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` PAST AND PRESENT. 
UST five-and-twenty years ago, the Editor of 
Nature did me’the honour to request that I 
would write the leading article for his first number. 


‘In complying with my friend’s wish, I said that I 
‘could think of no more appropriate preface to a 


journal, the aim of which was “to mirror that 
fashioning by nature of a picture of herself in the 


English version of the wonderful rhapsody Die 
‘Natur, which is to be found among Goethe’s works,! 
and which had been ‘a source of instruction and 


‘delight to me from my youth up. 


Whether my estimate of the fitness of these preg- 


‘nant aphorisms for the place assigned to them was 
‘shared by more than half: a-dozen of the readers’ to 
‘whoin they were submitted, is very doubtful; indeed, 
“I feel "bound to confess that “a rumour reached my 


ears, to the effect that some authorities, apparently 


-of the school of the most noble Festus, in their 
` haste, failing to discriminate between the great poet 
and his translator, opined that much attempt to 


learn, if not much, learning, had made me mad. 
A verdict based on a mistake so flattering to any 


‘literary vanity I might possess could be borne with 
~“ eqiianimity.’’ 
: opinion among those interested in physical science at 
“the time, I had no right to, imagine that a presenta- 


Indeed, in view of the general state of 


tion of a theory of the tiniverse based exclusively upon 


` the scientific study of nature—a prose poem, which 
stands’ 


in ‘somewhat’ thè same relation to the 


1 A better translation than mine and an interesting account of the very 


` curious obscurity which hangs about the parentage of Die Natur are to be 


found in Mr. J. Bailey Saunders’ cay published " Goethe’s Aphorisms 
and Reflections.” 
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which is called science, than an’ 


*_@— 
ahilcsophy ‘of, SPinozae as the “BSsay “on Man” 
to that of Shaftesbury and “Bolingbrok@—would be 
intelligible to more than a small minority; or ac- 
ceptable to°more than ‘a fraction of even that fit 
though few company. 

At that time, it was rare for even the most 
deservedly eminent “of the. workers in science to 
look much beyond the limits "of the specialty 
to® which, they were elevoted; rarer still to meet 
with any one yho had caltily and clearly thought 
out thee COnsequenées gf the application, in all 
the regién§ into which the intelJect can penetrate, of 
that scientific organon, tle power and fruitfulness of 
which, within their farticular departments, were so 
obvious, Though few read, and fewer still tried to com- 
prehend the writings of Francis Bacon, a respectable, 
almost venerable, traditfon bid eus glorify him as the 
guide, philosopher, and friend of science ; and more 
es pecially held him up as our exemplar in his insistence 
upon. the divisien of the world of thought.into two— 
an old and a new—but, “unlike the corresponding 
diviSiorts of the terrestrial surface, separated by im- 
passable Barriers. Ip. the new, the strict adherence 
to scientific method was inculgeted, and a rich reward 
of “benefits to man’s. estate promised: to the faithful ; 
in tht old, on the cdhirary, scientific’ method -was to 
be anathematised, while absolute dependence was to 


‘be placed’ on quite other! mental- processes. Men 


were calledeupon té be citizens of two states, in which 
mutuallf unintejligibte | languages were spoken and 
mutually infomipatible laws were enforced; and thc, 


were to be eq@ally loyal to both, 


-People engaged: in the ordinary business of life. 
were not much troubled by difficulties which were 
not forced, upon-them by their avocatians, Nor, 


‘among the men of science, did they press ‘hardly on 


the mathematicians, the physicists,-and the chemists. 
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At one time, the astronomers underwent sundry per- 
turbations, yet these somehow got smoothe@over and 


ignored. But there was serious trouble among the, 


geologists and biologists. Howevé sincerely they 
might try to shut their eyes, it was impossible to be 
wholly blind to ‘the fact that for them the two worlds 
were not separable. On the contrary, gt was he- 
‘coming plainer and plainer that a vast tracts hitherto, 
claimed for the old, was being steadily invaded and. 
annexed by the citizens of the new world. 

Fifty years ago the tension was alread¥ serious, gut 
matters had not got so far asgto seem desperagg. 
was possible for very emigept and, at the sama time, 
perfectly sincere men, to keep their scientifc and 
their other convicftons in twoeseparate lofic-tight 
compartments, Indeed, it was satd that some, per- 
haps too deeply bent on thesearc’after final causes, 
found a r@ason for the duplicity ‘of the cerebral 
hemispheres, in their adaptation to the purposes of 
this duplex intellection. Conducive to‘outward and 
inward peace as might be th cogvention, in virtue of 
which science was to be kept grinding at the mill of 
utility, and (by way of completing the resemblance to 
Samson) carefully blinded or at any rate hoodwinked 
lest glimpses of a nobler fiel@ of action should ens in 
an outbreak on the Philistines, ‘the difficulty of ob- 
serving it, as uniformitarign frinciples® Styaified the 
ascendant among the geologists, became® itisuperable. 
Outside the narrow circla of the peace-at-any-price 
‘*reconcilers,”’ the pax Baconfana was plainly coming 
to an end in the middle of the century. It was 
finally abolished by the publication of the “ Origin 
of Species.” ° ° 

The essence of this great work may be stated 
summarily thus: it affirms the mutability of species 
and the descent of living forms, s@parated by differ- 
ences of more than varietal value, from one stock. 
That is to say, it propounds tee doctting of*evelution 
as far as biology is concerned. „So far, thére is nothing 
new in Darwin’s enterprise. So far, we pave merely 
a re-statement of a doctrine which, în its *most 
general form, is, as old as scientific speculation. So 
far, we have the two theses ‘which were declared to 
be scientifically absurd and tlealogicafy damnable 
by the Bishop of Oxford at the fheetingeof the British 
Association at Oxfard in 186m, ° 
* It is also of these two fundamental eloctrints that, 
at the meeting of the British Associafion in 1894, the 
Chancellor of the University of Oxford spoke as 
follows :— , 
`“ Another lasting and unquestioned effect has re- 
sulted from Darwin’s work. He has, as a matter of 


. fact, disposed of the doctrine of the immutability of 
species,’ 
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And 


“ef ew now are found to doubt that animals separated? 
by differnces far exceeding those that distinguish what 
we knew ås species have yet descended from common 
ancestors,” 1 


Undoubtedly, every one conversant with the state- 
of biological science is aware that general opinion 
has long had good reason for making the volte face 
thus indicated. It is. also mere justice to Darwin 
to say that this “lasting and unquestioned” revolu- 
tign is, in a very real sense, his work. And yet it is: 
also true that, if all the conceptions promulgated im 
the ‘Origin of Species” which are peculiarly Dar- 
wjnian, were Swept away, the theory of the evolution. 
of animals and plants would not be in the slightest. 
degree shaken. 

Ever since I began to think over these matters it 
kas been clear to me that the question whether the 
forms of life ow the globe have come about by evolu- 
tion, or in some other way, is an historical problem, 
and must be treated as such. Either there are 
records of the process, or there are not. If there 
are not, we are shut up to the devising of more or 
less probable hypotheses based.on indirect evidence. 
If there are adequate records, our business is to 
decipher them, and abide by what théy tell us. Now, 
in 1859, there was no doubt about the existence of 
records ; nor any about the fact that they extended 
over a vast period of time ; nor any about the order 


‘of succession of the facts they registered. But, there 


was also no doubt in the mind of any one who looked 
critically into these records, that, in spite of their 
seeming copiousness, they were the merest fragments, 
torn and tattered remnants of the continuous 
series of documents which once existed. But, very 
largely in consequence of the stimulus given by 
Darwin,’ paleontological research was taken up with 
new vigour, and with marvellous success. So that, 


in 1878, I felt justified in writing— 


“On the evidence of palzontology, the evolution of 
many existing forms of animal life from their predecessors. 
is no longer an hypothesis but an historical fact.” * 


And in 1880— 


“Tf the doctrine of evolution had not existed, palæon- 
tologists must have invented it, so irresistibly is it forced 
upon the mind by the study of the remains of the Tertiary 
Mammalia which have been brought to light since 


; 1859.” 3 


I am not aware that these statements have ever 
been controverted ; and, in view of the following 
deliverances of the author of the most authoritative 
recent treatise on Palæontology, I think they are not 
likely to be: 

1 British Association for thet Advancement of Science, Oxford, 1894. 


Address of the Most Hon. the Marquis of Salisbury,. President. 
2 +f Collected Essays,” vol. ii. p. 226, Tid., P, 24% 


we 
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“Recent investigations have utterly shattered the 
‘belief in cataclysms. The conviction has arisen thatthe 
process of the development and metamorphosis of 
-organic beings was gradual and uninterrupted, and that 
sharp lines of demarcation are to be found only where 
-considerable changes in the conditions of existence, and 
-especially in the distribution of land and water, have 
brought about great modifications in the world of life or 
‘interruptions in the formation of sediment.” (Zittel: 
“ Handbuch der Palzontologie.” Bd. I. p. %3.) 

And, again, in the recently completed final volume 
-of this standard work we read; 

“The whole history of the evolution of the mammatia 
from the Trias to’the present day, in spite of all de® 
ficiencies in the record, plainly shows that the genetic 
connection of the several Faunz, whatever geological dis- 
turbances may have taken place, was never completely 
interrupted; and that each of these associations of 
animals has arisen by gradual transformation of the 
‘constituents of its predecessor, and has furnished the 
‘stock of its successor.” (Bd. IV. p. 764.) 

However often, therefore; thoughtlessness, af 
polemical dexterity, may confuse issues which are 
totally distinct, biological evolution rests, in per- 
fect security, on the firm foundation afforded by the 
‘study of the remains of the animals and plants, which 
have successively peopled the world during the 
untold ages of its past history. The coming into 
being of the present forms of life has happened so, 
and in no other way. 

And, as I pointed out, sixteen years ago, 

“Tt is only the nature of the physiological factors to 
which that evolution is due whichis still open. to 
discussion.” + = 

For me, the claim of the doctrine of evolution 
to be taken into account in all philosophical and 
other views of the nature of things turns upon whether 
it, possesses a solid foundation in fact or is a 
mere speculation. No doubt, whenever astronomers 
universally accept what is called the Kant-Laplace 
theory of the heavens, a notable addition will be 
made to this indispensable objective foundation of 
the doctrine. Whenever chemists accept the evolu- 
tion of the so-called elements from a materia prima, 
there will be a further grand addition. But, for the 
present, I venture to suppose that the paleontological 
base is surest. And, at any rate, so far as the claims 
of science to be heard in regard to the problems of 
human life are concerned, it is, far and away, the 
most important. If man has come into existence by 
the same process of evolution as other animals; if 
his history, hitherto, is that of a gradual progress to 
a higher thought and a larger power over things ; if 
that history is essentially natural; the frontiers 
of the new world, within which scientific method is 
supreme, will receive such a remarkable extension as 
to leave little but cloudland for its rival. = 


1 “Collected Essays,” vol. ii. p. 226. 
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Experience teaches me it is by no means im- 

possible (hat. if I were to stop lere, what I have said 

would be*represented, and even believed, to be a 

repudiatién of ** Darwinism.” Vet no conclusion 
could be morg utterly devoideof foundation. 

e 





„e 


. 

“ The combined investigations of another twenty years 
m&y, perhaps, enable naturalists to say whether the 
anpdifyinf causes and the selective power, which Mr. 
Darwm has satisfactorily shown to exist in nature, are 
competent to produce all the effects he ascribed to them ; 
or whetheg, og the other hand, he has been led to over- 
estignate the value of the principle of natural selection, as 
ereatly,as Lamarck over-estimated his vera causa of 
modification by exercise.” 

*,..¢ “< My sons dig inth® vineyard,’ were the last 
words &f the old man in the fable; and though the sons 
found ne treasure they made their fostune by the grapes.” 
ee e 


eThese two “paragraphs occur at the enf of the 
critical notice of the * Origineof Species,’ which I 
wrote in 1859. The citations I have already given 
from Zittel sufficiently show what has come of 
“digging in the vineyard? ; there is another (Bd. I. 


p. 42) much to the ptesent purpose. 
* ° 


“ For the naturalist, evolution (die Dgscendenz theorie) 
offers the only natural soletjon of the problem of the 
development and succession of organic beings. But as 
to the causes which bring about the modification of 
species, and especiglly the change in a given direction, 
opinion? arg yet greatly divided. That the principle of 
natural selection, discovered? by Darwin, leaves many 
phenomena unexplained is no longe» denied by even the 
warmest followers of Darwins” 

e 


It will be observed that at any rate one of these 
“warmest followers ” hag never thought of denying it. 
On the contrary, he has oyer and over again brought 
the difficulties prominently farward. Nevertheless, 
I doubt as little, now as heretofore, that the proba- 
bilities are greatly in favour of our finding a way to the 
causes ‘of evolution by pertinacious study of variation 
and natural selection. eThere are large fields for 
inquiry opene’on all sides.’ How ‘much has yet been 
done, for example, towfrds ascertaining the effect of 
external conditions on the struggfe for existence within 
the organism and thg production of varieties as a 
consequence of that struggle ; or towa®ds an adequate 
experimental study of variation? The supposition 
that problems, such ag these, and others that might 
easily be mentioned, could be finally solved, even in 
thirty-fave, years, is*one that would? not efter the mind 
of a competeng biologist; and the parade of the 
mutual contradictions and the intrinsic weaknesses of 
the hypotheses which, hitherto, have been more or 
less tentatively propounded, as if they had anything 
to do with the truth or falsehood of the doctrine 
of evolution, should not be taken too seriously. 

T. H. HUXLEY. 
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_ ECONOMIC PRODUCTS OF INDIA. | | 
A Dictionary of. the Economic ‘Products of Tpdia. By 
George Watt, M.B., C.M., C.LE., assisted by T numerous 
contributors. In ais volumes: (vòl. v? in fóur parts),’ 
1889-1893. ` Publisheds under. the. authority of the 
Government of* India, Department ,of Revenue and 
Agriculture. (Calcutta : Superintendent of Ea 

‘ Printing.) ‘ : 
TAE completion. of this important work adds gnor? 

mously to the facilities previously existing ‘for. 
acquiring a knowledge of the vegetable, pingal, and 
animal productg of our Indian empire. The objec% of 
the dictionary is to give a cpmplete account èf all 
Indian products that have een ‘in any way utiliged by 
man, however small or trivial the use of them mag have 
been. As a large majority of the ,products gre of, 
vegetable origin, the appointment ofe botanist as edi@or 
and principal augho’ was -essential, afd. ihe .Governmeng 
of India may be fairly congratflaeed. on the result. 

In the prfface. to the first. vélume the author states 
that he has’ had “to keep in® view a two-fold purpose ; 
viz. on’ the one’ hand to “supply. scigntifie information 
which may be useful to the administrative officer, and on 
the other to meet the requirements of the reader in 
search of definite informatiog regarding . Indian 
economics.” Whether another purpose was to produce 
a large book is not stated, beteno feature of the work is 
more conspicuous than that it cgnsists of nine bulky gnd 
rather closely-printed volumes. s 

In general plan the dictionary Saurat long and 
elaborate accounts of the more important ¢ ®articles of 
commerce produced ein India, such as various grains, 
dyes, oils, tea, cotton, sugar,sindigo, wool, silk, &c., and 
shorter notices of less valuable Products. As a general 
rule each vegetable product is described under the 
scientific name of the plant frgm which it is obtained,’ 
cross references being supplied where necessary under 
English and Indian terms, and also under general head- 
ings, such as “ Oils and Fats,” “ Timbers,” &c. Animal 
and mineral products are described under various head- 
ings. A general index is promised, and is needed, for 
many important English ‘and vernacular terms are not 
found in their places, For in#tance, sidk-cottqn, gemul, 
jowári and judri, bájra, cholum? cumboo, @iaras, ganja, 
ngdpi, civet (and Viverra) may be searched for in vain. 
Tasar is inserted, but®fthpre is wo reference to tusser or 
tussah, the common spelling, in the place where these 
words would come in alphabeticaPsequence. Thearticle 
on isinglass is slightly out: of ifs proper place, and that 
on sharks’ fins and fish maws, fo whichereference is 
made under both isinglass and fish, appears to have 
been omitted. ° 

Each article, in the case of Vegetable products, con- 
sists of the scientific name of the plant, with references, 
the English name, if one exists, and a Ħst of vernacular 
names, followed by full references to the works, scientific 
or economic, in which the plaat or its products have been 
described. Then. follow paragraphs on the habitat, 
history and useful products, such as dyes, fibres, oils, 
gums, &c., each under a separate heading. Sometimes 
a paragraph explains the chemical composition. Under 
additional headings are related the uses to which the 
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plant or its products are put in medicine, food,.or the 
atts,gnd to the paragraph on medicine another i is fre- ` 
quently added with “special opinions” by various medical 
officers.@ IÀ the case of trees the structure of the wood 
receives specigl notice. The last’ paragraph of each 
article describes the “ domestic and sacred uses.” With. 
jnineral and animal: products the ‘plan is similar, but 
details are given, as a rule, under general headings, such 
as horns, ‘skins, wool, iron, &c. In the first volume a 
botanical diagnosis of each plant is generally added, but 
not in the later volumes. A number for each separate. 
proguct or use is inserted in the margin to facilitate 
reference, the numbers commencing afresh under each 
letter of the alphabet. 

-The longer articles contain full descriptions of. 
cultivation, trade, manufactures, and ' other important 
subjects. 

Whilst the bulk of the work. is by Mr. Watt, many’ 
articles have been contributed, partly or wholly, by other 
writers, The list of contributors affixed to the first 
volume refers ‘only to that volume, or to that and the 
second, for in the prefaces to the third and subsequent 
volumes several additional names are mentioned, one of- 
them, Dr: J. Murray, being.that.of the author of several 
important articles. All of the principal contributors, 
except Mr. Watt (and he holds the degree of M.B.),, 
belong to the Indian Medical Service, so that it is not 
surprising to find a very large space devoted to drugs. 
and therapeutics. In fact, the whole work might fairly: 
be termed a dictionary of economic products and. 
materia medica. Many.of the plants catalogued are ap- 
parently included solely because of some medicinal or 
supposed medicinal use, frequently by ignorant people. 
For example, on the last two pages of the work, Zornéa 
diphylla is introduced on account of its use thus quoted 
under the head of “ Medicine” : “The root is given,talong 
with that of Badar jhapni, to induce sleep in children.. 
These plants shutting up their leaves at night have pro- 
bably suggested the idea to the Ojhas.” The quotation 
is from a report by Mr. Campbell on the “ Economic 
Products of Chutia Nagpur.” No reference can be found 
to Bhadar jhapni in its place in the dictionary. 

The “special opinions,” quoted from various medical. 
writers on therapeutics, are of a miscellaneous nature, 
and no distinction is drawn between notices of the pur- > 
poses for which drugs are used by competent physicians, 
and those of occasions on which they are prescribed by 
ignorant ‘hakims or superstitious herbalists. All this 
part of the work might have been omitted with advan- 
tage ; however useful such opinions might be in a special 
work on drugs and therapeutics, the details are out of, 
place in a description of economic products. One instance 
may be quoted. Under the head of “Diamond,” the 
following occurs : “ Medicine——Diamond dust is known 
to be a powerful mechanical poison. In Hindu practice 
it is, however, to some extent used as a drug” (just as 
gold, silver, pearls, and other precious substances are 
regarded by unscientific races as possessing great medi- 
cinal virtues). The whole extract is too long to quote, 
but the “special opinion” runs thus: “ Employed as a 
poison, it is administered in the shape of dust, as in the 
late celebrated case when the Resident of Baroda, Sir 
Arthur Phayre, nearly lost his life.” The Resident of 
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Baroda was Sir Robert Phayre, not Sir ‘Arthur, the well- 
known Chief Commissioner of Burma, and the risk to 
life was due to an important fact which the distinguished 
surgeon, whose name is appended to the quotatign, must 
have forgotten, the admixture of arsenic, with the dia- 
mond dust. The latter is simply a mechanical irritant 
like quartz sand, or powdered glass, and to term any of 
these a powerful mechanical poison is to use a stronger 
term than is quite accurate. aoe 

The devotion of a large space to therapeutics is not 
the only instance in which the bulk of the work is in- 
creased by the discussion at length of matters that have 
but slight connection with the main subjects of the diç- 
tionary, as specified by the author. Perhaps the utili- 
sation of several pages under Triticum sativum (wheat) 


in the discussion of the depreciation of silver,gnayebe, 


thought essential, but it is not clear why, under 
Papaver somniferum, long extracts should be quoted 
from various dispatches to illustrate the attitude of the 
Government of India on the Chinese opium question, nor 
what bearing on the economic products of India the seven 
pages can have, under Vitis vinifera, that are taken up 
with the history of the vine and of wine. Amongst the 
longer articles, 63 pages are given to tea (in addition to 
19 on Camellia thetfera), 77 to tobacco, 87 to indigo, 88 
to opium, 123 to sheep, goats, wool and woollen manu- 
-factures, 152 to rice, 174 to cotton, 238 to silk and silk 
manufactures, and 380 to the sugar-cane and sugar. 
- Almost every one of these articles would require a 
separate notice for adequate discussion. For many pur- 
poses a condensed account of the history, production, 
manufacture, and trade in each case would be more 
generally useful as well as more interesting ; but, on the 
other hand, it is extremely difficult for the author of a 
work like the present to select only those data that are 
useful, and no editor can be expected to possess the 
special knowledge of every separate subject that will 
enable him todo justice to it, and to avoid mistakes. 

In the preface to the first volume it is stated that 
economic products which belong to the animal and 

-mineral kingdoms have been but very imperfectly 

touched upon. This plan, however, appears to have 
been modified subsequently, since silk and wool, as 
already noticed, form the subjects of two of the longest 
articles. The accounts of minerals have, for the most 
part, been written by officers of the Geological Survey, 
or copied from the Survey publications. It is question- 
able, however, if any geologist can have written the 
following passage under the heading of iron: “ Clay 
zronstone exists in large deposits in many coal-measures, 
and in this situation is known as black band.” It is, of 
course, only one variety that is known by this name. 

No parts of the dictionary, however, stand more in 
need of scientific revision than those relating to verte- 
brate animals. A few instances will showthis. A short 
article on “ Pheasants, Jungle-fowl, Partridges, &c.,” 
commences thus: “The pheasant families of birds, 
Phasianida, Megapodide, and Galline (sic) comprise the 
‘pea-fowl, pheasant, jungle-fowl, and spur-fowl, while 
the partridge family, Ze/raondde, includes the partridge, 
snow-cock, and certain forms of quail.” A list follows in 
which the genera Pavo, Argusianus, and Polyplectron 
only are. included in the family Phasiantde, all other 
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pheasants, amongst them the typical genus Phasianus, 
are placagl with Megapodius nigoPariensis in the family 
Megapodida, and the so-called family Galline (which 
is really a sub-family of Phascanide) contains Gallus and 
Galloperdix. ‘hese mistakes are apparently copied 
from Murray’ “ Avifauna of British India.” In the 
article “ Oxen,” the wild and tame yaks Sire rightly classed 
as one spegies, but the tame buffalo is.separated, under 
the namg of Bubalus bos, from the wild race, or B. arni. 
No reason is assigned for a distinction that is quite 
opposed to the views of all modern writers on mam- 
malia, nor is any authority given for the name adopted, 
whjch is simply the old Linnzan name Bos bubalus 
reversed, 5 R 
*, The omission of ‘any notice of ngápi {in its proper 
place ghas already been mentioned. This curious 
compoynd of partially decomposed fish with salt is a 
mest important arwtle of food in Burma, where it may 
he said to replace®butter and chees& amongst a people, 
who, like the Chifese, lsld milk and all substances 
obtained from it in abhorrence. The ma®ufacture of 
ng4pi is on avery larg@ scale, and the trade in the 
article is extensive, yet apparently the only notice of the 
mode of prepardtion that occurs in the dictionary 
(“ Fish,” vol. iii. p. 367) is apparently erroneous, and cer- 
tainly does wot apply fp one of the ordinary processes. 
Three or four different kinds of ngdpi are mentioned in 
the Burma Gazetteer, and sheir manufacture described ; 
all ¢he processes are radjcally distinct from that briefly 
quoted in the dictionary, whilst no information is given 
in the Igtter.gg tosthe trade in the article or its value, 
except wh&t may be infersed from the fact that the 
revenue frént Burmese Fisheries in 1883 was twelve to 
thirteen lakhs of rupees. e 

In the article on sheeg and goats, and in some others, 


.the authorities for scientific names are quoted on the 


botanical, not on the zoglogical system, and it is rather 
strangeto find the nilgai called Boselaphus tragocamelus, 
W. Sclater (instead of Paflas), ent the Tibetan gazelle, 
Gazella picticaudata, Brookg{instead of Hodgson). The 
mutton of the dumba, or fat-tailed sheep, is said to be 
very coarse, whgeas it is the best mutton in Asia. 
The common Indian story, répeated in the dictionary, 
under‘ Gamel’s milk? thet the sweetmeat halwa, brought 
from the Pergtan Gulf, i$ composed*of camel’s milk and 
honey (vol. ii. p. 64), ise mistake. Errors like the two 
last (others might be quoted) e2b@ liable to occur in a 
work like the present, but the number of mistakes of 
various kinds in the articles on animals and animal 
products appears to be father large. ft is not easy to 
understand evhy, in gn important Government work 
like the present, the aid of competent zoologists 
could not be 8btained to revise the proofs. 

A seriofis mistake my pe pointed out m an article on 
the yeast plait, described under the somewhat pedantic 
heading of Cere®@sia fermentum. Yeast, itis said, “lives 
and increases in the fermenting liquor, but appears to 
abstract nothing from it.» This mistake may however 
have been noticed, for in a later article, on “ Malt liquors,” 
a correct account of the growth and nutrition of yeast is 
quoted. 

One presumably Indian economic product, paper, can 
scarcely be said to be favourably represented by the 
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material used in the present work, nor are the type and 
printing, especially fn,the later volumes, thegbest ever 
produced in India, Misprints are numerous. One is 
amusing : the Tibetan antelope is credited with no less 
than ten horns. It is to be hoped that commentators on 
the Apocalypse will no? be led to beli¢ve that a ten- 
horned beast really inhabits Tibet. e 

On the whole, whilst in case a second edition Re 
required, careful revision is desirable, whichymight in 
some cases take the form of abridgement and thd 
omission of irrelevant matter, the principal feature of 
the work is the large amount of energy that,has been 
expended in its preparation, and the great effort ghat 
has been made to bring togegher, information feqm alle 
quarters. To write a complete account of the produa% 
of India, and to give a full scientific and economic de- 
scription, both of tke products themselves and of the 
sources from which they are derived, are taskse far 
beyond the powers of any single epdividual, and that 
could only be thoroughly cate out hy a committee of 
specialists.® W. T. B. 





e 
CHINESE AND JAPANESE BUTTERFLIES. 
Butterflies from China, Japan, and Corea, By John 

Henry Leech, B.A, F.L.S., Z.S., F.E0S., &c. 4to. 

With forty-three coloured plates. (London: R., H. 

Porter, 1892-1894. ) ee 
U NTIL within the last few years, almost nothing, was 

known of the Palearctic ‘fauna, except that of 
Europe and the Mediterranean sub-regigg, ang though 
butterflies are the most attractive and the easiest collected 
of all insects, those svith which we were acquainted from 
Siberia, the greater part ef China, and Japan, might 
almost have been counted on tite fingers. 

Since then, however, great progress has been made. 
In the first place, Russian exploration and consolida- 
tion have opened up vast regions of previously almost 
unknown parts of Ada to science, and the work begun on 
the Amur and in Turkestan by Schrenckand Fedchenko, 
has been worthily continued by the Grand Duke Nicholas 
Mikhailovitch and his coadjutors, gmong whom the 
brothers Groum-Grshimatlo deserve the place of honour. 
When shall we see one of ous own Royal Prigceg bring- 
ing out a work on tHe insects of one of outgown colonies 
to compare with Romanoff’ ‘‘ Mémoires sur les 
Lépidoptéres?” In &Yestern Fairope, such work i is left 
to private enterprise. 

The French Jesuit missionaries, especially the Abbé 
David, have perfétrated to such out-of-the-way parts of 
China, as Mou-pin, and have brought backs large collec- 
tions of different kinds, including “pany very remarkable 
butterflies, which have been illustrated® any Oberthiir 
in his “ Etudes d’Enéomologig.”® = 

Since the time when China and Japan were thrown open 
to Europeans, English entomologists Aave not been be- 
hindhand in the work of collection and description. The 
fine collections formed in Japan by Lewis, Pryer, and 
Maries have been worked out so well by Dr. Butler and 
others, that the Lepidopterze of Japan are now more 
thoroughly known than those of any other part of Asia 
except British India. The late Mr. W. B. Pryer published 
a work on the butterflies of Japan, in the country itself, 
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in English and Japanese, with coloured plates of all the 
spegies known to him ; but as this book is scarce, and 
the letteétpress very meagre, we are glad that Mr. Leech 
has ingluded Japan in the important work which forms 
the subject of the present article. 

Mr. Leech commenced his entomological career by the 
publication of a useful little volume on British Pyralide, 
and by collecting excursions to the Canary Islands, 
Brazil, &é. Subsequently he became interested in the 
fauna bf Eastern Asia, and devoted ‘eight years to its 
study, and to the accumulation of materials for the present 
wọrk, not only by employing experienced collectors like 
Pratt and Kricheldorf to explore the interior of China, 
but, by personally visiting and forming large collections 
in the Himalgyas, Corea, and Japan; in Japan, indeed, 
he suc@eeded in capturing almost every species of butterfly 
known toinhabit the country. By this means, he gradu- 
ally accumulated the fine collections on which he has 
based his great work, in which he has been able fully 
to describe 650 species, a large proportion of which are 
froured’ in the forty-three excellent coloured plates 
which accompany it. We have also a map, and five 
plates of scenery (four of Western China and one of 
Japan), the second of which exhibits a side-view of the 
tremendous and almost perpendicular face of the moun- 
tain of Omei-Shan, in the neighbourhood of which Mr. 
Pratt obtained many of the most beautiful and interest- 
ing butterflies which he discovered. 

The usefulness of the work is increased by an interest- 
ing introduction, dealing with the literature of the subject, 
the countries visited by the author and his collectors, 
and a table of geographical distribution, divided into 
the following columns: Japan, China, Corea, Amurland, 
Himalayas, Thibet, Europe, and “ oles countries and 
regions.” 

The author remarks in his preface: “ It is a matter of 
regret that, owing toan almost complete absence of in- 
formation respecting habits and life-histories of the 
majority of the species, the work is unfortunately less 
complete than the author could have wished.” All honour 
to him for saying so. It is the duty of every entomo- 
logist to seek for and record everything of the kind which 
he can obtain ; but entomologists are sometimes too much 
disposed to care only for the specimens they receive, 
and it would not occur to them to encourage their 
collectors, as they easily might do, to record anything 
more than dates and localities. Mr.Leech, however, seems 
both to have sought for and utilised such information, 
so far as it was accessible or obtainable, 

On examining Mr. Leech’s 650 species of butterflies, 
which are distributed among rather more than 150 genera, 
it becomes apparent that they are to a large extent 
mainly an amplification of the European fauna. About 
300 species are found in Europe proper, divided into about 
50 genera, of which only about 9 genera, each including 
but one, or at most two or three, species of very limited 
range, are not represented in Mr. Leech’s work. These 
are Zriphysa, Nemeobius, Aurotis, Thestor, Zegris, 
Doritis, Spilothyrus, Thymeticus, and Cyclopides ; and 
there is no reason why some, even of these, should 
not extend to Western China. In China the European 
and Indian faunas meet and mingle; thus in the 
Satyring, the Mountain Brown butterflies of the genus 
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Erebia are far more sparingly represented in China than 
in Europe; but Lethe is far better represented in Ghina 
than in India, and Yřkíma at least as well. The 
tropical subfamilies Morphing and Acreine &e also 
represented in China, the first by four species, one of 
which, Si/chophthalma howgqua, is as largeand handsome 
asa South American Morpho, and the other by one of 
the two Indian species, Pareba vesta, which extends its 
range to several parts of South-Western China. In 
Japan and the extreme east of China, we find one or 
two species belonging to peculiarly Nearctic forms, such 
as Anthocharis scolymus, for example. ° 

In certain large genera, such as Zephyrus, Thecla, ard 
Papilio, the number of Chinese species far exceeds those 
known to occur in Europe ; but in the case of Papilio, at 
least, this is mainly due to the large number of fropérly 
Indian species which extend their range to China. 

It is among the Papilionidæe and Pieride that we 


Central Asian forms, especially those allied to Parnassius, 
Aforia, and Colias. There are only abeut thirteen well- 
marked genera of Papiliontde, except the hetero- 
geneous genus Pafzizo itself; and eight of these are 
represented in Mr. Leech’s district, the other five being 
Hy permnestra (South-West Asia), Eurycus (Australia), 
Euryades (South America), Thais (South Europe), and 
Bhutanitis (Bootan). The headquarters of Parnassius, 
however, are perhaps in the mountainous districts rather 
beyond the range of the present work, as Mr. Leech 
enumerates only eight species, which seems to us to be 
rather a small number. Many curious genera allied to 
Aporia are also found in the south-western districts 
of China bordering on Thibet, such as Mesapia, 
Davidina, &c., most of which bear a general resem- 
blance to our Green-veined White (Pieris napi). Of 
‘these, Oberthiir’s genus Davidina is the most curious, as 
the wing-cells are divided by longitudinal nervures, a 
characteristic which we do not meet with in any other 
_ butterfly. Only four species of Coléas are enumerated, 
the headquarters of this genus also being apparently 
rather beyond Mr. Leech’s limits. He has, however, 
-sunk all the Japanese forms described as distinct’ by 
various authors, as varieties of C. yale, Fabr.; but this 
is one of those questions which will never be disposed 
of to the satisfaction of entomologists without long and 
careful breeding of the supposed varieties or species. 
_Some authors, however, have certainly gone too far in 
regarding mere varieties of butterflies as entitled to 
specific rank ; while others have erred more seriously in 
the opposite direction, by placing together perfectly dis-- 
tinct species as varieties. It frequently- happens that 
species which subsequently prove to possess very im- 
` portant distinctive characters, have a much greater 
superficial resemblance to others than obtains between 
seasonal or otherwise dimorphic forms of insects which 
belong indubitably to the same species. But if a good 
species is sunk as a synonym or a variety, the next 
entomologist who considers itto be distinct will very ` 
` likely overlook the previous notices, and describe it as 
new. We are constantly discovering that names which 
stand as synonyms in our books really belong to insects 
which have since been described as new under other 
names. 
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In taking leave of this extremely interesting book, we- 
must cofgratulaté Mr. Leech on having successfully 
brought tg a conclusion a work which will hold a worthy 
place among thg many valuable local butterfly faunas. 
which have begn published in England, of recent years, 
by Godman and Salvin, Moore, Trimen, Distant,. 





-$ 





and others. . W. F. K. 
opo 

e . ° OUR BOOK SHELF. 

Rainmaking and Sunshine. By John Collinson. 


(London : Swan Sonnenschein and Co., 1894.) 

THE only oject there can possibly be in giving a. 
nofice of this book is to warn intending parchasers of its 
contents, lest they be deceived by the title, and hope to- 
find seme account, more og lgss interesting, of the experi- 
ments@hat were made in America, a short time back, with. 
the vieyy of procuring a rainfall. This book has not even 
that recommendatiogr One has nôt much patience with. 
weather prophets, who base their assertions on conjunc- 
ttons of the planetę or some equally octult ahd absurd 
methods; but Mr. Collinson isin advance of all such 
vendors of ngstrums. ‘Not for him the Wncertain, or 
partial, fulfilment of hazil? expressed prophecies, not for 
him the longeand careful study of signs and portents ;. 
he, himself, is the gainmaker, he is the dispenser of sun- 
shine and cloud, he is giffed with the divine power that 
storms and floods an@ drought obey. Here is his own 
modest statement: “Thus when suitably placed as to 
residence, the results of his (the author’s) action on. 
magnets are certain to progyce changés in the weather,. 
and other effects, as interesting and useful, bearing on 
mefeorological science g@nerally. They are simply mar- 
vellous. Storms, floods, drought, &c.,can be induced, on 
the one*hande end the prevalence of sunshine and warmth,. 
in oppositi®n to coldness an@ gloom, on the other. His. 
action in thi§ direction, judging frgm experience, could 
bring any district, and, indegd, the country generally, such 
favourable weather as would recall the glories of the 
Golden Age.” (p. 18.) Another passage that makes one 
doubt whether the book is to be taken seriously,. 
relates how a prophet (Query Dr. Falbe, says the author) 
foretold bad weather for March 28, 1893, sudden fall of 
the barometer, great confftcts of Wind and water, and 
various other disasters. ‘“ Abéut the same time Prof.. 
Jenkins foretold that there would be a cyclone with snow 
on March 25. I took care that these storms did not 
happen.” (p. 186.) 

But there is one form of int@rnal evidence which for- 
bids us concludipg that she author has perpetrated an 
elaborate joke. He cl@ims to have given to a whole- 
nation of holfday-makers ten days of enjoyable weather at 
Easter, but refused to exercise his godlike gift on behalf of 
suffering hymanity at te followiw® Whitsuntide, because- 
“ NO” (in very large capitals) “suitable sign of apprecia- 
tion had then been receeved from any of those who largely 
benefited by the results of the fine “aster weather.” 
(p. 214.) One would like to know what is the force of 
“then” in fhis sengerrce. Have the railway companies 
rewarded thig gentlergan since? . And what would be a 
suitable sign of appreciation to a man so endowed? But 
enough of this nansen8e , whoever else the book may 
amusé or edify, it will scarcely find readers among the 
subscribers to ATURE. W. E. P. 


The Elements of Graphic Statics: a Text-Book for 
Students of Engineering. By L. M. Hoskins, Pro- 
fessor of Pure and Applied Mechanics in the Leland 
Stanford Junior University; formerly Professor of 
Mechanics in the University of Wisconsin. (London: 
Macmillan and Co., 1892.) 

ALTHOUGH the fundamental ideas of Graphical Methods- 

in Statics can be traced back to the writings of Stevinus,. 


_ of the pure géometer. 
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‘ of Bruges (c. 1600), and although they must have been 


employed by scienfif engineers, such as ®runel, the 
subject of Graphical Statics as known to,the mathe- 
matician dates only from Maxwell’s writings on the sub- 
ject, and to Culmann’s elaborate tre&tise if German ; 
also to Colonel Sir George Clarke’s exhaustive work. 

The subject of Statics, which had come toa standstill, 
was revivified by the graphical methods now employed 
by every engineer and architect. ` š 

But as the subject is nothing unless employed prac- 
tically by the draughtsman on the drawing board, it bas 
‘not yet conquered the prejudices of the abstract mathe- 
matician, although many problems of allied descriptive 
geometry; required in the construction of jneréia ellipses 
and curves (Part ili.), are well worthy of the attegtion 

è es 

The present treatise is designed as an elementary texé- 
book for the use of stu@eris of engineering ; And the 
illustrations are drawn carefully to scale, representing 
each some real objæt. ° 

The method of lettering, attributed, to Bow, is hôw 
more appropriately assigned to Hefrici; the author very 
rightly insists upon the fundament®l importance of this 
lettering, ig emphasising the yeciprocity existing in the 
diagrams. e 

Incidentally the method of Graphical Statics empha- 
sises the proper treatment of Stanca proBlems, which, is 
always to consider a syste of balancing forces; and 
thus to banish the word Resultant from Statics unless 
employed to represent the force which if, reversed will 
balance the remaining forces of fhe system. G. 


. A Naturalist on the vow. By Eha, Pp. 257. 


(London: W. Thacker and Co., 1894.) 

From Spring to Fall. By ®A Son of the Marshes.” 
Edited by J. A. Owen. Pp. 239. „(London : William 
Blackwood and Sons, 1894.) e ee 7 


e 
THE.author of “A Naturalist on the Prowl # knows how 


to write pleasantly*on the natural history of the Indian | 


jungle. There is not a dul#page in his book. It is only 
rarely that’ we meet with a voume so full of interesting 
observations, and so free from stodginess. In “ Eha’s” 
company we travelled from the first to the last page, here 
admiring the keenness of his eperception, there laughing 
at his humorous comments and always made happy by 
his geniality, He doesenot “ prowl ” to kill, neither is he 


“imbued with the spirit hat induces many people to 


collect shells and postage-stamps as specimens; for 
though he recognises that “ without a collection, a man’s 
knowledge of natural history becomes nebulous, and his 
pursuit of it dilettante,” he also knows that there is a pos- 
sibility of a man degeneratin¥ pts a there cobleator, and 
ceasing to be a naturalist. Mr. R. A. Stetdale enriches 
the volume with eighty illuswations, mostly sketched 
from life. e e 

The works of “A S8r®of the Marshes,” @n country life 
and scenery, are renowned for their simple beauty and 
sympathetic expression. Under the editorship*of’ Mrs. 
Owen, the volume before us, like other books by the same: 


author, is delightful reading. , re ® 


_ Edible and Poisonous Mushroom$. By Dy. M. C. Cooke. 


(London: S.P.C.K., 1894.) 


e 
IT may be safely asserted that fewér kinds of fangi are 
used for food in Great Britain than in any other country 
in Europe. This is the more remark&ble when we take 
into consideration the indebtedness of the present ad- 
vanced state of Mycology,to the researches of. our 
countrymen, amongst whom may be mentioned Bolton, 
Sowerby, Badham, Berkeley,and Broome. The author 
of the work under consideration has also contributed 
very materially toa knowledge of edible kinds of fungi 
by various publications, and more especially in promoting 


, annual fungus forays in various parts of the country. 
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Poisonous fungi liable to be confounded with the 
numerous edible kinds are very few in number, and the 
majorit of casualties, both at home and abroad, are 
causeg By eating Amanita phalloides, a fungus very 
different in appearance from the common mushroom 
(Agaricus c&mpestris), but which, probably from its neat 
and attractive appearance and size, appears to commend 
itself to unsuspecting persons, and being usually very 
abundant and widely distributed, is likely to be a con- 
tinual séurce of danger until its characters and general 
appearance are more generally known. : 

Dr. Cooke very properly condemns the various rule-of- 
thumb methods for discriminating between edible and 
peisonous kinds of fungi, and shows that the essential 
characters of the various’ kinds must be thoroughly 
grasped, as being the only certain means of identification ; 
and this method, with Dr. Cooke’s book as a guide, should 
ngt prgve a difficult task, The written descriptions'of the 
various kinds; without being technical, are very clear 
and to the point, and the eighteen coloured plates are 
excellent. ` Finally, the best methods of cooking are 
given. The book is well printed, attractive externally, 
and very cheap. : 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications, ] 


What are Acquired Characters? 


For some while past, as weall know, a great contest has been 
raging as to whether acquiréd characters of an organism can or 
cannot be transmitted from one generation to another; and 
mighty authorities, on the one side, say that they can be; and 
great authorities, on the other, aver that they cannot be, 

As a spectator of this contest, I have tried to understand it ; 
and, in the first place, I have endeavoured to make out what is 
meant by the phrase ‘‘ acquired characters” ; of, in short, what 
is meant by the word “‘ acquired,” as used, in this connection, 
by Weismann, ‘his friends, and his antagonists. 

It is evident that the word is not used in its primary and 
natural signification: for, as on the theory of evolution (on which 
hypothesis the whole discussion proceeds), man has been 
evolved from an amæœba or an ascidian, or some other early 
form, it follows that every character by which a man differs 
from this, his first progenitor has heen acquired at some time ` 
between the two termini of the course of evolution, and, if the 
word were used in its ordinary sense, it would further follow 
that none of these characters could be transmitted by man to 
his offspring. This is manifestly untrue, for the issue of a 
woman is not simply an amceba. In fact, Weismann himself 
implies plainly that he does not use the word ‘‘ acquired ” in its 
ordinary signification, and asserts that its scientific value lies in 
its restricted use. (‘‘ Essays on Heredity,” English translation, 
vol. i., first edition, p. 412.) 

It becomes then very important to get at an accurate and 
workable definition of the word ‘‘acquired” for the purpose in 
hand ; and such a definition must, I conceive, satisfy the follow- 
ing conditions :—(1) It must be such as to include all characters 
that are ‘‘ acquired ” within the restricted meaning of the word, 
and to exclude all characters that are not within the meaning ; 
(2) it must be stated in physical, and not in metaphysical terms ; 
(3) it must not be stated in terms derived from hereditability 
or the contrary, or in terms of any hypothesis or theory; (4) 
in order that it may be of use for scientific purposes, it must be 
stated in terms that admit of ascertainment and verification. 

Of the importance of a clear definition of thesé words every 
one must, I think, be conscious ; and if authority were required, 
we have that of Prof. Weismann himself. “I should wish to 
point out,” he says, ‘‘that we ought above all to be clear as to 
what we really mean by the expression ‘acquired character.’ ” 


Now, Ido not profess to have read all that has come from the 
pen of Prof. Weismann, and still less the whole literature that 
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has gathered round the controversy; but, after some search, -I | find Prof, Weismann saying: ‘‘An organism cannot acquire ' 
have hitherto failed to find any definition which has satisfied me ; | anything, ais it already possesses the predisposition to acquire 
and, furthermore, I do not feel quite sure that all thegadvocates | it: acquired characters are therefore’ no more than local or 
and opponents of Weismann use the phrase in one and the same | sometimes general variations which arise under the stimulus 
meaning; and my object in writing this, is to ask f@& some | provided by certain gxternal influences” ; and then he proceeds 
assistance in finding the real and true definition gf the phrase as | to illustrate this by saying that the so-called ‘‘exercierknochen ”’. 








used by both sides in this controversy. or bony growth &aused by the presgire of a weapon in drilling 
Let me, to assist in the discussion, refer to some of the hints | depends on the capacity. of the bone to reag on the stimulus, 
for a definition which I have been able to find. - “*Every acquired character is simply. the reaction of the 


‘At-pp. 98-99 of-vol.'i. of the ‘‘ Essays upon Heredity” | organism upgp a certain stimulus.” 

(English translation, first edition), Prof, Weismann, ‘having re- t would not, I think, be just to consider that in the sentence 
ferred to ‘‘ modifications which appear as the direct consequence | ast quoted, Prof. Weismann proposes a definition of an acquired: 
of some alteration in the surroundings,” and tothe effect of a | character as being the reaction of the organism upon an external 
strange climate, says : ‘‘ It is difficult to say whether the changed | stimulus, because many passages in our author’s writings, and. 
climate may not have first changed the germ, and if this wgre | certain we]l-known facts, seem to show that there are many 
the case, the accumulation of effects through the action of | reactions upon® stimuli which result in heritable characters.. 
heredity would present no difficulty. For instance, it is wef | Thu§, at p. 406, he says: “Every one will agree with 
known that increased nourishment not only causes a plant to |*him (Delmer) that the pesiodical change of leaf in tem- 
grow: more luxuriantly, but it alters the: plant gn some distinct | perate climates has been produced in relation to the re- 
way, and it would be wonderful indeed if the seeds were mot | curring galternation of summer and winter. This is cer- . 
also larger and better furnished with nutritive material, If the | tainly the case, and it cannot be doubted that this character 
increased nourishment be repeated in the next generation, a| has beef fixed by hergdity.” Heat @nd cold are external: 
still further increase in the size of the seed, in the luxuriance of | stf{fuli, and here, jf I derstand rightly, they are credited with 
the plant, and in all other changes which ensue, is at any rate | h¢ritable changes in the organism. 2 a e. i 
conceivable, if it is not a.necessity. But this would not be an Some passages in Pi®f. Weigmann’s Romanes lecture tend in 
instance of the transmission of- acquired characters, but only th | the same direction.® At pp, 10, 16eand 50 he deals with the 
consequence of the direct influence upon theegerm cells, and of | case of geotropign, positive and negative; and, if I rightly 
better nourishment during growth.” follow our author, he alleges @r) that geotropism, or the habit 

This passage hints plainly at a definition of acquired charac- | of the plant toerespond in some particular way to the force of 
ters-to this effect. An acquired character is one produced by | gravity, was not an e@riginal character of plants; (2) that it 
an external stimulus acting on the organism but not influencing | arose, or, in popular parlance? was acquired when plants be- 
the germ cells, whilst every character produced by an external | came attached to the grofind ; and (3) that it is inherited. Now 
stimulus acting on the organism and influencing the germ cells | if I apply to this what is, as’ I understand, taught by the Pro- 
would not be acquired. But bow are we to ascertain whether | fessor, I conclude that the physical characters which produce - 
the germ cells—not, be it observed, the embryo, but the germ | the habit are due to the concurrence of twathings, viz. (a) the 
cells—have been influenced? Is there any chemical or micro- | original predisposition’ and (6p an external stimulus, viz, 
scopic means of answering this question? Is this influence a | gravjty. From this it would seem to follow that if all ‘‘ac- 
physical fact capable of ascertainment, and if so, how? It | quired characters”. are reactions on external stimuli, yet some 
seems almost as:if the presence or absence of an influence on | such reactions are nog ‘‘acquired characters,” 
the germ cells respectively, were inferred from the capacity or The mre J 16@k at the matter, the more I feel it impossible 
incapacity -of transmission. But if so,. I can hardly suppose | tosuppose that gll the reactions orPexternal stimuli are ‘acquired ; 
that any one would suggest that any light can be got from such | characters,” For when I consider the vast part played by air, food, 
a-definition, for this would be to proceed in a circle, and to reduce | heat, moisture, gravity, and light, all of which are external 
the statement that acquired characters cannot be transmitted to | stimuli on the development,of plant life, and as I gather from - 
the following identical and useless proposition, viz. characters | passages already cited from our author on the production of 
which by experiment are found not to be transmitted, and are | some qualities, such as size, colour, &c., which are familiarly . 
therefore said not to affect the:germ cells, are not capable-of | known to be inherited, I feel it difficult to suppose that it can 
transmission, z.¢. characters incapable of transmission are in- | be thought that all response to external stimuli are to be con- . 
capable of transmission, . $ sidered as incapable of transmigion. ` If] try to arrive at a defini- - 

At page 170 of the same volume occurs a passage which seems | tion by drawing a distinction betweenthe principal and the minor 
to suggest a slightly different definition of acquired characters, | causes of a change in the organism, or by calling some things 
“I am also compelled to admit,” says our author, “that it is | conditions and other causes, I°succeed no better; for here I- 
conceivable that organisms may exert a modifying influence on | should be introducing metaphysical distinctions, There is, so 
their germ cells, and even that such a process is, to.a certain | far as I know, no p&ysical or logical distinction between prin- 
extent, inevitable. The nutrition and growth of the individual | cipal and minor causes, or betweefi cause and conditions in the 
must exercise some influence upon its germ cells.” But a little | case of two or morg constitugnt parts of a cause, each of which 
afterwards, p. 171, there occurs another passage which, if.I | is nece%ary, and none of wéich is by itself sufficient. 
understand it aright, throws doubt on this conclusion ; but this But this lin@of thought carries me further, Prof. Weismann 
Iwill for the present neglect. In other passages, e.g. atp. 406, | (‘‘ Essays,” vol. i. p. 411) @eals with the case of ‘‘ spontaneous 
our author refers to direct influence of an external stimulus, | characters, such as extra {gers or toes, patches of grey hair, 
such as climate, intending, I conceive, to draw the distinction | mole® &c.,” Which he says may be frahismitted. But do we know 
between direct and indirect influence of an external stimulus on | (z.¢. do men of science know) that no external stimulus has had , 
the germ plasma, These passages appear to me to suggest the | anythirf& to do with the pfoduction of, say, a mole? It is one 
following propositions with reference to acquired characters, .| thing not to know affirmativ®ly that this is thf case, and another 
viz, : (1) Every change produced by an influence of the organism | thing to knoy that it is not the case. Is the distinction be- 
on its own germ cells is not an acquired character ; (2) an | tween characters which séem to be due to an external stimulus 
external stimulus may act on the organism, .and the organism on | and characters „which stem to be spontaneous, one which is 
the germ cells, and so produce a non-acquired character ; (3) | the subject of accurate scientific knowledge? Seeing that we 
every other change produced in an organism by an external | only know 8rganismsgwher@subject to stémuli, de we know what 
stimulus is an acquired character. . - , they w@uld be og would produ%e without stimuli? Have weany 

' But, assuming these propositions to be true, do they admit of | scientific knowledge of the organic world as developed entirely ad 

ascertainment by any appeal to physical facts? Do we know | zu¢ra and independently of any external influence, z.e. of what 
by any examination—physical, chemical, or experimental— | plants and animals would be without light, heat, food, air? If 
what influence an organism produces on its own germ cells? Ifwe | we have not, then the distingtion relied on may be perfectly 
do, then these propositions may be useful, and acquired charac- | true, but is of no value for scientific reasoning at the present 
ters will be a category of changes capable of scientific.establish- | day. i 
ment by the appropriate means of inquiry ; but if not, then Then it has occurred to me to inquire whether I can make a 
they seem useless, except for the purpose of propounding an | safe distinction between the two kinds of change by reference to 
hypothesis or theory. . the development of the embryo. If a mole were to be found 

At p, 169 of the same volume of ‘‘ Essays upon Heredity,” I | on the arm of a child at birth, we should be more inclined -to 
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Yegard it as spontaneous, as due to no external cause, than‘if’it 
appeared in mature life.e The embryo in the case ofga child is 
no doubt protected from Many external stimuli; buf surely in 
the case even of the placental mammalia it would noè be safe to 
aver that the embryo is protected from all external stimuli. In 
the case of an insect, the greater part of its development takes 
place under an exposure to ¢xternal influencef as complete as 
that of the adult ingect; in the case of reproduction by gemmee 
of multicellular animals, the protection must, I suppose, often 
be small or nothing at all; and in the case of the yeproduction 
of the lower plants from gemme or from protonema, or of t 
higher plants by buds or from suckers, the embryonic Yondition, 
if it can be spoken of at all, is, I suppose, hardly distinggished 
as regards the influence of external stimuli from any other part 
“of the career. of the organism ; so that I find myself unable to 
reach clear ground for the distinction between sp®ntateous and 
non-spontaneous wariations. f kd 
-Eut there are passages, to one ef which I have alre&dy re- 
ferred, which seem to suggest that the definition should be* 
framed by reference to a distinttidn between a direct att an in- 
-direct influence, and that the definition should run thus: an 
“acquired character” is@ reaction of the grganism upon tke direct 
influence of a stimulus, leaving reactigns ypon indirect @rf- 
fluences to he treated &s non-acquired chaMicters. If so, what į 
the precise meaning of thé words ‘‘dire@®®” as applied to the 
influence? Does it refer te the rep&tition of the stimulus—so 
‘that a single change of climate would*be a direcg, anda repeated 
«change of climate an indirect influ@nce? Or does it refer to the 
‘supposed difference between influences operatinggon the somatic 
«part of the organism and those which the erganism itself exerts 
-on its germ plasma? If so, I ask how is this ascertainable as a 
physiological fact ? ° 
- Another limitation on the proposițjon that the reactions of 
‘the organism on external stimuli are acquired characters, I find 
in the second volume of Weismann’s ‘‘ Essays on Heredity” 
(English translation, p. 14), wlére the author, having referred 
to the characters, such as shape and size of finger-nails, Ijke- 
-nesses of features, bearing, gait, handwriting, which are handed 
down from parent to child, goes on to add: ‘‘ Characters only 
-acquired by the operation of externaleircumstanedactinfs during 
‘the life of the individual canno®@be transmitted.” ow, hand- 
writing must, I suppose, be conceived of as a thfng dependent 
on external circumstances ; it is, influenced by the material on 
which, the fluid by which, the pen or style by means of which 
the act is performed ; but here the external circumstances have 
-operated during many generations ; so that the passage seems:to 
suggest these propositions, viz. the reactions of the organism 
-on external stimuli operating durimg the life of a single indi- 
‘vidual are not hereditary ; theg reactions of the organism 
-operating during the lives,of two or more individuals are 
hereditary. But such is not,el suspect, really the meaning of 
the author ; it would be inconsistent with what he says at p. 40 
-of the same volume, where he says that the supposed increase 
-of the musical sense ‘‘in the course of generations” by the 
exercise of the art can only*have occurred on the supposition 
‘that these modifications of an grgan which are due to the 
exercise during the individual life gan be trangmitttd to off- 
spring ”—a supposition which Prof. Weismann @ays ‘‘a close 
-examination does not allow us to admit.” : : : 
Another limitation o» the class ¢f reactions upon external 
stimuli constituting “‘acquite@ characters” is sugge@ed by what I 
conceive to be Prof. Weismann’s latest utterance on the subject, 
in his work ‘‘ Das Keimplasma ” (Jen&, 1892). At p. 51% I find 
him saying—‘* By “he term acquiré characters I understand: 
those which do not exist originally in the germ as tendencies, 
but first arise through peculiar influences which operate 
‘upon the body or particular partseof it. They are the 
reactions of these parts upon some external influences lying 
Leyond the necessary cogditions of development.” +? “In the first 
of these sentences it seems to fhe that the Professowis not 
so much offering a definition as announcing a theory ; for except 
by the inquiry whether the character is or if not heritable, I 
-suppose that there is no means of ascertaining whether or not 
-a change in the organism is due tọ a tendency in the germ. 
But the second sentence seems to suggest a definition of ‘‘ac- 
1 It may be well to give the passage in the original: “ Unter erworbenen 
Eigenschaften verstehe ich solche, welche nicht als Anlagen schon in Keim 
-vorhanden sind, sondern erst durch besondere Einwirkungen, die den Kérper 
oder einzelne Theile desselben treffen, enstehen. Sie sind die Reactionen 


-dieser Theile auf irgend welche, ausserhalb der nothwendigen Entwicke- 
Jungsbedingungen liegenden äusseren Einwirkungen.” 
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quired characters” free from many of the difficulties we have 
hitherto encountered. They do not include all reactions of the 
orgaflism qn external stimuli, but only such as lie beyond the 
necessary conditions of development. Everything then turns 
on the @neaning of ‘‘ necessary conditions of development.” 
What are necessary conditions of development? Let us 
take a tree which has put forth its leaves, its flowers, its seeds, 
in usual fashion, but which, having lost a limb by the saw ofthe 
gardener, and has thrown out around the wound that growth of 
néw wood and bark with which we are familiar. The air, the 
sun, the soif ar all external influences, and all necessary con- 
ditions of the development which has actually occurred, and so 
was the saw of the gardener. If we take the development 
which has actually occurred, every condition which led up to 
it was necessary, and each was as necessary asthe other. Take 
the tase narrated by Sir James Paget, of a fir tree which for a - 
hifndred and fifty years threw out successive annular growths 
over the part of its trunk from which a large piece of bark had 
been stripped off, (‘‘Address to the Pathological Section of 
theeBritign Medical Association,” 1880, p. 15.) Were these. 
rings part of its development, or were they not? If they were, 
the knife or saw was one of its necessary conditions. Most 
persons will reply that the saw was no necessary condition of the 
development of the fir tree, and that those only were necessary 
conditions without which the fir tree could not have lived. 

af we consider what are the necessary conditions for the de- 
velopment of.the sed of the fir tree, we can probably ascertain 
them ; but the doctrine of evolution and the doctrine of the non- 
heritability of acquired characters will carry us back further, viz. 
to the primordial organism, and we must ask what were the - 
necessary conditions for its development. 

If this organism were’ supposed to have in itself a pre-existing 
law according to which it sought development, a contingent 
destiny inherent in its nature, then I can well understand 
how the conditions which satisfy that contingency, the circum- 
stances which allow of that development might be said to be 
necessary toit. Butif the organism have no such law and no 
such destiny, but instead thereof has only a capacity to vary in 
every possible direction, and if all the course of its actual 
variation be due to external circumstances operating by - 
means of natural selection, then it seems to me that no one. 
external thing can be said to be more essential to its develop- 
ment than another. The germ might have found itself in a 
different soil, in a different climate, exposed to different air, and 
then the development of the germ would have been different. 
There was no @ priort necessity that it should be exposed 
to the particular conditions to which it was, in fact, ex- 
posed, or. to any other particular conditions. If, therefore, 
we start from the actual development of an organism, and 
look back’dn the past, all the conditions which have led to its 
existing state are necessary ; if we start from the germ prior to 
all development, and look to the future, then no given condition 
can be said to be necessary to its development, but all are 
contingent. i 

It is suggested that no influence lying beyond the necessary 
conditions of dévelopment can at any time have produced any 
heritable character, however-long may have been the course of 
development. It seems, therefore, that in order to ascertain 
what conditions are necessary to development, we must go back 
to the amceba or ascidian or other primaval parent of our 
race, and we must conclude that those characters only will be 
transmissible by the human parent, which were reactions on the 
necessary conditions of the development of the primeval 
ancestor. Have we any scientific means of ascertaining what 
these conditions were, and so of ascertaining what characters are 
now heritable? Nay, if we adopt the evolutionary hypothesis, 
and believe that at least all existing animal organisms have 
sprung from a single parent, do not the diversities of the exist- 
ing forms show that no one set of external circumstances were 
necessary conditions of development, but that the conditions 
consistent with development were infinite, or all but infinite, in 
number ? 

A further difficulty arises in my mind-from a passage on the 
next page (p. 515), where I find our author mentioning 
wounds and mutilations as constituting one category of acquired 
characters, It is difficult to reconcile this with the statement of 
the Professor, in several passages, that acquired characters 
are reactions of the organism ; for surely a wound is not a 
reaction of the organism, whilst the growth of the organism 
consequent on the wound—e.g. the growth of new wood 
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and bark round the stump of a branch sawn off, is a réaction of 
the organism on the action of an external influence. It seems, 
therefore, fair to suppose that when our author speaks of anuti- 
Tation as an acquired character, he means the growth of the 
organism consequent upon the mutilation, BAt èf so, a 
-difficulty appears to arise ; for the tendency to repaira wound is 
heritable, and therefore it seems difficult to s&lppose that the 
Professor would treat of it as not heritable. It may be said 
that the parent has the actuality of the repair, the child 
only the possibility of repairing; but this is, I suppose, all 
that can ever be expected of inheritance®as eapplied to 
-contingent reactions—z.e. reactions which only arise under 
peculiar circumstances. There can, I suppose, be no more 
-characteristic heritable reaction than that of the pollen on the 
ovule, and of the ovule on the pollen ; these reactions have taken 
place in the parent plant, but in the offspring they*are 
originally potentialities, tendencies, contingencies, and thty 
are converted into facts in the event, and in the event only, 
of the meeting of the pollen and the ovule. 

Or take, again, the secretion of the gastric juice in regponsg to 

. the presence of food in the stomach. The parent has taken 
food, and the reaction has taken place; but the infant inherits, 
T suppose, the capacity to secrete and not the counterpart of the 
actual secretion of the parent, 

It would seem that there is no essential difference between 
these three cases. The parent transmits the power to repair 
a wound, but not the actual reparation of a wound : it transmits 
the power of fertilisation, but not the fertilised ovules: it 
transmits the power to digest, but not the already secreted 
gastric juice, 

The emphasis which Weismann has laid on the case of wounds 
and mutilations would suggest that his doctrine might be thus 
(paraphrased : when an organism is endowed with a capacity, or, 
to use his word, a predisposition, to react in response to given 
stimuli, and has so reacted—then what the organism transmits 
to its progeny is the capacity or predisposition, and not the 
actual result of the reaction, y 

It is impossible to doubt that some characters of an organism 
are hereditary ; that others are not, and that the ascertainment 
-of the dividing line between the two classes is of the highest 
moment to the study of biology; and to Weismann we owe a 
‘debt of gratitude for having called pointed attention to this 
matter. I have at times been tempted to wish that men of 
science had applied themselves to ascertain the two categories 
of characters, and then by a careful induction had proceeded 
to learn the law of heredity without regard to any hypothesis 
or theory—without reference to germ or soma, But this is 
mot the course which in fact has been taken; and therefore it 
seems highly necessary to inquire what is the precise meaning 
of the terms of the proposition affirmed by the one side, and 
denied by the other. 

I conclude this, I fear, too lengthy paper with two questions ; 
(1) Are the conditions which I have suggested as essential toa 
good definition correct ones ; if not, in what are they erroneous? 
{2) What is the true definition of the words ‘‘acquired 
characters” in the present controversy which satisfies these 
conditions? Epw. FRY. 





Discontinuous Motion, 


THE old theory of the motion of solid bodies through a 
frictionless liquid supposed that the liquid flowed according 
to the electrical law of flow. This theory was found to be un- 
‘satisfactory, because it makes the pressure negative when the, 
velocity of the solid exceeds a certain critical value. 

The theory of discontinuous motion removes the above 
-objection, but is open to others of a different kind. Assuming 
for the sake of argument that the two theories give correct 
results when the velocity of the moving solid is respectively 
Jess and greater than the critical value, the theory. of discon- 
tinuous motion ought to be capable of explaining the transition 
from one kind of motion to the other, and how and why it is 
possible for a vortex sheet to be called into existence when the 
critical value of the velocity is exceeded. 

Although vortex sheets and other motions involving molecular 
rotation cannot be generated in a frictionless liquid by a con- 
servative system of forces or by operations performed on the 
boundary, yet it is easy enough to produce such motions by 
ordinary mechanical agencies. If a mixture of ice and water 
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acquire molecular rotation owing to the presence of the particles 
of melte@ ice, even though it is absolately devoid of viscosity. 
So also if liquid at rest were separ&ted by an indefinitely thin 
horizontalelate, and the upper liquid were set in motion with 
horizontal velocity V and the plate were removed, the surface 
of separation would be a vortex sheet. But the production of 
motions of this&ind requires methods of a somewhat artific ial 
character, and it is difficult to see how they could be set up by 
a solid whose velocity is allowed to increase gradually from zero 
to some magnitude greater than the critical value. In fact, I 
@ntertain y&y little doubt that the final motion of the liquid 
would bÉ quite different from what the theory of discontinuous 
motign would indicate. 

There is, however, a further point, for there are strong 
grounds for believing that vortex sheets are unstable. No 
general ptoof®of this proposition appears as yet to have been 
given, but in every case that has been examiged the theorem 
has be@n found to he trge, (is) when the liquids on either side of 
"the sheet are identical, (ii.) when the densities of the two 
liquids gre different, but no Softly forces such as gravity and 
the like are in action. If, therefore, steady discontinuous 
motion existed at any particular instat, the probabilities are . 
that the motion would! be unstable, and the region of dead 
water in the rear of Mhe moving solid weuld break, up and be 
changed into a regicte of turpulent motion. The pressure in 
the rear of the sélid due*to this girbulent motion would be 
different from that of the fead water, and it is therefore not 
surprising that the theory %f discontinuous motion should 
furnish results which do not agree very well with experiment. 

We must also recollect that a frictionless liquid is an ideal 
substance which does not exiet in nature. All fiuids are more 
or less viscous; and it@is just at the point where the pressure 
would otherwise tend to yanish and change sign that weshould 
anticipate the effect. of Viscosity. would appear, and prevent 
this state of things from taking place ; andel believe that many 
of the difficulties which have ærisen in connection with this sub- 
jectare due to the fact that the effect of viscosity has been over- 
looked. A vortex sheet cannot exist in a viscous liquid ; and if by 
any artificial means one were produced, it would immediately dis- 
appear, @nd melecular rotatgon would be propagated into the sur- 
rounding liduid. On the other h@nd, in a viscous liquid, molecu- 
lar rotation fedfuires no artificial means for its production ; fora 
viscous liquid cannot move without molecular rotation, except 
in the single case in which the “liquid moves like a rigid body 
having a motion of translation alone. In all other cases, it 
irrotational motion existed at any particular instant, the motion 
would immediately. cease to be so, and molecular rotation 
would instantaneously be gewerated. 

Unfortunately the equatiogs of motion of a viscous liquid 
are so intractable that very little profess has been made in 
applying them to the solution ef hydrodynamical problems. 
By means of Oberbeck’s solutfon (Borchardt’s Fournal, vol. 
lxxx.) for the steady motion of translation of an ellipsoid in 
a viscous liquid, it an be shown that the above difficulties do 
not arise when viscosity is taken "into account ; but since the 
integration of the equations of motion proceeds upon the 
assumption that the squaregand products of the velocities may 
be neglected, @he solution is inapplicable except in the case of 
slow motions like those preduced by the small oscillations of 
pendulums. The solutionggives no infrmation as to what will 
happen whenga disc is moving thréugh a liquid with a velocity 
of several feet per second. A. B. BASSET. 

Fledsorough Hall, Holfport, Berks. 

e 





e Capacity for Heat. 


In the course of some Writing upon which Iam now engaged, 
I have constantly to refer to the capacity for heat of certain 
Substances 8s compare wi the capacity for heat of an equal 
volume %f watery ad 

The phrase given in italics is 2 most clumsy one, but I know 
not how (accurately) to convey the same idea in a shorter way. 
“t Capacity for heat of unit volume” has been suggested; but I 
think that a little reflection will show that it does not express 
accurately the exact meaning. : 

Specific Heat x Specifie Gravity gives the numerical value 
required, but cannot be regarded as a definition, There can be 
no doubt but that a concise expression is wanted. In calori- 
metry it is often of greater importance to the experimenter to 


be stirred up and the ice allowed to melt, the liquid will l onsider the capacity for heat of volumes rather than the capacity 
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of masses. In the course of a communication which I ma de to the’. 
Physical Society of Londén, at their last meeting, I ap@ealed to ' 


the Fellows present to supply me with the missing phrase. In the 
discussion which followed: the paper, this matter-was ®nly inci- 
dentally referred to;‘but, although I think phat thege was a 
general agreement as to the want, unfortunately the meeting 
closed without-coming to anyeconclusion as to tfe best method 
of supplying the defigiency. e 
‘Will some of your readers help me in this fnatter? - 
12 Park Side, Cambridge. -> ` E. H. GRUEFITAS, 


aaa . 
The Swallowing of One Snake by Another . 


TuE snake incident, described in NATURE, October 25 ‘last, 
page 620, as having occurred in the reptile-house in the Zoo- 
logical Society’s menagerie, recalls to my mind®tw@ similar 
cases, recorded ingthe same periodical, vol. xxx. July 3, 1864 
(“A Cannibal Snake,” by E. H. Kvans), and July 31,¢1884 


(‘* The Swallowing of One Snake by Another,” by C. R. Osten-, 


Sacken). . The first case was obs 


din Java, the other wås wit- 
nessed by me in Washington, D.C. 


In the latter case one of the 


snakes, although three-qnarters of its length had already been. 
engulphed in the other, succeeded in geting out, apparentéye: 
unburt, as it remained elive and well in t® cage a long time 


afterwards. Pe e. 
In the Figaro, July 26, 1894, I fofind stille another instance 

of the same kd, which happened ix? the Jardip d’Acclimata- 
tion in Paris. A large snake, whe attempting to swallow a 
. rabbit, was interfered with by another one, and passed with the 
rabbit into the body of its comrade of captivity (‘f L'un des 
deux passa à la suite du lapin dane le corps de son camarade de 
captivité ”). C.R. OSTEN-SACKEN, 


Heidelberg, Germany, October 28. ‘ è 


ON RECENT RESEARCHES IN THE 
INFRA-RED SPECTRUM? 


e 

PRESENTED to the Association in 1882, at 

Southampton, an account of someresearcheg made 
by means of the bolometer,in fhe infra-Ped gspectrum, 
formed by a glass prism ; but though these labours have 
continued with occa$ional intermission during the past 
twelve years, it is for reasors, which will be explained 
later, only within the past three ‘years that any notable 
advance has been made, and only within the. past twelve- 
month that such a measure of success has been attained 
as justifies the present communecation. 

‘This is not the time to ge any historical account 
of discovery in the infga-red, but all those interested 
in the subject know that*the first investigator here 
was Sir William Herschel, whose observations con- 
sisted essentially in finding that there was something 
which the eye could not sge in a regién which he pro- 
posed to call the ‘‘thermometric spectrum,’ His dis- 
tinguished son, Sir Jghn, madą curious. anticipation of 
later discovery by indicating, though crudtjy, that this 
invisible heat was not uniformly distributed, and a similar 
conclusion was reache@_in an engirely different manner, 
through the thermopile?b9 the too early lost @fellonie So 
ignorant, in spite of these ee of those of the 
elder Draper angi of the elder, Becquerel, were We till 
lately, that when, quite within my own recollection and 
that of most of you, Lamansky in 1871 pubjished, from 
his observations with the thermopiles a crude little illus- 
tration showing three inequalities in the energy curve, 
universal attention was excitę by it am@ng those 
interested in fhe subject. œ s è 

Among other minds my own then receifed a stimulus 
which turned it in this direction, and hafing, as it seemed 
to me, exhausted the capacities of the thermopile, I 
invented an instrument for ,continuing the research, 
which was afterwards called the bolometer, and with 
which, in 1881, at an altitude of 13,000 feet upon Mount 
Whitney, I found spectral regions hitherto unreached, 
and whose existence had not been suspected. 


1 A paper read to Section A of the British Association, at the Oxford 
ne.ting on August 11, by S. P. Langley. 
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e 
_ I returned with a strong impression of the prospective 
imporgance of this discovery, and laboured at the Alle- 
gheny Obsdrvatory in improving all portions of the new 
method of research, especially of the bolometer and its 
adjuncts, ‘with the twofold object of obtaining greater 
sensitiveness tœ heat, and greater precision in fixing the 


| exact point in the: spectrum where the change of heat 


originated. With the former object such a degree of 


š sensitiveness -was at that time reached, that the bolometer 


indicated aech@nge of temperature of qogovy of a degree’ 


e| Centigrade, and with the latter, such precision that it was” 


possible to fix the - relative position of a line, not 
merely with a possible error of a considerable fraction‘ 
of 4 degree, such as Lamansky’s determination is. 
eyidently subjéct to, but with a certainty that the error 


evould be within a minute of arc.’ The range of the 


pparatus in wave-lengths was almost unlimited as com- ; 
pared with anyother process, and both its sensitiveness. 
and its possible precision seemed to be at that time 
notable as compared with previous methods, for a great’ 
advance was made on anything done before with the 
thermopile, when the presence of the well-known “ D? 
line of sodium was rendered sensible (though barely 
sefsible), even as a szzg/e line, by the change of tem- 
perature, The’Semsitiveness was also, as has been said, 
accompanied with the possibility of unusual precision. 
The results of this labour were laid before the British 
Association in the communication already alluded. to, 
and which exhibited ten or twelve inflections of the 
curve in the portion till then almost unknown, which 
extends from a wave-length of of Iz to a wave-length of” 
nearly 3, at which point the glass prism then used 
became wholly opaque to radiation. The positions of 
these inflections were fixed with a precision quite impos- 
sible to the thermopile, but this exactness was only 
obtained in practice by a process so slow as to be almost 
prohibitory ; and with this apparatus the writer person- 
ally made in those’ earlier years such a number of obser- 
vations as he hardly likes to recall, so disproportionate 
did ae labour inherent in this method seem to the final 
result. 
The justification of this labour seemed to lie in the fact 
that it doe not appear that photography has ever ren- 
dered anything much below a wave-length of Im—any- 
thing, at least, which has been reproduced for publication 
in a-way which gives confidence that we are in touch 
with the original. The processes which involve the use 
of phosphorescent substances have given some indications 
of lines considerably below ty, but it is safe to state that 
the work which has just been referred to as communi- 
cated to this Association in 1882, presents almost the only 
indications which we have possessed, even up to the, 
present time, about the lower infra-red solar spectrum. 
Now the curve which was given, even in the later 
Allegheny observations made with the rock-salt prism, 
contained but a dozen inflections below the wave-length 
of 1°54, and these inflections, with their correct prismatic. 
and wave-length positions, represent, I think, most of our 
present knowledge in these regions even to-day. 
To understand the method by which there were attained,’ 
but only at this great cost of labour, results till then un- 
reached, it may be repeated that the bolometer had been.’ 
rendered more sensitive than the thermopile, but that it 
was capable of being pointed and its position in the 
spectrum being measured, only by a tedious process 
which has:been exclusively used till lately (but which that 
presently to be described advantageously replaces). 
‘Whichever process is used, when the bolometer thread 
touches a cold line in the spectrum (since what is black 
to the eye is cold to it), a larger current flows through the 
galvanometer, and the spot of light marking the needle’s 
motion is deflected through a certain number of degrees. 

From this point forward, the new process, whose re- 

sults I am about to have the pleasure of bringing before 


a 
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scientigc service and of duties largely incompatible with 
original research. What time eould be spared from these 
was, hosvever, partly employed in elaborating the plan 
of investigation just referred to. An appropriation had 
been asked of Government for the establishment, on a 
modest scafe, of an astraphysical observatory in 
Washington, whose first work should be the investiga- 
tion of the whtle infra-red solar spectrum, by some 
means which would open that great region to knowledge. 
It had@een asked of Government because it seemed that 
such knowledge, if attained, might teach us facts about 
thé’sun and the absorption of its rays by the terrestrial 
atmosphere, which there was ground to hope would 
ultimafely ¢ead to results of such importance as to justify 
this national aid. ` 

These observations were resumed in 1890 on the new 
system, with the aid of the Smithsonian Institution, 
whigh provided larger *affd more efficient apparatus, 
whose design embodied the results of nearly fifteen 

ear? study of these subjects. © 

Pending the pgSvision of a suitable observatory build- 
ing, an inadequate and temporary ome was erected in 
the Smithsonign Park ¢n Washington, to shelter the 
apparatus, presently te be mehtioned, witlewhich it was 
designed to ommence work while making provision for 
more permanent scientific quarters (which I may add are 


still lacking). e 
Apparatus. 


The Foucault sfderostat, perhaps the most powerful 
instrumerf of the kiad existing, was originally made by 
Sir Howard Grubb, of Dublin, from my indications ; but 
its dispositions have since been cdhsiderably modified. 
A beam from its 20-inch mirror is conveyed through 
tħe slit of a horizortal collimating telescope having 
a rock-salt objective of nearly seventeen centimetres 
aperttre, angl of ten metres focal length, to the prism 
or gratifg. The prism ie of rock salt of correspond- 
ing dimér’sions, worked (by Brashear) with the pre- 
cision of, and presenting, all the external appearance of 
one of flint glass. It is mounted on a massive spectro- 
bolometer (as the instrument which supports the prism or 
grating used in producing the spectrum is called). This 
instrument includes a, large azimuth circle, over the 
céntre of which the prism is placed, and it also carries the 
bolometer, which registés the s@ectral heat. The focal 
length of the image-formipg® lens, or mirror, is in this 
instrument much greater¢han in the first one used, and 
all parts of the apparatus are correspondingly increased 
in size and stebility, The most important and novel 
feature is, however, the méchanical connection of the 
large azgimutha] circle carrying the prism, with a distant 
phofogtaphic plate, susceptible ef vertical motion, and 
which latt@r takes the place of the scale formerly in front 
of the remote galvandimeter, both circle and plate being 
moved by the same @lockwork which is of such steadi- 
ness and precision as to make the two movements as far 
as pessible perfectly ¢ynchronous. ` 

To fix our ideas, lee us suppose that the slow-moving 
azimuthal circle carrying the prism revolves through one 
minute of &rc in ane minute of time; in which case the 
spectrum will moveshorizontally across the vertical bolo- 
meter thread at a proportional ‘rate. Now, if the same 
mechantsm which caves this ciranlar mation of the prism, 
and®f the spectrum, of One minute of arc in one minute 
of time, causeg the photographic plate to move vertically 
before the galvanometer mirror at the rate of one centi- 
metre of space in one minute of time; if there be no 
allowance to make for changes of temperature in the prism 
or for like corrections, if the mechanician has done 
his part in such perfection that everything works as it 
should, it obviously follows that, under such conditions, 
during every second of this minute a portion of the 
spectrum represented by the small quantity of one second 
of arc, will have glided before the bolometer thread, and 


you, differs widely from the old. In the old, two ob- 
servers at least are engaged : one, who notes shat wading 
of the micrometer or of the vernier, which fixes in angular 
measure the exact part of the spectral regi&n whence 
(though nothing is visible) a thermo-elegtric disturbance 
has proceeded; and another, who simultaneously notes 
through how many divisions of the scale the spot of light 
from the galvanometer mirror is deflected by the same 
electric disturbance. The process may be compared to 
a groping in the dark, and it was only by these meang 
that the considerable inflections of the energy curve 
much below the region about Ip were then fixed by 
the bolometer, by being gone over again and again, with 
what seemed almost interminable repetition, and Which 
did in fact call for over a thousand galvanometer readfngs 
to obtain the position and amount of each single inflectio& 
of the energy curve, with the degree of accuracy which" 
. was then obtained, and which was shown in the férmer 
memoir. 
If it took two years to fix the position of twenty lines 
. by this process, it would take two hundred years to fix 
two thousand, supposing they existed, and it became 
evident that if the bolometer continued to be the gnly 
means available, new and more effective methods of 
using it must be found. 


New Methods. 


About ten years ago a plan was first studied, which 

has ever since been maturing, by means of which this 
- work could be carried on, not only with far greater 

rapidity, but with greater certainty, and by an automatic 

process. The idea in its original simplicity is very easily 
` understood. 

In the old process, just described, the deflection of a 
spot of light upon a scale was read by one observer, 
while: another read simultaneously the position in the 
spectrum of the cold band, or line, which caused the 
thermo-electric disturbance. © - ` 

Now, in imagination, let us take away both the 
observer at the.circle and the one at the galvanometer, 
and, in the latter case, remove the scale also, and put in 

‘its stead a photographically sensitive plate. As the 
needle swings to the right or left, the .spot of light will 

' trace upon the plate a black horizontal line whose length 
will show how far the needle moves, and how great the 
heat is which originated the impulse. If this be all, 
when (under an impulse originated by the movement of 
the spectrum over the bolometer thread) the needle 
swings a second time, it will go over the same place; 
but if the plate have a uniform vertical movement, pro- 
portional to the horizontal movement of the spectrum, 
the combination of the two motions of the needle and the 

> plate will write upon the latter a sinuous curve which will 
be,in theory at least, the same as the curve formerly 
deducible only with such pains from thousands of such 
galvanometer readings. 

If we suppose that the movements of the invisible 
Spectrum over the bolometer thread are controlled by 
clockwork so that this spectrum is caused to move 
uniformly, and that three movements are, by accurate 
mechanism, rendered absolutely synchronous with those 
of the moving plate, it is clear that we shall be able to 
readily deduce from the photographic curve traced on 
the latter, not merely the amount of the heat, but each 
particular position in the spectrum, of the thread of the 
bolometer, which alone can correspond with any given 
inflection of the curve. 

Thus simple is the theory; but no one had better 
occasion to. know how difficult the practice would be, 
than myself. ; 

The researches by the old method, and the early 
attempts to improve them, were interrupted by my 
acceptance in 1887 of a position ‘which implies the 

s administrative charge of different branches of the public 
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that during this same second the plate will håve been 
lifted automatically thréugh one-sixtieth of a centimetre 
of space. . 

This is one relationship of time and space in actual use 
here, though others may be established by the use of the 
change-wheels with whieh the apparatu$ is provided. 
The essential thing is that the plate shall show with great 
precision, and even on simple inspection, not only the 
inflections of the energy-curve there written down, but the 
exact relative position in the distant spectrum Which the 
bolometer thread occupied at the moment it caused thé 
disturbance. In the case assumed, for instance, if we 
suppose that the record on the plate commences with the 
part of the spectrum whose angular value 4s 40°, then, 
since I millimetse corresponds to 6 seconds of arc, ahd 
so on, the existence of an inflectign on the plate®at 30 
centimetres, 3 millimetres eng seven-tenths of a,millie’ 
metre, would show that the disturbances originated at 
the point in the spectrum corresponding to an angular 
measure of 40° 30’ 22'"2. . es 

If the arm which carries the bolomettr is 7 metres 

$ e 


: e . : 
long, and ifthe thread of the Bolometer, is = metres in 


. s 
diameter, the angular value of, the bolometer thread is 
I 


pe At present the linear width of the bolemeter thread 
e 

is not very materially less than formerly, but it is used with 
a longer arm, and its virtual width i$ accordingly less. In 
present actual practice (to use rownd figures} the optical 
arm carrying the spectrum across the bolometer, is five 
metres in length ; “and if the, bolometer thread be one- 
twentieth of a millimetre in width, its angular value is 
evidently yggyoy Of the radius ®f the circle in whicf it 
moves, or a little over two seconds of arc. When the 
heat is distributed over so largeean arta, éleat part of it 
which falls on a thread of given diameter is} of course, 
proportionately less, so that the greater °precision of 
measurement demands a mọre sensitive construction of 
the bolometer, as well as a morę accurate mechanism for 
pointing it. Improvements have accordingly been in- 
troduced in the construction of the bolometer, and a 
need for greater sensitiveness in the galvanometer has 
necessarily gone with them. This increased sensitive- 
ness has caused incre@sed liaility in the latter to both 
systematic and accidental perturbations, and the elimina- 
tion of these has been found® the most formidable diffi- 
culty of the whole process. It has been effected, largely, 
by placing the whole apparatus under eonstant tempera- 
ture conditions. . 

I take pleasure also in acknewledging the adyantage I 
have found in using both Prof. Beys’s quarts threads and 
the extremely small mirrors which he, I thin, first advo- 
cated in connection with the wellknown form of galvano- 
meter due to Lord Kelvin, TheSe and other collegtive 
improvements made in the bolometer and in fhe galvano- 
meter, have now made the formerssensitive to changes of 
temperature in it@ strip which are demonstrably less than 
1/1,000,000 of a degree Centigrade. 

These are-the principal pieces of apparat§s, though I 

- should mention that a method has ebeen found by which 
the very large salt prisms used can be preserved in per- 

. fect polish while exposed to all the wsual casualties of 
observation. The actual prism in most fresjuent Se was 
made from a block of salt exhibited at the World’s Fair 
by the Russian Government, and presented to the 
Smithsonian Institution by its Commissioners. It is 
about eighteen centimetres, or*over seven English inches, 
in height. ; 

Before entering upon a description of the results 
obtained, I desire permission to speak of the aid I have 
received from the gentlemen whose assistance I have 
been fortunate in securing: first; to Dr. Hallock, then to 
Prof. Hutchins, Mr. Hubbard, and Mr. C. T. Child, and 
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lately to Mr. F. L. O. Wadsworth and Mr. R. C. Child; 
the &nprigt of the labours of the two latter gentlemen 
being upon almost all the details of the more recent 
work. © 

Results, 


s 

Let us recall that the infra-red spectrum from a rock- 
salt prism, such as that used here, is extremely con- 
tracted as compared with one from flint, and still more 
contracted, as compared with the wave-length scale. The 
portion of the spectrum presented by photography 
reaches a little below the band whose wave-length is 
about Ip,and this was asserted by one of the most 
eminent living authorities on the subject (Dr. John W. 
Dr&per), when the writer commenced this work fifteen 
ydars ago, to be the absolute end of the heat spectrum. 
The writer has, however, since carried his investigations 
by direct measurement to five or six times this wave- 
len&th, and by indirect measurement much farther still, 
though what is here now exhibited does not go beyond 
a wave-length of about 4u. The invisible heat spectrum 
of a 60° rock-salt prism through this great wave-length, 
includes only somewhat less than two degrees of arc, and 
the first of these degrees contains the greater proportion 
of*the energy. » . 

On referring to the illustrations exhibited to the 
Association in 1882, or even to later publications of 
results obtained by rock-salt prisms, though with the 
old method, it will be seen that there are shown in the 
latter publication about a dozen measured inflections of 
the energy curve below 1p‘5, and it may be remembered 
that this curve was obtained only by two years’ assiduous 
labour. 

We have now before us three energy curves obtained 
by the new method, each exhibiting the whole infra-red 
spectrum under examination, with about a hundred 
inflections. These curves are nearly, but not exactly, 
similar. 

The three were obtained in the same day, each from 
an entirely independent observation, so that each has 
given, in a fraction of a day, many times the results 
previously obtained by two years of labour, and, asit will 
be later shown, has given these results with a notable 
gain of accuracy. 

But this is not al. These three curves have been 
taken with a rapid movement of the clockwork and a 
brief swing of the galvanometer, so as intentionally to’ 
suppress all minor inflections and to introduce only the 
leading features of the spectrum, as shown in eighty ora 
hundred of the leading inflections (lines), or groups. 

This new bolometric method has, however, as will be 
shown later, a capacity of resolving these into nearly 
twenty times that number, the minor inflections having 
been thus designedly suppressed here at first, to better 
show the character and position of the principal ones. All 
these energy spectra, by the new as by the old method, 
are, of course, subject to the slight changes due to invisible 
clouds constantly passing before the sun, which, with 
the change of the sun’s altitude, and of the consequent 
engthening path of its rays, prevent any one of them 
from being exactly like the other ; while, at the same 
time, everyone here may satisfy himself by direct 
inspection of the results before him, that there is scarcely 
any single one of their inflections which is not reproduced 
in the other two, in exactly the same place, though 
probably not exactly in the same degree; and when we take 
different spectral traces, made at different hours of the 
day, and even on different ‘days of the month—traces 
which are absolutely independent of each other—and 
superpose them, experience shows that we may expect to 
see such an agreement as that in the three here chosen 
at random for illustration, or in the more detailed one, 
where the relative probable error is less than one second 
of arc. Three such traces only are here given (to prevent 
confusion), but if we follow these coincidences through 
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not three, but ten or more plates, we may well judge | as shagply divided by this thermal method, as, for 


(since there seems no possibility here of systematicgerror) 
that a result, which all confirm, is reliable, ahd that, on 
the other hand, a single inflection on one @lage, which 
the other nine unite in repudiating, is due to some- 
fortuitous cause. ° 

But there is still a higher certainty to be obtained, by 
a method independent even of comparison or the 
exercise of judgment. It is founded on the well- 
known process of composite-photograBhy; where, in 


instanc§, are the componenfs® of the double star 
a Gemingrum by a three-inch achromatic. Obviously, 
then, our method could indicate the existence of two 
lines, litle, if amy, more than one-quarter the distance 
between thee‘ D’s.” Lines 3” or less apart can then 
evidently be indicated by this thethod, even in its present 
stage of development. i * 

And now, returning to what has been said about the 
evidencg’ obtainable as to the perfect coincidence of 


photographing the successive members of an assem-ejethese inflections in different energy curves obtained at 
blage of persons, having similar general characteristics, | different times, and to the consequent evidence that each 


as of race, character or education, the individual 
disappears, and the normal type alone remains. In 
order to apply this method to such results as oyrs, 
however, another step in the process must be intro» 


duced, and this is an interesting one, for the energy N 


curve itself, however valuable, is a cofparatively, un- 
familiar method of showing variations in thé energy, 
which we are all alike used to seeing in the visible spec- 
trum given by linear representations, and not by a system 
of inflections. 

In describing this new step, which is to give us a 
linear spectrum in addition to the original curve, it Jill 
be desirable to also give evidence of @he statement now 
made, that the present method is capable of recording 
far minuter inflections than those shown in the curves 
here exhibited, which, as has just been stated, have been 
taken only for the purpose of illustrating such more im- 
portant features, as can be seen and verified by the 
audience, and especially for showing the agreement of 
independent observations. The evidence of the capacity 
of the apparatus to show this detail will best be illus- 
trated by applying our purely thermometric method to 
some well-known lines in the visible spectrum, such as 
the familiar “ D ” lines of sodium. I have already stated 
that ten years ago the bolometer was barely able to dis- 
tinguish this as a szzg/e line. At the present time our 
little thermometer, as you here see, now shows not only 
the two “ D’s” as separate lines, but the nickel line 
between them. First we have the complex energy curve 
(Fig. 1), where we see successively the inflections due to 
the motions of the galvanometer caused by the coldin D,, 
then to the smaller chill from the nickel line (aided per- 
haps by that from some of the close atmospheric lines), 
then the chill from Da 

Immediately below this curve is the more familiar linear 
representation of the same subject (Fig.2). Now this 
linear representation, it is most important to observe, has 
been obtained, not by drawing, but by the subsequent 
application to the curve of an automatic process, by means 
of which its indications are reproduced by photogravure, 
as separate lines, while by the same automatic process 
the most complex spectral curves can be rendered into 
their linear equivalents, 

I have no space to enter here on a description of this 
process, further than to say it is effected by means of a 
systematically distorted image of the curve, obtained by 
a special combination of spherical and cylindric lenses 
You will see, on minute inspection, that the inflections 
of the galvanometer curve have been slightly “loaded,” 
to produce a more effective contrast of light and dark. 
Except for this, which can in no way affect the position 
of a line, but only its intensity, the whole process is as 
absolutely automatic as any photograph of the visible 
spectrum. 
` This thermograph of the “D ” lines has been chosen 
to indicate the grasp of this new thermometric method, 
by applying it to the test of an object in the visible 
spectrum, with which every physicist here is doubtless 
familiar. He may then be invited to recall that the 
distance between the “ D’s” in a rock-salt 60-degree 
prism is about eleven seconds of arc, and to observe that 
two lines about half this distance apart are here shown 
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inflection so given is real, and not the product of an 
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accidental wariation in the curve, we may conceive that 
from any number pf such independent curves, any 
number of such linear representations of the spectra 
have bean obtained; fr example that ten such linear 
representations of the wile spectrum as are here given 
of the D lines only, have been so found from ten com- 
plete energy curves taken on as many different days. 
From these ten linear representations, by the well-known 
processes of composite photography, ove final photo- 
graph of the spectrum is formed, and on this it is 
evident we may expect to find only what is permanent 
and not what is accidental, granting that a rare accident 
may have introduced an occasional abnormal deflection. 

Now, considering that the part of the infra-red solar 
spectrum of rock-salt under review extends through 
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nearly two degrees, or 7200 seconds, and that j- have 
-just seen by the illu$tyation of the D lines tMat lines, 
3 inches apart can be thus divided, we may see for 
ourselves that, at any rate, over 2000 lines, if. they 
exist, can be mapped. But these lines ‘do éxist, the 
whole of this new region being apparently as inti- 
mately filled by them a$ the visible spectrum by the 
Fraunhofer lines? In further evidence of this, here 
is a portion of the lower spectrum in the comparativel 
unknown part extending from A = I‘4p to AN 2'2 in- 


my first communication to this Association, but hese re- 
solved into thirty or more subordinate lines (Fig. 3). This 
illustration includes a part of the new regiop discovered 
on Mount Whitney in 1881; and in the small portign 
here exhibited,*you may see that about 200 lings are, 
discriminated. 
I am now trying to brimge what may be calle the 
first stage of the long labour, a portion of which is 
here described, to æ close, this first stage consisting 
e e- 
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chiefly in the discovery of, and mapping the relative 
positions of new spectral lines. ° 

I will only refer to what it seems to me the second 
part of this work is likely to be, and to the different kind 
of interest which may not imprebably belong to it, from 
that which belongs toghis, the first. 

We are thus far in the position of early students of the 
visible spectrum,who simply drew the lines they saw, 
without inquiring into their meaning. Nevertheless, to 
have discovered and mapped a great number of these 
lines is only a beginning, for their real value lies in 
their interpretation, and this is.still chiefly to come, 
As to the possible importdhge of this interpreta- 
tion, it is not enough to remind ourselvéssthat three- 
quarters of the whole energy af the sun exists here, 
and not in the uppe™spectrumg We must remember 
also that while, as a ruf&,*in the upper and vésible spec- 
trum a great proportion of the lines are caused by 
absorption in thegolar atmospheré, and a perhaps sfnaller 
portion by telluric absorption, here, on the contrary, we 
are led, by everything we already know, tœ éxpect that 
the great telluric absorptions on which meteorological 
predictions and other immediately practical interests 
‘depend, may be expected to ba found, and itẹis on the 
comparison of these® energyecurves ‘taken at different 
-periods of the year, and at different altitudės of the sun, 
that those who are engaged in the work®see good cause 
to hope for important results in the future. , 

Before I conclude, let me present a collective view of 
the field in which work has been going on in these 
later years at the Smithsonian Observatory, on the same 
scale, with the visible spectrum. I say “on the same 
scale,” meaning, not on a wave-length scale, which ex- 
pands the invisible at the expense of the visible, and not 
.on a prismatic scale alone, which expands the. visible at 
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° 
Frc. 3.—Bologeaph of the portion of the infra-red solar spectrum lying between wave-lengths 1 44 and 2°24. 
oe 


1 | the left is thevisible spectrum known to Newton ; next 
cluding the great band Q shown asa single inflection im è 


ar 


the expense of the invisible, nor even on such a log- 
aritmic gne as that proposed by Lord Rayleigh, but on a 
conventional scale, which I will ask you to tolerate, as it 
is simply meant to show the actual extent and importance 
of the region covered here as Compared with that known 
to Newton. fh this illustration, with which I close my 
remarks, the mean dispersion throughout the invisible 
rock-salt spectrum, as far as 4p, is taken as the standard, 
and both spectra are laid out on that common scale. On 


this, is the region known through photography, now ex- 
tending a little beyond the band, pe r, which marks what 
at the time these researches were commenced, was con- 
sidered by the then most distinguished investigator, in 
the infra-red, the end of the heat spectrum. Beyond, 
and on the right, is a part of the new regions of the spec- 
trum developed by the bolometer, and of which charts 
may be shortly expected-on the scale of which a speci- 
men in detail has just been shown. i i 

I cannot close this statement without expressing the 
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gratification with which I have laid it before the same 
body that listened to that made on the same subject 
twelve years ago, or my sense of my good fortune, in 
doing so before an audience in which I recognise many 
of the same eminent men who so kindly received that 
first presentation of these researches, 





THE TREATMENT OF DIPHTHERIA BY 
ANTI-TOXIC SERUM. 
Four years ago Prof. Behring published his remark- 
able paper “ On the mechanism of immunity against 
experimental diphtheria in animals.” In this memoir the 
author stated that it was possible to immunise animals 
against the diphtheria bacillus by the injection of cultures 
attenuated by heat or the addition of 1 in $00 tri- 
chloride of iodine to the cultivating medium. The same 
eresult could be obtained by the inoculation of the pleural 
exudation of animals dead of experimental diphtheria, 
or by the injection of chemical compounds, such as 
trichloride of iodine, after inoculation of virulent diph- 
theria-bacilli. 

Behring’s most important discovery, however, was 
that the serum of animals immune against the bacillus 
of diphtheria and its poisons had the power of “ destroy- 
ing” in vitro and in the animal body the chemical poison 
secreted by this bacillus ; and that animals, after a mortal 
dose of diphtheria poison had been injected, could be not 
only immunised, but actually cured, by the introduction 
into their system of the serum of animals immunised 
against the specific bacillus and its poisons, In a further 
series of researches he found that the serum of such 
animals possessed this power to a most remarkable and 
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almost incredible’ degree, and that the therapeutic value 


of this serum increased tp to-a certain exténts withthe | 


amount of diphtheria-toxine which had been introduced. 
into the system ; Whilst, on the other ‘hand, *the same 
toxine injected ih too latge'quantities might cause the 
serum to lose its ““anti-toxic” property. ; if oe 

’ Behring afterwards immunised large animals, such as 
sheep, horses, &c., against diphtheria. by the repeated 
injection of diphtheria-toxine, arid he obseryed.that their 


serum was of great value when injected into human beings ` 


suffering from this disease. Before proceeding, however, 
it may be conveniént to discuss these statements at some- 
what greater length, and illustrate them by an account of 
a few experiments. : . . tat @ 
Let us draw somie blood from a-horse’which has been 
thoroughly immunised against diphtheria, and decant 
the serum after its separation. We now ake a filtered 


diphtheria culture, a given quantity of which we knoweto . 
prove fatal to a guinea-pig of a certain weight ina certain’ 


number of hours. Let us divide, for instance, 5 c.c. of 
this filtered culture into five doses, and inject I c.c. into 
a guinea-pig (A) weighing soo grammes without the 
addition of any serum. Four other guinea-pigs of the 
same weight: as the first receive the same amount ef 
toxine and ‘I C.C., 'OI C.C., ‘OO C.C., ‘0001 C.c. of the horse’s 
serum respectively. The first guinea-pig (A) will die in 
less than twenty-four hours, but of the others, the three 
first will recover without any symptom of illness; whilst 
the last, which has received ‘ooo! c.c. only, will probably 
die after some delay. We know, then, that the dose of 
serum which will protect a guinea-pig of a given weight 
against a known amount of toxine injected at the same 
time as the serum, lies somewhere between ‘oo! c.c. and 
‘oool ¢.c:, and, by further experiments, the exact dose 
may be accurately determined. ‘In this way we may form 
an idea of the strength of the serum, but we must always 
remember that the data thus obtained are but approxi- 
mate ones. ; 

The curative serum may be introduced into the animal 
the day before the toxine is injected, but, in that case, a 
much larger quantity of serum will be necessary to pro- 
tect the animal. Ifthe serum be inoculated at the same 
time as the toxine, and in a different part of the body, 
the quantity of serum must also be increased if the 
curative effects are to be apparent. Ifjsome time is 
allowed to elapse between the injection of the toxine and 
that of the curative serum, the quantity of serum—in order 
to be effective—must be proportionately greater; but I 
have seen animals recover when the injection of the 
curative serum had been delayed eleven hours after the 
introduction. of the toxine, which proved fatal to the 
control animals in 28-48 hours. In this latter case the 
dose necessary to cure was 5000 times that sufficient to 
immunise when the serum was injected with the toxine. 

Can any opinion be formed as to the mechanism 
in which this serum exerts its action? The first ex- 
planation which suggests itself is that when the curative 
serum and the toxine are mixed together in the syringe 


or in the animal’s body, the toxine is either destroyed or® 


simply neutralised, just as the acid in a given solution 
may be neutralised by an alkali. 

Yet there are several facts which negative this opinion, 
or rather which tend to prove that this destruction and 
neutralisation of the toxine, if destruction or neutralisa- 
tion there be, is effected through the agency of the cells 
of the body. In the first place, if the whole were simply 
a chemical process, we should expect it to take place 
with mathematical precision. Thus, if‘oot c.c. of horse’s 
serum did destroy or neutralise 1 c.c. of toxine, this 
neutralisation should be apparent whether the mixture 
be injected into a guinea-pig, a rabbit, or a sparrow. 
But itis not so ; on the contrary, it has been found that in 
certain animals a very small amount of curative serum is 
sufficient to render harmless a certain amount of toxine 
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‘larger.quantities of serum, speedily perish. 


*of bacterial or other pratoplasmic poisons. 


when the@lsame amount of serum utterly fails to do so in. 
animals of another species. Evensif the same species of 
animals baused the curative effect will differ in intensity, 
according, to whether-the mixture be injected directly into 
the blood, or info the subcutaneous tissue. Moreover, 
if a number of $uinea-pigs be injected each with the same 
amount of toxine and varying doses of qirative serum, it 
is of frequent occfrrence that some animals will resist 
when be pare received but a very small quantity of 
serum ; wile others, which have received equal or even 
Had we to 
dea] With a simple chemical neutralisation or destruction 
of poison, identical results should occur in all animals. 
The actidh o$ the curative serum may also be inhibited 
by @veakening the cells of the animal body by the action 
Hence I 
eonsider that the term’ “ anti-toxic,” which has been used _ 
up to the present to denote th®& property of the serum, is 
only approximately correct ; and I would prefer to sub- 
stitute the word “ curative,” until su@h time as the mode 
of &ction of the serugfi has been accurately determined. 
eBefore speaking of the applicatiorf of ¢his method to ` 
the cure of diphtheria ingtlse human subject, and to the . 
results which have beeneobtainéd in the hamds of such 
experimenters ®as_ Behrigg, Roux, Ehrlich, Kossel, 
Wassermann, Heubner and others, it must be pointed . 
out how the diseasg in man differs from and resembles 
that produced experimentally in animals by the subcu- . 
taneous inoculation of the bacillus diphtheria, or of its 
poisons. Ineboth man,and animals the symptoms are, 
to some extent, produced (Roux, Behring, Sidney Martin) 
by the absorption of the poisons secreted by this specific 
bacillus. But in man the pt@duction of these poisons is 
faciéitated by the fact teat the bacillus lives on thé 
surface of the membrane, where it is exposed continually . 
to the agtion pf the air entering and leaving the lungs. 
Now, it hay been shown “experimentally that the easiest 
way of obtuiming a. large amount of diphtheria toxine 
from the diphtheria-bacillus growtng in an artificial 
medium, is to expose thé surface of this medium 
to a current of air, IA the respiratory passages of 
man these conditions are exactly fulfilled, and the 
bacillus is able to produce large quantities of toxine. 
In the second place, the &pper respiratory passages are 
crowded with all sorts of non-pgthogenic and some 
pathogenic micro-organisms, thechief among the latter . 
being the staphylococcus afbus and aureus, and the 
various kinds of streptococci. These multiply on the 
soil prepared by ghe bacillus diphtherize, and secrete 
their toxine, which being absonbed, add their ‘poisoning 
action to the deleterious action of the specific bacillus. 
In the pteceding paragraph, I have drawn attention 
to the fact teat the toxines of another micro-organism 
will inhibit the action® of the curative serum; and 
there can be little doubt that thew toxines secreted by 
thes@ micro-®rganisms in man Will have the same effects. 
The formation of the membrane also, and the mechanical 
©. x 
obstruction so produced, may in themselyes be the cause 
of death. It must be added, also, that diphtheria is 
chiefly a disease of the poor, and that in many cases the 
diagnosis is delayed, and the treatment is not begun 
until the patient is almost moribund. Itis plain, there- - 
fore, that m the diphthega of man ye havg all the con- 
ditions which jare Favouratle to the production of the 
poison, and the inhibition of the action of the therapeutic 
serum. Hence Ñe cannot be astonished that the death- 
rate at the Hôpital Trousseau in Paris amounted during- 
the last six months to 62 per cent. of all cases admitted 
for this disease, and not treated with curative serum. 

An examination of the statistics lately published by 
Dr. Roux, the eminent director of the Institut Pasteur, 
will allow us to form some idea of the value of the cura- 
tive serum when applied to man. The reason for 
choosing these statistics is that they contain all the 
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elements necessary tg enable us to form an 
opinion. The mortality among 3971 children admitted 
during 1890-1894, and who were treated oneordinary 
lines, z.e. without curative serum, amounted tg 51 per 
cent., the highest mortality being in 18907 when it reached 
59 per cent., and the lowest in 1892, whet it fell to 47 
per cent. On February 1, 1894, Dr. Roux began the 
inoculations. As soon as a child sufferirfg from diphtheria 
was admitted into the Hôpital des Enfants Malades, ig 
received 20 c.c. of serum subcutaneosly, and N no im- 
provement took place, 10 c.c. or more were again injecte@ 
next day. ` 448 children were thus treated from Feb*uary 
1 to July 24, 1894, and 109 died, the mortality being 24°5 
per cent. At the Hôpital! Trousseau, on the otlfer hand, 
520 children were admitted during that period, amd 
treated without the injection of «curative serum. Ofethese 
316 died, giving a mortality of 60 per cent. This differ,* 
ence is striking enough; But? it is even more marked 
when we come to analyse the results. In the first place, 
we must eliminate frm Dr. Roux’s statistics 128 cases 
which were shown by bacteriologica®gxamination not%é 
be diphtheria. shi$ mistake is perfectly legitimate, as is 
has been shown that without æ hacteriolpgical examina- 
tion, it is impossible to*make ean accurate diagnosis. 
The injection of the serum in @ doubtful c€se is followed 
by no harm, and as the result of the bacteriological 
examination cannot be known for twegty-four hours, the 
injection of the serum will, ateny rate, prevent the child 
catching the disease from his neigh@our. The mortality 
among such cases we know to be,very slight and in the 
statistics of previous years, as well as in those of the 
Hôpital Trousseaw, these cases are included among the 
cures, so that the proportion®éf cures appears to be much 
higher than it really is. These cases being excluded 
from Dr. Roux’s statistics, there remain 320 children in 
which the bacteriological examination srevggled the pre- 
sence of the diphtheria-bagillus. Of these ao died on 
admission, before any therapeutic measure¢ whatever 
could be employed. "Of the 300 other children 78 died, 
giving a mortality of 26 pêr cent. We may further 
divide these into uncomplicated cases, and those in 
which tracheotomy had to be performed for laryngeal 
obstruction, Of the uncomplicated cases, the mortality 
in Dr. Roux’s wards amounted to 12 per cent.; whilst at 
the Hôpital Trousseay, where no serum was used, the 
mortality during the same period reached 32 per cent. 
. In the preceding years it Was 33 per cent. in the wards 
in which, Dr. Roux carried out his experiments. 

Turning now to the cases in which tgacheotony had to 
be performed, we find that 49 per cent. of Dr. Roux’s 
cases died. At the Hopital Trousseau in the same 
period 86 per cente of the tgacheotémised *clsildren 
perished. Similar results have been obtaimed in Ger- 
many, the mortality in some wafis falling as low as 14 
percent. Prof. Ehrlie} has shewn that the question of 
time is a most important ‘element, and that @he chances 
of obtaining a cure are infinitgly greater when the 
remedy is applie@ at an early stage of the disease. The 
following table, reprinted from the Deutsche Medici- 
nische Wochenschrift, will explain this: ° 








piena 
Time elapsed é e e e e 
from:9 a ae Number of | Numb& ot Numbergof Q@ures, 
jection of cases. cures deaths, per cent. 
serum, 

I 6 6° o 100 

2 66 64 2 97 

3 -29 25 4 86 

4 39 30 9: 77 

5 23 13 to 56°5 
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It will be noticed that the number of cures diminishes 
accosding go the length of time which has elapsed since 
the onset of the disease. 

It appeats to me to be difficult to explain away the 
results obtained in France and Germany by simply say- 
ing that the epidemic has been a mild one; for in other 
hospitals and institutions in which the curative serum 
has not been used, the mortality has remained the same, 
or even increased. In fact, it is plain that the serum 
treatment of diphtheria is now established on a firm 
basis, and that itis only right that we should at once 
give the children in this country the benefit of the results 
of experimental investigation which has been principally 
carsied on abroad. The British Institute of. Preventive 
Medicine is now taking steps to provide the serum at 
cost price, 

Finally, it is gight to draw attention to the fact that 
although the knowledge of the biology of the diphtheria 
bacillus, and of the effects of its poison, has been based 
on the investigations of different observers—French, 
German, and English—yet the discovery of the curative 
effect of the serum of immunised animals is the merit of 
one man only—~Prof. Behring, of Berlin. 


© { M. A. RUFFER. 





NOTES. 


i THE Paris Academy of Moral and Political Sciences has 
bestowed the Audiffret prize of twelve thousand francs upon Dr} 
Roux for his treatment of diphtheria. i 


A STATUE of Claude Bernard, the eminent physiologist, was’ 
unveiled at Lyons on Sunday last, in the presence of a distin- 
guished company. . 


THE National Zeitung states that news has reached Berlin 
from the Kilima-Njaro district that the German botanist, Dr. 
Lent, and the zoologist, Dr. Kretzschmar, have been killed, 
with several of their black followers, 


DALZIEL’S correspondent at New York says that a dispatch 
received from Buenos Ayres gives. particulars of a severe earth- 
quake, attended by great loss of life, which occurred on Satur- 
day, October 27, at the town of San Juan de la Fronteza, the 
capital of the Province of San Juan, in the Argentine Republic. 
Many of the principal buildings are said to have been destroyed. 
The shock extended to the towns of La Paz, Cordova, and 
Rosario, The New York Herald of Monday published a 
telegram from Buenos Ayres stating that two thousand persons 
have perished in the earthquake at La Rioja, and that twenty 
thousand are homeless, This alarming report has not, however,’ 
been confirmed, 


NUMEROUS memoirs have already been based upon the rich 
collection of Dutch birds brought together by the late Mr. J. P. 
evan Vickevoort Crommelin, of Harlem, and presented, after 
his death, by his daughter to the Leyden Museum. Ornitholo- 
gists will therefore welcome the appearance of a complete ' 
catalogue of the collection, which has been compiled by Dr. 
Jentink, the director of the museum, and forms the fourteenth 
volume of the catalogues of the Muséum d'histoire naturelle des 
Pays-bas. Nearly three hundred species are in all enumerated, 
and the majorily of these are represented each by a considerable 
number of specimens. A separate record is given of every 
individual, notifying the sex and age, the place and date of 
capture. An explanation which Dr. Jentink furnishes of the 
exact locality of all the places mentioned should be of material 
service to the student of the geographical distribution of these 
birds, 
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THE London Mathematical Society, having been on October 

23 duly registered as a corporation under Section 23 ef the 

Companies Act, 1867, will hold its first general méeting at its 

office, 22 Albemarle Street, on Thursday evening, Yovember 

8 next, at eight o’clock. The meeting is empowered by the 

Articles of Association to elect a council and officers, to frame 
bye-laws and to pass resolutions with regard to the affairs of 
‘the Society. The following gentlemen have been recommended 
by the present council (acting under Articles) for election 


as the new council and officers for the ensuing session :—, 


President, Major Macmahon, R.A., F.R.S. ; vice-presidents, 
Messrs. M. J. M. Hill, F.R.S., A. B. Kempe, F.R.S., and A. 
E. H. Love, F.R-S. ; treasurer, Dr. J. Larmor, F.R.S. ; hon. 
secretaries, Messrs. M. Jenkins and R. Tucker ; other members, 


Messrs, A. B. Basset, F.R.S., and G. H. Bryan, Lieut.-Colonele 


J. R. Campbell, Lieut.-Colonel A. J. C. Canningham, R.E., 
Messrs. E, B. Elliott, F.R. S., J. W. L. Glaisher, F.ReS., Æ. G. 
Greenhill, F.R.S., E. W. Hobson, F.R.S., and W. H. H. 
Hudson. At the close of the preceding business, an address 
will be delivered by the retiring President (A. B. Kempe, 
F.R.S.), on ‘‘ Mathematics,” after which the meeting will pro- 
ceed to the ordinary business. : 


. e 
DURING this month, the following lectures will be delivered at 


`. the Royal Victoria Hall, Waterloo Bridge Road, S.E.:—Novem- 
. ber 6, Prof. A. W. Rücker, F.R.S., on ‘f The Electric Spark ” ; 


November 13, Mr. H. R. Mill, on ‘‘ Unexplored England” ; 
November 20, Miss Hope Rea, on ‘‘ The Grand Canary and 
its People” ; November 27, Miss F. Routledge, on ‘* China.” 


IT is proposed to hold a ‘‘ Light and Heat Exhibition” at 
Woodhouse Park next year. The park is situate at Shepherd’s 
Bush, and is, therefore, in direct communication with all parts 
of London and the suburbs. The exhibits will be classified 
into eight divisions, viz. :—Gas lighting; electric lighting ; 
various illuminants ; heating and cooking apparatus ; naval and 
military ; scientific apparatus ; photography ; historical. The 
promoters’ intention is to hold a series of technical exhibitions 
on the same site. Further information can be obtained of 

. the Hon. Secretary, Woodhouse, Shepherd’s Bush, W. 


Pror. W. M. FLINDERS PETRIE will lecture on “ Primitive 

_ Egypt,” at the London Institution, on November 12. The 
following are among the other lecturers and subjects for the 
session ending March 4, 1895 :—‘‘ Wonder- Working Plants,” 
by Dr. David Morris, C.M.G. ; ‘Climbing in the Himalayas,” 
by Mr. W. Martin Conway ; ‘‘ Extinct Monsters,” by. Rev. W. 
N. Hutchinson ; ‘‘ The Newtonian Constant of Gravitation,” by 
Prof. C. V. Boys, F.R.S. ; ‘‘ The Fauna of Rivers and Lakes,” 
by Prof. Sydney Hickson ; ‘‘ Twenty Thousand Feet above the 
Sea,” by Mr. Edward Whymper; ‘‘ The-Netherlands,” by Mr, 
H.J. Mackinder ; ‘‘ Waves of Water.and Waves of Light,” 
by Mr. A, P. Laurie; ‘“ Nerves and Nerve Centres in Action,” 
by Mr. Henry Power ; ‘‘ Comets,” by Sir Robert Ball, F.R.S. ; 


‘The Germination of Barley,” by Mr. A, Gordon Salamon$- 


“ Electric Currents in the Body,” by Prof. Victor Horsley, 
F.R.S. ; ‘The Beautiful as seen in Minute Nature,” by the 
Rev. Dr. Dallinger, F.R.S. ; ‘“ Theory and Practice of Pre- 
ventative Inoculation,” by Dr. E. E. Klein, F.R.S. 


For the last week or so the weather in these islands has been 
of a very unsettled character generally. Several areas of low 
barometric pressure have reached us from the Atlantic, and were 
accompanied by strong gales on nearly all our coasts, and in 
the Channel very rough weather has been experienced, while 
thunder and lightning have also occurred in many places. The 
rainfall has been very heavy, especially in the west of Ireland 
and south of England, where it amounted to nearly fourand a 
half inches during the week ending October 27, while in the 
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Midland fRounties the fall reached about two inches. Since the 
beginnin§ of the year the rainfall hasabdut reached, or exceeded, 
the average in all districts except the Midland counties, where 
the deficiency is three inches, and the west coast of Scotland, 
where it i$ two anë a half inches. 


PROF. CLEVELAND ABBE incluĝes the following among his 

notes in the Monthly Weather Review for July :—On June 3 a 
.tornado passed north-eastward through the counties of Harney, 
Grant, anf Union, in Eastern Oregon. The most novel feature 
attending the disturbance was the hail, It is stated that the 
form&tion was more in the nature of sheets of ice than simple 
hailstones. The sheets of ice averaged three to four inches 
square, afid fi®m three-fourths of an inch to one and a half inches 
in®*thickness, They had a smooth surface, amd in falling gave 
the infpression of a vast fief or sheet of ice suspended in the 
atmosphere, and suddenly broken into fragments about the size 
of theBalm of the hand. During the progress of the tornado 
at Lowg Creek a piano was taken wp and carried about a 
hwndred yards. , Phd ; 
e Mr. A. TREVOR BATTYE, about whose sffety some anxiety 
has been felt, has reache@ Ñ rchaggel from the island of Kol- 
guef, where he, had been Studying bird-life. The proposed re- 
lief expedition, for which Subscriptions had been invited, is 
consequently fo longer necessary. 

THE German collector, J. Menges, describes, in the last num- 
ber of Petermanns M@teilungen, his travels in the Habr Auel 
district of Somaliland, ġnland from Berbera, He visited the 
country in 1882, and gives a detailed account of his routes in 
pursuit of big game. ee : 


@HE last Washington gletter published by the American 
Geographical Society states that the boundary line between the 
United,Stateg and Mexico,has been resurveyed, and a series of 
monument? erected along it @t intervals for a distance of 700° 
miles, THe “field operations for theysurvey of the Alaskan 
frontier are also completed, and the height of Mount Logan has 
been confirmed as 19,50@ feet, thus overtopping Mount St. 
Elias by 1500 feet. Another interesting result of the joint ex- 
ploration is to show that both these mountains lie within British 
territory. ° 

THE Indian}Reservations®f the Umited States in which the 
aboriginal inhabitants are securg against aggressive civilisation, 
are fast diminishing in numbef and extent. The last number 
of the Bulletin of the American Geographical Society men- 
tions that four milon acres of yeserved land in the north-east 
of Utah, containing great mineral wealth, and hitherto the 
homegofethe Untompahgr@ and Uintah Indians, is about to be 
opened to sgftlement, while nearly a million acres in South 
Dakota are to be withdrawn from the exclusive occupancy of the 
Indians of South Dakotag Oregon, gifd Idaho. 


Consux &. S. SMITH gives an account of the Anglo-German 
frontier survey in East Africa, in the November number of the 
Geographical Fournal. The survey, which was carried from 
the mouth of the Umba River on the east coast to Kilimanjaro, 
was effected in 1892, ,Mr. Smith being assisted by Mr. Imam 
Sharif, the Inflian surveyor, who subsequently accompanied Mr. 
Bent to Arabia, and Lieve, G. E. Smith, R. E.s and the German 
party ®with whgm they co-operated was under the chargejof Dr, 
Peters. The rogte by the Umba Valley to Kilimanjaro was 
found to be a practicable one, and the country traversed was, 
as a rule, characterised by fertile soil; but the land suffered 
from the want of settled inhabitants, on account of the raids of 
the Masai. Consul Smith suggests that immigrants from India 
be encouraged to colonise parts of the Umba Valley; and if 
trade is ultimately attracted there, he points out that the seaport 
of Wasin, although smaller than Mombasa, would be found 
quite practicable for steamers, ` 


-as Pontellina can retur@ at will Qo the water again after once 


oe ee 


wt 


Biological Station, states that he and h® son were coasting 


, Pontellina mediterranea (Claus), flying just above the level of 
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THE current number of Himmel und Erde cons a sum- |- 


mary of a lecture by tHe Director of the Statistica” Office of: 
‘Berlin, on the increase’of damage by lightning, and gn the effect: 
of lightning on the human body. The increase, which is unmis-! 
takable, is attributed to various causes, viz. the employment of; 
electricity in various industries, the continual change of the] 
form of the earth’s%urface by deforestation, drainage, &c., and: 
the impurities introduced into the atmosphere by the growing. 
consumption of coal, Prof. von Bezold has shows some | tinte 
since, that for Bavaria the average yearly number of firgs’ 
caused by. lightning amounted to 32 from 1833-43, to 52 from: 
1844-65, to 103 from 1866-79, and to 132 between 1880 andi 
1882. While in the year 1855, 134 persons were &truck by: 
lightning, and 73 were killed, the numbers thirty years leter 
reached 189 and 161 respectively. &t is noteworthy that Sersons 
struck by lightning generallygpgrceive neither lightning noe” 
thunder, but have the idea of being suddenly enveloped@by fire. 
To the facts of fishes eut of water and of crabs on dry land 

we are accustomed, but the recent annSuncement of the @is- 

covery of a flyingsCopepod is a novelty of which the naturaligt: 
has probably never dreamed, tRowgh iesbrecht’s beautiful 
figures of the Naples forms Might well have induced the thought: 
of such a possibility, In the currat number oP the Zoologischer’ 
Anzeiger (No. 459), Dr. Ostroumoff, of tke Sebastopol 


along the Khersonese peninsula on a galm clear morning last 
July, when they noticed numbers of the tiny green Crustacean, 


the water, ‘* Manyeof these Copepods were resting on the sur- 
face-film, took springs into the flit, where they described a long 
curve, and fell down again upom the water surface.” r.. 
Ostroumoff traces the origin of this very exceptional habit toa 
peculiarity in the manner of axuviatfon ethat Moutellina 
probably shares with certain dther pelagic Entgmpstraca, eg. 
Evadne, Pleopis, whicle cast their skins at the surface of the 
water ‘‘by the help of the ais which becomes éntangled in 
(anhält) their rejected coverings.” We should like to hear some- 
thing more upon this interesting phenomenon, which involves 
a complete change in the life conditions of the species. It is 
difficult, at any rate, to imagine th&t so light and hairy a form 


breaking through the surfade Glm. 

THE Bunsen flame spectra of the metals of the alkalies and 
the alkaline earths have been studied by Herren J. M. Eder 
and E.: Valenta, by means,of an apparatus which enabled 
them to make exposures of -extraordinary length. The 


apparatus, described ia a paper qgmmuniated to ehesVienna . 


Academy, consisted essentially of a circular st@p of platinum 
gauze mounted in a slanting positiofi on a nickel wheel. The 
lower edge dipped into Zeolution of the salt to be examined, 


and the upper edge passed-through: the Bunsef flame. © Thè. 
wheel was. kept slowly rotating by*:lockwork, andthe steady | 
‘In ‘the ; 
ĉase of sodium and potassium no lines were discovered that ' 
were.not already known from the spark; and are spectra, | 
. although the ultra-violet sodium, lines of wave-lengths 3303 
+ .and ‘3853: wereewell reglered. Bate with, an exposare, of some 
. thirty -hours a, large number_of® new bands @ppeared in. the 
. violet and ultra-violet spectra, of the. metaJs of the alkaline | 
- earths. 
..partly .of double bands arranged pretty regularly on. a. 


and’ uniform spectrum obtained Was photographed. 


.They: belonged ghiefly. to, the oxides, and consisted 


continuous background. 


spectrum. 
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‘of capacities of 24 and 32 litres respectively. ' 





‘thermometer. 


' mersed bodily in the liquid chlotoform at ~ 81°. 
` meter gradually fell from ~68°°5 to —81°, while the crystals 
dissolved before the observer's eyes. 


| for workers in glass ‘instruments. 


‘requirements; 


‘work well. 


The. spectrum of, boracic acid, . ‘with ¢ aview to ‘their preparation in a pure state. 


Jobtained by burning a mixture of coal gas and B(C,H;)3- in ae 
. Linnemann burner, showed six. new violet and ultra-violet 
. bands, which by their general character and their regular distribu- J 

tion -correspond to those “previously, observed. in, the, visible | : 





e et. F 


A REMARKABLE instance of.the anomalous behaviour of 
bodigs at very low temperatures is given by M. Raoul Pictet in 
the Revue Cientifique For the preparation of pyre chloroform 
by crystgllisktion at ~69° C. he used two copper refrigerators, 
The former being 
more convenient, i it was used for the first series of experiments, 


- About 2 kgr. of commercial chloroform, were put into a glass ` 
‘test-tube, placed in the refrigerator, and surrounded by a tem- 


perature of alwout — 120°, as indicated by a sulphuric ether 
' The chloroform appeared turbid at,—40° or 
— 50°, and was filtered and. further cooled. At ~68°'5 the 


-cooling ceased, and very transparent crystals of chloroform 


appeared onthe walls of the test-tube. The chemically pure 
chloroform thus obtained was used with great success in the 
Berlin hospitals, and larger quantities had to be obtained. M. 
Pictet noticed with great surprise that chloroform, refrigerated 


-in the lerger vessel, was cooled to, —84° without a trace of 
crystallisation. 


To test for experimental errors the small 
refrigerator was exposed to the same cooling process, and the 
chloroform crystals plunged into the larger one, But the 


-crystals dissolved at once, though the same- thermometer, 


s&cessively plunged in the two.refrigerators, fell from, — 68°35 
to —81°, where n8 crystallisation was going on. Finally, the 
whole test-tube, with crystals at the walls, liquid chloroform 
in the centre, and thermometer standing at —68°'5, was im- 
The thermo- 


M. Pictet works out an 
explanation of this striking phenomena on the basis of the theory 
of radiation and his own theory of the molecular constitution 


‘of solids and liquids, which leads him.to the conclusion that 


heat oscillations corresponding to low temperatures traverse 
bad heat conductors with greater facility than they do compact 
and heavy substances such as metals. 

THE fifth report upon the activity of the German Imperial 
Physico-Technical Institute appears in the Zeitschrift fir 
Instrumentenkunde. Besides the electrical work, which chiefly 


‘dealt with resistances, the principal subjects of investigation 


were connected with thermometers, manometers, barometers, 
pyrometers, standard Hefner lamps and photometry, and the ' 
physical properties of various kinds of glass. The branch 


‘establishment at Ilmenau, in the Grand Duchy of Saxony, 


has been extended by the addition ‘of a technical school 
Among the barometers 
tested were the aneroids employed by, Dr. von Drygalski 
on his Greenland expedition.’ It appeared that low temperatures 
are capable of creating a temporary disturbance in the indications 
of these instruments. The chief optical work was connected 
with photometry. As‘regards the introduction of the Hefner 
lamp as a standard of illumination, the report points out that 


‘Germany is ahead of other countries in possessing a well- 


authenticated standard of light which answers all ctechnical 
Recently the Institute has endeavoured to con- 
struct simple and portable photometers ;for technical purposes. 
Two: such -instruments have been’ constructed and found ‘to 
The photometry of the are lamps illuminating 
£$ Unter den Linden ” at Berlin, was also taken in hand by the 
Institute... The examination of different glasses related mainly 
to their solubility i in water, which.was found to give an indica- 
„tion of various other properties, The electrolytic precipitation 
of zinc and other metals from dilute solutions was investigated 
The examina- 
tion of specimens of steel, of chronometer oils, and of coloured 


. thermometer liquids, was among the many tasks allotted to, this 


most useful and many- -sided National Physical Laboratory. 
-IN the Pitt Press Mathematical Series there is no more useful 
„volume than “ Arithmetic for Schools,” by Mr, Charles Smith. 
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` The Cambridge University Press has published & second edition, 


in two parts, of Mr. Smith’s work. Evidently the book has 
met with the reception it deserves, t œ 


THE importance of experimental work is fully rec®gnġsed in 
the agricultural department of the Glasgow and West of Scot- 
land Technical College. We have before us the teports on ex- 
periments on the manuring of hay, oats, and turnips, conducted 
in 1893 on the Home Farm of Cleghorn Estate, near Lanark, 
and on about fifty other farms scattered all over the south- 
western counties of Scotland. Prof. R. P. Wright, who 
directed the experiments, must derive satisfaction from the 
useful conclusions to which they have led. 


THE first part of Mr. J. W. Taylor’s “Monograph of tife 
Land and Fresh-water Molluscs of the British Isles,” published® 
by Messrs, Taylor Bros., Sovereign Street, Leeds, has just 
appeared, It would be difficult to speak too highly of the fine 
coloured plate which forms the frontispiece to the part? or of 
the 138 well-drawn illustrations in the text. These figures will 
be recognised by all conchologists as faithful representations of 
the species they personify. The work is readable, concise, and 
accurate, so far as it has been published, and the scientific 


naturalist, as well as the systematic student, will find it usefule 
é ° 


and interesting. 


MR. R. L. Jack, the Government Geologist of Queensland, 
has issued his report of the progress of the geological survey for 
last year, We learn from it that the most important work of 
the year was the production of a geological map of the Ch arters 
Towers gold field. The first edition of this map was issued 
early in the present year, and Mr, Jack does not claim too much 
when he says that no important centre of mining industry in 
Australia has been so thoroughly mapped. The underground 
work has now been completed, and it is expected that a second 
edition, embodying this work, will shortly be published. With 
Mr. Jack’s report we received a report, by Mr. W. H. Rands, 
og the Towalla and Marceba gold fields. 


WITHIN the past few years the number of students and 
workers in glacial geology has greatly increased. The third 
edition of Prof. James Geikie’s ‘* Great Ice Age,” just published 
by Mr. Edward Stanford, appeals therefore to a much larger 


_ class than when the previous issue appeared seventeen years 


ago. The work has been enlarged, and most of it has been 
rewritten. The mass of glacial literature that has accumulated 
during the last fifteen years or so, has rendered it possible for 


- the author to treat the glacial, and interglacial, deposits of the 


continent much more fully than in the second edition. The 
phenomena of existing glacial action in Alpine and Arctic re- 
gions, and the glaciation of Scotland, have been revised in the 
light of recent work, and several rearrangements of matter 
have been made. An important addition consists of two chapters 
on the glacial phenomena of North America, by Prof. T. C. 
Chamberlin. All glacialists will welcome this authoritative 
account of the glacial accumulations of Canada and the United 
States. It increases the value of what has always been a 
valuable treatise. 


Tue additions to the Zoological Society’s Gardens during the 
past week include a Barbary Ape (Macacus inuus), a Turtle 
Dove (Turtur communis), four Barbary Turtle Doves ( Turtur 
risorius), four Barbary Partridges (Caccabis petrosa), a Crested 
Lark (4lauda cristata) from Morocco, presented by Mr. 
Alfred J. Gosling; a Caracal (Felis caracal), from South 
Africa, presented by Mr. J. E. Matcham ; a Brown Capuchin 
(Cebus fatuellus) from Guiana, presented by Mr. T. A. 
Jenkins; a Common Buzzard (Buteo vulgaris) from Aden, 
presented by Captain R. Workman; 4 Lanner Falcon (Falco 
lanarius), captured at sea, presented by Mr. Arthur J. Elliott ; 
a Hawks-billed Turtle (Chelone imbricata) from the East 
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Indies, pepe by Captain E. F, Tyacke; two Long-nosed 
Crocodiles @rocodilus cataphractes) from West Africa, presented 


by Mr. J. Banks Elliott, three Rusa Deer (Cervus hippelaphus, 
$29) from*Mauritius, presented by Rear-Admiral Kennedy ; 
two Somili Ostriches\S¢rathio molybdophanes) from Somaliland, 
purchased ; four Blumed Ground Doves (Geophaps plumifera) 
from Australia, received in exchange. . 

e 





° OUR ASTRONOMICAL COLUMN. 


e THE SPECTRUM OF ô CEPHEI.—M. A. Belopolsky has 
taken asnumber of photographs of the spectrum of è Cephei— 
a variable of short period—and determined from them the 
velocity of ghe star in the line of sight. The results obtained 
showed a periodic variation, and M. Belopolsky used them to 
find the elements of the star’s orbit, in the mdnner described 
By Dr. “Lehmann-Filhés in the Astronomische Nachrichten, 
Ne. 3242 (see NATURE, August % p. 327). He finds that the 
eccentriciy of the orbit is 0°46; and the apparent semi-major 
axis 180,000 geographical miles (207,000 English miles), The 
period ofthe star is 5dẹ9h. The makmum velocity of ap- 
proa®h is about 2 8 staffite miles per second, and of recession 
3'2,miles per second. The system, as a whole, is therefore 
moving away from our8wn system. It is found that the light- 
minimum occurs one*day befgre the tme of periastgon passage 
given by the computed elements of the orbit. Z 


THE ROTATION oF VENUS.—For eight years M. Flam- 
marion has carri€d on gbservations of the polar caps of Venus, 
and, in the current Comptes-regdus, he discusses the bearing 
of his results upon the question of the planet’s périod of rota- 
tion. It will be remembered that Schiaparelli concluded in 1890. 
that the rotatioh and revoMtion periods of Venus were of the 
same length, viz. 225 days; but later obsegvations by Trou- 
velot and others have led many astronomers to doubt this inter- , 
pretation, and to believe that the rotation period of the planet 
is no@very different from th@ of the earth. M, Flammarion 
remarks that if it is conceded that the polar caps are really due 
to snow olgice, thajr very existence is against Schiaparelli’s view. 
As the two caps are often visible gt the same time, it appears. 
that the axiseos Venus is but slightly inclined to the orbit. 
M. Flammarion’s observations of markings on the planet are 
not sufficient to determine the speriod of rotation, but they 
pipes to indicate that it is wot far removed from twenty-four 

ours, 


THE LOWE OBSERVATORY.—A few particulars with regard: 
to the new astronomical observatory, which has lately been 
erected in Southern California by Prof. Ty S. C. Lowe, are given 
in Saturday’s Zimes. The observatogy is seven miles by rail 
north of Pasadena, and sixteen miles north-east of Los Angeles. 
Its altitude is about 3600 feet aboWe the sea,and 2000 feet above 
the hill at the base of the mountains, which are very steep at 
this point. While thee crest of the range rises high above the 
observatory and shelters it-on the n&rth, leaving, however, the 
North Star visible, the entire sguthern horizon is unobstructed, 
extending@to%he rim of a large segment of the Pacific Ocean, 
about 100 mileselistant, on the south and west. Astronomically, 
it is nearly at the intersection of the 34th parallel of north 
latitude with the 118th megidian of lomgitude west of Green- 
wich. eľhe ney observatory is well &quipped with the great 
16-inch Clark reflector and other instruments which have done 
notable work in the Wara Observatory at Rochester: under 
gre directorship of Dr. Lewis*Swift, who will now superintend 
he Lowe Obseryatory. 


THE MEAN PARALLAX oF STARS.—In the Astronomische 
Nachrichten, Noe3258, Prof. Hugo Gyldén gives the results of 
his attempts to discover a formula connecting the parallax of a 
star with its magnitude and il$ apparent Motion. *The fifty-six 
stars whidh have @ad their parailaxes determined with a satis- 
factory degree of accyracy were arranged in groups according to 
their magnitude and according to their apparent motion. 
After a lengthy series of tentative formule, the observed values 
were connected within about sen per cent. by the following | 
formula, 

P = 07-204 e 70738m Yn 
72 


n : 
where Yn = 2 — G m is the magnitude, and P the parallax 
of stars exhibiting no proper motion, For stars with 


GTS 


22 


NATURE 





+— 


proper motion a term 4! has to be added to P, fhe value 
of which tends to o"'4ĝ as the magnitude, and tH proper 
motion increases. So leng ago as 1872, Prof. Gyldén 
showed that it is justifiable to deduce the distance of group of 
stars from their apparent mean brightness in all cases where the 
probability of a certain intensity of illumi@ating pdwer is a 
function of this intensity alone, without dependieg upon position 
in space. And since the photometric law has been proved to 
be at least approximately valid in this case, jt may be concluded 
that the brightnesses of stars reduced to the same distance are the 
same, on an average, for all distances which can engr into ow 
consideration. But the most important result of tie present 
investigation is the determination of the mean parallax of first 
magnitude stars reduced to the zero of apparent motion. ° The 
value for this, which is 0”204, may be considered as identical 
with Peters’s value of o”'209, especially when it issborie in mind 
that the latter valge is not reduced to zero apparent motion. ə 





.- a. 
THE INSTITUTION OF MECHANICAL + 
ENGINEERS. e 


ON Wednesday and ‘ghursday evenings of last week, October 
24 and 25, a general meeting’eof the Institutiongof 
Mechanical Engineers was held at 25 @reat George Street; 
the President, Pr8f, Alexander B, W. Keanedy, occupying tit: 
chair. The two following papers were readeand discussed : 

“The Maftufacture of Standard*Screws for Machine-made 
Watches,” by Mr, Charles J. Hewitt, of Presc&t. 

“Drilling Machines for Cylindrical Boiler Shells,” by Mr. 
Samuel Dixon, of Manchester. ° 

Mr. Hewitt’s paper was of anenteresting nature. He is the 
works manager and chief mechanic ofthe Lancashire Watch 
Factory, an establishment recently started at Pyescot for the 
manufacture of watches on a large slale in one works, The 
factory system of wetch production has been, as is well known, 
carried to a very successful issge in the United States, where 
the Elgin and Waltham Watch Companies annually make large 
numbers of excellent time-pieces Wholly by machinery. AÙ, in 
all cases, where highly skilled hand labour, performing intricate 
operations, is superseded by mechanical’ apgliancesgthe ma- 
chines used are of a highly organised and costly nature. Inthe 
case of the minute parts required in watch-makings this feature 
is very strikingly emphasised. Perhaps some of our readers may 
remember the exquisite little thachine tools exhibited by the 
Waltham Watch Company, at the Inventions Exhibition, 
in the year 1885. These were a revelation to most English 
watchmakers, accustomed to the small factories and per- 
fectly rude appliances of the British industry, in which the 
highest skill of the operators, due to special training from 
earliest youth, compensated for the lack of ingenuity displayed 
in the construction of thg tools used. In the case of 
watches, as with so many otker mechanical productions, the 
brain capital expended in the employment of construction 
of machines bears fruitful interest ingthe shape of less 
skilled labour required in ¢heir use. The same thing may 
be observed throughout the whole range of mechanical in- 
dustry. The file, the hammer? god chistl are ¢he primi- 
tive tools of the engineer, requiring simple fgventive power 
in their inception, but great skillein their use. The planing 
machine, by which ghe same end is obtained mecha- 
nically, of producing a flat surfdte, as was got originally 
by chipping and filing, required knowledge and fii for its pro- 
duction, but a comparatively small amount of those quajities for 
‘its operation. Te same thing is teue, even to a greater extent, 
in the case of the still more modern machine tool, the milling 
machine, which is often attended by boys,® possessing no 
mechanical knowledge whatever, during its production of 
finished: forms such as would have required & highly skilled 
workman in former days. ° : n 

The beautiful machines referred to by fhe author in hjs paper, 
examples of which were shown at the me@ings, carry the 
same principle many steps farther. As @as remarked, the 
machine shown for making watch-screws may be said to stand 
in the same relation to ordinary engineers’ machine tools as 
costly gems to common building stones. 

Mr. Hewitt commenced his description by dwelling upon the 
difficulties experienced by watchmakers in old times, when 
there was no general standard for dimensions and pitch of 
screws, or form of thread. Such was necessarily the case with 
hand-work, but a machine can be depended upon to turn out 
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many thousands of*parts exactly similar, so that a screw could. 
be put into a watch made years previously. The advantage, 
naturally, ig most apparent in the case of repairs and renewals, 
Thestandard of screwsadopted by the Lancashire Watch Company 
at their Pgessot Works, is that recommended by the committee 
of the British Association, and described in the report of 1882, 
It is a V-thread ef 474 degrees, rounded top and bottom through 
z+; of the height, and the pitch is directly related to the 


diameter of the formula D = 6P, In arranging the standard 
the first business was to make master taps, which were pro- 
duced on a sma screw-cutting lathe specially designed for the 
work, and having a corrected screw, accurate within very close 
limits. Taps being thus produced, screw-dies were made to the 
exact standard. When cut the thread requires hardening, and 
this causes some amount of distortion, which is corrected by 
grimding the threads with a soft steel lap charged with diamond 
dust, the operation being performed in the same lathe that cuts 
the thread. The die used is simply a tapped hole in the centre 
of a small thin disc of steel, it being an object to have as little 
metal as fos roars the hole, so as to reduce the dis- 
tortion pfoduced by hardening. Although the die is not split, 
the pressure exerted by the die-holder is sufficient to produce a 
slight modification in the diameter of the screw, and in this way 
the alteration caused by hardening is corrected. During the 
discussion this fact was questioned, but Mr, Hewitt says that 
the statement is absolutely correct. The machine itself is of 
amintricate design, as may be imagined when it is stated that 
perfect screws are turned out automatically from the plain rod 
or wire. There are four hollow spindles through which this 
wire is fed forward to the operating tools, which are four in 
number, and are carried ona revolving turret. There is also 
a further tool for making the slit in the screw-head for the 
turn-screw. It would be useless to attempt to describe the 
mechanism of this very ingenious lathe without the aid of 
elaborate drawings. Indeed, during the discussion several 
engineers, well skilled in mechanical appliances, confessed 
themselves unable to follow the train of mechanism, even with 
the aid of working drawings displayed on the walls of the 
theatre. It is enough to say that the machine will go on 
without any attention so long as the wire to form the screw 
lasts, when it stops of itself. 

A short discussion followed the reading of the paper, but no 
fresh points were raised ; the speakers, for the most part, con-, 
tenting themselves with complimenting the author on the 
ingenuity of his design. 

On the second evening of the meeting, Mr. Dixon’s paper, on 
drilling machines for boiler shells, was read and discussed. The 
introduction of steel as a material for steam-boiler construction 
opened up anew era in that branch of industry, When iron 
piates only were used, a first-class boiler-shop possessed, as the 
chief part of its plant, simply a punching machine and a pair 
of rolls for bending the plates ; the rest was done by handwork, 
and that of a highly skilled nature. Now that machinery has 
superseded the handicraftsman, rivetting is done by most costly - 
and beautifully designed hydraulic apparatus, necessitating in 
its invention a knowledge of applied science of a high order. 
Flanging of the immense boiler-plates of the present day is also 
effected by heavy hydraulic presses. The roils now used for 
bending plates have to be designed on true mechanical principles, 
whilst great advance has been made in drilling machinery, Thus 
both in the enormous boilers of our large steamships and in the 
diminutive mechanism of watches, we see the skilled handi- 
craftsman being displaced by automatic machinery. It was 
soon found impossible to make steel boilers with the same plant 
that was used for the old type of iron boilers; the 
difference in the physical properties of the material 
alone demanded a change in treatment. The softer and less 
homogeneous iron enabled the rivet-holes to be punched, but it 
was found that this work done upon steel plates caused a 
deterioration of the metal; drilling, therefore, had to be sub- 
stituted for punching, Iron plates were punched in the flat; 
but ıt was found that with steel when the holes were made in 
that way, they often would not go together accurately so as to . 
take the rivets to the greatest advantage, the result being a weak 
joint. This did not matter so much when steam pressures were 
low, but with the greater demands made by the marine 
engineer in producing motive power economically, higher 
pressures had to be used, and there was no margin for loss in 
the line of rivetting., It therefore became customary to bend 
the plates and put them into shape to form the shell of the 
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boiler before making the holes, which werethen drilled in posi- 
tion, and were necessarily true. This procedure involved the 
use of special drilling machines, whilst economy demanded that 
several drills should work at once in one machine%o as to save 
time and be under the care of only one attendant. ~The chief 
object of Mr. Dixon’s paper was to describe the mot recent of 
these machines. The drill spindles are caigied on supports 
which bring them to the work, and are adjustable to the varying 
pitches and angles required. There is a cross-slide which can 
be raised or lowered for carrying the drills for the circular seams, 
and this is adjustable so as to suit the varying threads required. 
There are five drills for this purpose, whilst six more are arranged 
upon a vertical column upon the opposite side of the boile® 
shell for operating upon the butt seams. One of the chief 
difficulties in drilling holes in a built-up shell is the flexibility of 
the work, which causes it to give way and buckle whep the 
pressure of the drills is brought upon it. So great has been 
this drawback that it has been found more advisable in man 
cases to use only one drill at a time, although there may 
have been four spindles on the machineg Mr. Dixon has 
overcome this objection in an ingenious manner by an 
internal support which gives great rigidity to the shell, and 
enables the larger number of drills to be brought into play at 
once without their accumulated pressure causing deflection. 
During the discussion an interesting point arose in connection 
with this feature. It was said that twist drills which, when 
properly ground, gave very clean holes and great accuracy of 
work, could not be used on boiler shells, es they so frequently 
broke in work. The author said this was perfectly true in 
ordinary cases, but it was due to the springing of the shell 
referred to. The statement is corrcborated by the fact that 
twist drills can be advantageously employed on work firmly 
held on the drilling machine-table, whereas the older form of 
flat drill would have to be used where rigidity could not be 
obtained, 





A NEW METHOD OF PREPARING PHOS- 
PHORETTED HYDROGEN. 

A NEW and extremely simple mode of preparing phos- 
phoretted hydrogen is described hy Prof. Retgers in the 
current Zeitschrift fiir Anorganische Chemie. After reviewing 
the usual mode of preparing the gas for demonstration purposes, 
by heating yellow phosphorus in an aqueous solution of potassium 
hydrate, and the other more rarely employed methods of pre- 
paration—such as by the interaction of calcium phosphide and 
hydrochloric acid, copper phosphide and potassium cyanide, 
and phosphonium iodide and water—the question of the direct 
combination of hydrogen and phosphorus is discussed. It 
appears that the currently accepted idea that ordinary molecular 
hydrogen does not combine with phosphorus is founded upon 
‘some old experiments of the French chemists Fourcroy and 
Vauquelin, who -state that when phosphorus is melted in 
hydrogen gas, vapour of phosphorus becomes diffused in the 
hydrogen, and confers upon it the power of ignition in contact 
with oxygen without any combination between the phosphorus 
and hydrogen occurring. In view of the great readiness which, 
as Prof. Retgers has recently shown, warm hydrogen exhibits 
to unite with free arsenic, it was considered possible that the 
reason for the non-combination of hydrogen and melted phos- 
phorus might be found in the low melting-point (44°) of the 
latter. Experiments were therefore made with red phosphorus, 
which, of course, is capable of being raised to a much higher 
temperature, When dry hydrogen is led through a glass tube 
‘containing red phosphorus, and afterwards through a wash® 
bottle containing water, practically pure hydrogen is found to 
escape.. Immediately, however, a gas flame is brought under 
the part of the tube containing the phosphorus, combination 
‘occurs, and the gas issuing from the wash-bottle at once inflames 
inthe air. The non-spontaneously inflammable gaseous hydride 
of phosphorus is also therefore accompanied by a smaller 
‘quantity of the spontaneously inflammable liquid hydride, and 
a sufficient quantity of the latter for demonstration may be 
isolated by leading the vapours through a U-tube immersed in 
a freezing mixture. Moreover, the solid hydride is likewise 
produced asa yellow deposit near the heated portion of the 
tube. Upon removing the flame from beneath the tube, the 
‘bubbles of escaping gas cease to take fire as they emerge into 
the air, and are found to consist of almost pure hydrogen. The 
production of phosphoretted hydrogen is consequently entirely 
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dependfiit upon the elevation of the temperature considerably 
above te melting point of ordinary yellow phosphorus, The 
new mode of preparation is recomgn€nded by Prof. Retgers as 
being more convenient and elegant than the old-established 
method of boiling phosphorus in caustic potash, as forming an 
excellene example of the direct combination of two elements, 
and as furnishing ample demonstration of all three hydrides of 


phosphorus, the gaseous, liquid, and solid. 
es 


e UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


OXFORD. —The Rolleston Memorial Prize has been awarded 
to M. S. Pembrey, of Christ Church, and E, S, Goodrich, of 
Merton College, the papers sent in by these two candidates 
having been gudged to be equal, Mr. Pembrey was placed in 
tlee first class in the Honour School of Natuyal Science in 1889, 
and gs demonstrator in the Physiological Department. Mr. 
Goodrich is still an undergraduate, and is assistant to the 
Linacre Professor. At a meetimg of the Junior Scientific Club, 
held & Friday, October 26, Mr. W. J. Waterhouse, of Christ 
Church, exhibited some telephone gables, and Mr. W. P. 
Rycraft exhibited sopie Natterjack toads. Papers were read 
by Mr, W. Garstang of Lincoln College, on some modifications 
eof the Tunicate pgarynx induced by the®violent ejection of 
water, and by Mẹ C. T. BMnsharg, of Queen’s College, on the 
genesis of the elements, e . 

Sir Henry W. Acland, K.C.B., has announced his resigna- 
tion of the Regius Professor of Medicine, the resignation to 
take effect at the end of the present year. Sir Henry is now 
in his eightieth year, and ehas long been a leading figure in 
scientific and medical enatters in the University. His resigna- 
tion will sgver the link of many old associations. He has 
consistently and bravel¥ supported the cause of science in 
Oxford, and that, too, at a time when gcientific studies were 
regarded in anything but a sayourable light by the rest of the 
University. It was largely due to his influence and energy that 
tH& University Museum Was built, and he has never failed to 
support any movements for its further extension and for the 
improwemen’s gf tite teaching which is carried on there. One 
of his late® efforts secured theebuilding of the new Department 
of Huma Anatomy, and he has had the satisfaction of seeing 
the medical school for which he worked so hard rise from 
almost nothingness into corfsiderable dimensions, with every 
prospect of steady and Ifealthy increase. He will carry with 
him on his retirement the affection and good wishes of all 
sections of the University. 

r 


SCIENTIFIC S#RIALS 
In the Nuovo Giornale Botanic? Italiano for October, Sigg. 
G. Del Guercio and E. Barom describe the disease of Italian 
vines caused by a Schizomycete, and known as gommosi bacillars 
or selivure.—Sig. gC. Massalonga describes a large number of 
abnormal growths in different plants.—All the other papers 
concern the local Italian floga. i N 


IN “hd Jougnal of Botany for Aħgust, September, and 
October, Mi@ F. J. Hanbury adds seven more to the inter- 
minable list of new speci® of Hzeracium,.—Rev. E, S. Marshall 
describes and figures an apparently p@w species of Cochlearia, 
C. micacea, Grom Ben Lawers.—Messrs. J. G. and E. G. Baker 
discuss the botany of an interesting corner of Westmoreland, 
Hightup Nick.—The Ericaceæ and the Agclepiadez of South 
Africa are treated of, respectively, by Mr. H. Bolus and Mr. R. 
Schlechter.—;Students of the local distribution of plants in 
Great Britain will find other papers to interest them. i 








Symons s Monthly Meteorological Magazine, October.—Pro- 
tection fram lightning, bygA. McAdie. This is a summary of 
one of the Circulafs of Information issued “by the Weather 
Bureau, Wasifington. In addition to a number of rules for 
erecting lightning rods, the pamphlet contains statistical tables 
of injury to life and property by lightning in the United States. 
Full recognition is given by the author of the Report of the 
Lightning Rod Conference ptblished in 1882, and of the experi- 
ments made by Prof. Oliver Lodge.-~The recent drought in the 
Midlands, by the Rev. G. T. Ryves. During 26 days ending 
September 21, only 0°06 inch of rain fell at Tean Vicarage, 
Mr. Symons shows that at Barkby, Leicestershire, I‘ro inch of 
rain fell. The same record shows that the first nine months of 
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1894 have been dry, but not nearly so dry as in some prvious 
years.—Enormous hailstones, by G. J. Symons. Thiğ con- 
tains somé cuttings from vatigus papers of a severe thinder- 
storm which occurred over a large part of the contigent on 
August 26 and 27 last, At.Beaucourt hailstones are said to 
have been picked up weighing nearly two poends ; a®many 
places they weighed seven ounces and upwards, ang many birds 
and some sheep were. killed.-®%Climatological table for the 
British Empire for thé year 1893, by G. J., Symons. The 
table contains data referring to temperature, rainfall, &c., at 
eighteen places. The highest temperature in the shade yas 108° 
at Adelaide, on February 2, and the lowest — 48° at Wi ipeg. 
on February 1. Thehighest temperature in the sun was 171 
at Trinidad, which also had the greatest rainfall,. viz. 925 
-inches ; the least fall was in London, 19°8 inches. 








e 
SOCIETIES AND ACADEMIES. bd 
PARIS ” š 


_Academy of Sciences, October 22,—M, Lewy in, the 
chair.—Experimental verifications of the theory of weirs, with 
liquid sheets submerged below or adhereftg ‘relative to the 
delivery and the corgraction in the lower Bart of the liquid 
sheet, by M. J. Boussinesqg.—M. A, Sjllat ‘aims priority in 
regard to processes of disinfection by formaldehyde.—On the 
rotation poles of Venus, by M. C. Flammariondsee p. 21). 
Variations of the level of water in a basin communicating with a 
tidal port, by M, A. de Saint-Germain. A mathematical paper. 
—Force acting at the surface of separation of two dielectrics, by 
M. H. Pellat. Inthe general case, the force is normal to the 
surface of separation and in the sense that the specific inductive 
capacity diminishes. Its value per unitef surface is given by 


the formula 
f= Ki? cos 2a, Kt COS Zag 
. 8r 8 


w 


. ® È . ° 
a, and a, being the angles between the normal and the direction 


of the field, ¢, and @, the intensities of the field, on either side 
of the surface of separation.—Experimental reseatcheg of the 
freezing-point with different mixtufes of alcohol and water, by 
M. Raoul Pictet. A tablg of the temperatures of crystallisa- 
tion of definite mixtures is given, and the results are plotted in 
curves discussed in the paper.—A ctady, of the combinations of 
hydrogen fluoride with water, by M. R. Metzner. The author 
has succeeded in obtaining only one hydrate possessing definite 
properties, It has the composition HF: H,O and contains 52°3 
per. cent of HF, The crystals. of tltis composition melt at 
— 35°C. ; they fume in thg air, ang have a specific gravity 
greater than 1'15. They are yery soluble in the cold concen- 
trated acid.—Researches on thee mercuric sulphates, by M. 
Raoul Varet., The thermal data fòr the normal sulphate and 
for the basic salt HgSO,. 2HgO are given in detail. Where- 
as sulphuric acid completely displaces HC from its com- 
bination with potassium liberatthg -i 25°4 Cal., hydrocyanic 
acid, even in dilute solution, replaceagsulphuric acid in HgSO, 
with disengagement of -° 23'5 Cal. @Similarly kydrochl@ric 
acid displaces sulphuric acid in HgSO,,— Antimony*vermilion 
is not an oxysulphide, by M. H. Baulftgny. Analysis of the 
colouring matter, of antimowy vermilion,eprecipitated by sodium 
thiosulphate, shows that it is simply a form of Sb.S,.-@-Bismuth 
nitrosalicylates, by M. H. Causse.—Salivary glands of the 
Apine (Apis mellificg å and 9), by M? Bordas. On an %an- 
described caterpillar ravaging the leavés and fruits of the fig- 
tree, in the arrondissement of Puget-Théniers, by M. Decaux. 
:—On the mechanism of vegetable respiration, by M. L. 
Maquenne. The author shows that the ratio of CQ, produced 
to O absorbed is sensibly altered by momentarily subjecting 
leaves to a vacuum and te respiratigh is gt the safle time 

- rendered moreactive. The conclusioi is given : The respiration 
¿Of plants appears to be the result of the slow combustion of 
a very oxidisable principle, which the living cell constantly 
secretes, shaded from the light, and which may accumulate when 
there is insufficient oxygen in the surrounding atmosphere. — 
The station of Schweizersbild, by M. Niiesch.—Three geo- 
logical sections in French Congo, by M. Maurice Barrat.— 
Late geological researches in the Altai, by M. Vénukoff.— 
Rotation movements observed in an aerostatic ascension, by M. 
Vénukoff. 


NO. 1305, VOL. 51] 


NATURE 


m 
J 


[NOVEMBER 1, 1894 





s. 
DIARY OF SOCIETIES. 
LONDON. 
© $È THURSDAY, NOVEMBER t. 
Lynean Socrgry, gt 8.—Contributions to the Knowledge. of Monocotyle» 


donous Sapr@bhytes: Percy Groom.—On an Error in the Descriptions of 

the Effect of a Centrifugal Force upon Growth: Rev. G. Henslow.—On 

Mediterranean and New Zealand Retepora, and a Fenestrate Bryozoan: 

A. W. Waters. y a 

CHEMICAL SOCIETY, at 8.—The Electromotive Force of Alloys in a Voltaic 
Cell: A. P. Laurie.—The Action of Nitric Oxide on Sodium Ethylate: 
G. W. Macdonald and Orme Masson.—On Ethylic Butanetetracarboxy!- 

@ ate: Dr. B. Lean. g 

MONDAY, NOVEMBER 5. 

§oerery or CHEMICAL Inpustry (Burlington House), at 8 —The Com- 
position and Constitution of certain Alloys, by the late Dr. C. R. Alder - 
Wright, F.R.S.: Mr. Watson Smith.-Note on Oxidised Linseed Oil: 
Mr. W. F. Reid. 

ARISTOTELIAN SOCIETY (22 Albemarle Street), at 8.—An Essential Dis- 
tinctioh in Theories of Experience: Mr. Bernard Bosanquet. 

° TUESDAY, NOVEMBER 6. 
Zo®LOGICAL SOCIETY, at 8.30.—Descriptions of New Species of CEdio- 
enychis and Allied Genera of Coleoptera: Mr. Martin Jacoby.—On the 
Hyoid Arch of Cerato@is : Mr. W. G. Ridewood.—-Third Report on Addi- 
tions t® the Itrachian Collection in the Natural History Museum: Mr. 
G. A. Boulenger, F.R.S. 
ROYAL VICTORIA HarL, at 8.—The Electric Spark: Prof. A. W, Rücker, 


WEDNESDAY, NOVEMBER 7. 


GEOLOGICAL SOCIETY, at 8.— Notes on some Recent Sections in the Mal- 
vern Hills: Prof. A. H. Green, F.R.S.—-The Denbighshire Series of 
South Denbighshire: Mr. Philip Lake.—~On some Points in the Geology 
of th® Harlech Area: Rev. J. F. Blake. 

ENTOMOLOGICAL Society&11 Chandos Street, Cavendish Square), at 8. 

THURSDAY, NOVEMBER 8, 

Matyematicat SOCIETY, at ’8.—Mathematics, President’s Address: A 
Generalised Form of the Hypergeometric Series, and the Differential 
Equation which is satisfied by the Series: F fackson.—Third (and 
concluding) Memoir on certain Infinite Products: Prof. L. J. Rogers.— 
On the Kinematics of Non-Euclidean Space : Prof. W. Burnside, F.R.S. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Notes on Electric Tram- 

. ways fin the United States and Canada (Supplementary Paper): H. D. 
Witlkinson.—Electric Traction, with Special Reference to, the Installation 
of Elevated Conductors: R. W. Blackwell and Philip Dawson. 

` FRIDAY, NOVEMBER 9. 

Puysicat SOCIETY, at 5.—The Photographic Action of Stationary Light 
Waves: J. Larmor, ¥.R.S.—On Vapour Pressure: Prof. S. Young, 
F.R.S.—On the Luminescence of Glass: John Burke. 


ROYAL ÅSTRONOMICAL SOCIETY, at 8 


” SATURDAY, NOVEMBER 10. 
RovaL Botanic SOCIETY, at 3.45. i 
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ANCIENT METEOROLOG YX. 


Thecphrastus of Eresus, on Winds and on Weather 
Signs. Translated, with an Introduction, and an 
Appendix, by Jas. G. Wood, M.A., LL.B.eF.G.S., and 
edited by G, J. Symons, F.R.S. (London: Stanford, 
1894.) 

HIS book owes its appearance in an English dress 

to the action of Mr. G. J. Symons, who believ@d 

its contents to be of such value and interest, that hé 
offered to defray the expenses of publication provided 
a competent authority would prepare a franslagion wf 
this neglected author. An able and willing translator 
was found in Mr. J. G. Wood, sometime Fellow of 
Emmanuel College, Cambridge, and we are thus put in 
easy possession of the thoughts and the science of 
Theophrastus, or it may be the wisdom of Aristotl¢ 
filtered through the mind of his favourite®pupil. It need 
scarcely be said that the book possesses a greater in- 
terest for the archzeologist than for the pupil of modern 
science, whose habit of thought is so different from that 
of the old Greek author, that he will have a difficulty in 
attempting to follow him. 

A main object that Mr. Symons had in his generous 
proposal was to offer the means for the study of the 
gradual growth of our knowledge of meteorology, as 
exhibited in the literature of past ages. He has, there- 
fore, begun at the fountain-head, or as near as was pos- 
sible or desirable. Mr. Wood seems to have been 
animated by a somewhat similar ambition. He is afraid 
that in the study of meteorology, as at present existing, 
the student may be tempted to forget “ the far-off and 

Small but necessary beginnings which have conduced to 

such an end.” In this sentence there are several words 

to which one might, if in a captious mood, take 
exception. For instance, can meteorology, in any 
sense, be said to have its beginning in the school 
of Aristotle or Theophrastus? Certainly not in the same 
sense in which astronomy could be said to have its 
rise in the work of Hipparchus or Ptolemy, for whatever 
errors may have vitiated their reasoning and impaired 
their results, they were in an advanced position com- 

“pared with those who taught or who studied meteorology 

before they had an adequate conception of the existence 

of an atmosphere. Again, is it necessary that science 
should have its origin in error? Hasty generalisations, 
imperfect judgment from insufficient facts, one must ex- 

‘pect, but there will always be a central thought which 

successive students will develop and render fruitful, and 

in Theophrastus this germ seems to be absolutely want- 
ing. Itis rare,if not impossible, to find any paragraph 
which is scientifically correct, or in which any train of 
reasoning is sound, so that we fail to see how the efforts 
of Theophrastus and his predecessor have in any way 
conduced to the position, imperfect as it is, in which 
meteorology now stands. Mr. Symons has told us that 
he hoped to capture some new thought from the study of 
this author. We venture to say he has been disappointed, 
for whatever interest the book may have for the curious 
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and the 
scientific. š . 
We havg in this little, book two treatises, or (as Mr. 
Wood says we should now call them) “papers,” of 
Therophrastus, dne on “The Winds,” the other on 
“ Weather Signs.” Both are marked by traces of haste 
in their original cgmpilation, and assume a better ac- 
quaintance with the writings of Aristotle than most ` 
people atf@the present day possess. But even with 
tiis knowledge, the author is difficult enough to follow ; 
accordingly Mr. Wood in his introduction has endeavoured 
to give the English reader a notion of Aristotle’s views 
on Wind. Thfs it will be admitted is no easy task, within 
éhe smąll limits permitted to the translator ; and if the 
explanation is not everywhere so clear nor so full as 
could be wished, the fault fe? not with Mr. Wood, but 
in the intricacy of the subject, and in the difficulty the 
reager finds in endegvouring to foflow the subtleties of 
Aristotle, and of a@commodating medern thought and 
e $ . e ,. : 
knowledge to the aflient methods of expression. Itisa 
treat, after wandering threugh thé mazes of ¢ dry subli- 
mation” and ™ moist sublimation,” to come to Mr. 
Wood’s summing up of the whole matter, in which he 
endeavours to conéentrate_his intimate knowledge of 
this subject, as it presented itself to the Greek mind, 
“The winds?—and Mr, Wood draws a necessary and 
picturesque distinction between vo}, dvepos, and 
mvetua—< are separate ang distinct “entities, flowing 
in’ definite courses, and not mere movements of 
the Same air hither and “hither; that to produce wind 
matter has to be, formed, and the more matter the 
greater the avind : and this matter is derived from the 
earth, and i$ Gistinct from vapour.” | 
With these misconceptigns influencing the Greek 
mind, and giving rise ta infinite confusion, it would be 
tedious to point out all the errors into which Theophrastus 
fell. He was apparently not the kindof man to substitute 
patient and exact observation for the assertion and teach- 
ing of authority, or we might hav@ had to hail him as 
the founder of exact meteorplégy. One example will 
suffice to illustrate his succes$ as an original investigator. 
We select the subject of annual or periodic winds 
(érjota), which Mr. Wood renders not very happily 
by “monsoons.” | The origin of these winds our author 
teache$ uł is to be traced in the melting of the snow, 
As the sun Breaks up the frost, it sets the,air in motion, 
giving rise to the “ monsoons,” and inasmuch as the 
thawedoes got proceed with peffect regularity, so the 
wind varies in constancy. At night, when the action of 
the sun is less powerfuleand the thaw dwes not proceed, | 
the wind ceases to blow, but under exceptional circum- 
stances the “thaw may be so rapid that the wind is 
perceived at aight. Did none of his pupils seek to 
verify these statements %® è . : 
Theeattempgs at weather*forecasting are naturally not 
more happy thgn those dealing with meteorological 
science, as now generally understood, but possibly quite 
as accurate as many of the predictions quoted in our 
days, having for their object the determination of. the 
weather for a considerable period in advance. Certainly 
they rest on a foundation quite as sound, and doubtless 
assume an equal ignorance inthe public, that circulate 
them from mouth to mouth, or it may be from newspaper 
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to newspaper. “Whatever,” says Theophraptus, “ be 
the condition of the°ar at the setting of the Pleiades, 
such it continues for the most part, until theewinter sol- 
stice.” This would cover practically njne mogths of the 
year, if by the setting of the Pleiades is meant the setting 
with the sun. The moén, too, is either the cause of a 
change or the prognostication of it.  Thechange takes 
place for the most part on the fourth day, and if not then 
on the first quarter, and if not then at the full.” A 
weather prophet of to-day would be discredited, if fe 
hedged in this way. A clear crisp statement is now 
necessary to secure credence, and attach disciples to the 
school of the modern weather prophet. As one terns 
over the pages that give the signs of fair or foul weather 
signs all more or.less pygrije, one is reminded of the 
saying that Plato has preserved for us, “EARqves det 
matdés core. e i ° 

We can have no hesitation m asserting that®the 
appendix is thẹ môst valuable part of the book. Herejn, 
Mr. Wood has given an, exceflent accaunt of the gradual 
changes introduced in the nonfenclature and in the sub- 
division of the winds from th time of Homer and Hesiod, 
through the Middle Ages, down tg the® present time. 
Such an account is not’ ondy of great assistance to the 
correct’ apprehension of old autlfors, but gives a great 
deal of information on the introguction of fresh terms in 
the description: of the winds. Mr. Wood seems dis- 
tressed as to the’ exact leealisation of a wind that is 
defined by reference to the azignuth of the sun, at wsing 
or setting at the summer and winter solstice. Of course 
- the azimuth varies with the „latitude gf theeplace of 
observation, but Aristotle,¢writing for Greeks, described 
positions as they were seen in Greece. 
as well have taken into acceunt the effect of refraction at 
the horizon, or the alteratioff in the obliquity of the 
ecliptic. In these days, we rarely attempt to determine 
the direction of the wind within 20°, and it is scarcely 
likely that greater accuracy was attempted in Greece. 
But whether Aristoffe gpoke of the equator or Athens, 
the whole difference is onby about 6°, so that the question 
‘of accuracy hardly enters. We congratulate Mr. Wood 
upon the amount of well-digested information he has. 





been able to give in this thapter. W. E. P. 
ies ° e 2° 
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‘TWO BOOKS ON AMERICAN ANTIQUITIES. 
Travels amongst American Yndians, ikeir Agicient' 
Eartliworks and Temples ; including a Journey ini 
Guatemala, Mexico, and Yycatan, and a visti to the! 
. Ruins of Patinamit, Utatlan, Palengue, and Uxmal. 
By Vice-Admiral Lindesay Brine. (London : Sampson! 
Low, 1894.) 55% ; 
Journal of the Acagemy of Netural Sciences of Phila- 
delphia. Second series, vl. x. part I. »(Philaéelphia : 
Academy of Natural Sciences, 1894.) 
A PRAE BRINE’S pleasantly written book is the 
record of a journey „made through the United 
States, Guatemala, and Yucatan in the years 1869-70. 
It is to be regretted that his notes were not published at 
-once on his return home, as in those days Guatemala 
and Yucatan were still almost unknown lands, and since 
that date half a dozen books—few of them, it must be 
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admitted, of great value—have made the country more 
familiar go us. 

The particular object of Admiral Brine’s journey was 
the exmfnation of the earthworks and temples of the 
American Indians, and thefirst portion of .the book is 
devoted to the red man and his works. Several months 
were occupied in examining the mounds and earthworks. 
in Ohio. , 

On the difficult question of age, the author favours - 
the view that the circular and octagon enclosures are of 
comparatively late date. 


e“ But the figure which would have been absolutely 
impracticable to construct without proper surveying 
appliances for making accurate measurements, and fixing 
the true angles, is that of the octagon. Even under the 
mpst fgvourable circumstances, with the help of suitable 
instruments, it would have: required much skill and 
calculation to trace a true octagon, whose embankments 
contained within them an area exceeding forty acres. 
It is difficult to suppose that an accurately designed 
work of this shape and magnitude could have been 
flanned by Indians, or that the construction of a figure 
so essentially $cientific and unusual, could have been 
originated by them. It is therefore possible to conclude 
that the geometrical earthworks in Ohio may have been 
raised by native tribes, acting under the direction 
of European surveyors, or men who had received a 
mathematical education.” 


Concerning the Indian tribes who actually did the 
work of raising the embankments, the author adds in a 
note that— 


“ Nothing has been found amongst the ornaments or 
weapons that were placed in their burial mounds, which 
supports the hypothesis that they were different in race 
or intelligence from the tribes that surround them.” 


From San Francisco, Admiral Brine sailed down the _ 
Pacific Coast to. Guatemala. Hetells a story of Carrera, 
that remarkable Indian of pure blood, who was for so 
long the President of the Republic, and of whom mention 
is often made in “ Stephens’ Incidents of Travel in 
Central America.” f 


“ Colonel Garcia told us that Carrera always had on 
his writing-table a toy representing Louis Philippe with 
his hat in his hand. This toy had a rounded base, and 
was so weighted that, when it was touched, it rolled 
backwards and forwards, and would thus represent Louis} 
Philippe constantly bowing, hat in hand. Carrera when 
engaged in official work would frequently make the toy 
move, and then would say to those who stood near him, 
‘It seems in that way, by too much bowing, that Louis 
Philippe lost his throne. I shall take care that I do no 
make the same mistake.’ ” 


A journey in Guatemala in 1870 was by no means as 
free from risk as it is at the present day, “ pronuncia- 
mientos” and Indian risings were not of uncommon 
occurrence, and Admiral Brine was fortunate in escaping 
any serious danger ; but he, no doubt, principally owed his 
immunity from trouble to tact and good temper in his 
dealings with the Indians. He was usually indebted to 
the “padres” for hospitality on the road, and learnt ` 
from the priests themselves how independent the Indians 
had become in matters of religion. 

“*The Indians come and go as they please,’ said 
Father Hernandez, ‘light their own candles, hold their 


own services before the altar, and frequently take one 
of the saints out of the church, and carry it away to 


NOVEMBER 8, 1894] 





usical ceremonies before it, and then the saint will be 

rought back to its proper altar’—and agaih, ‘ they 
come from afar to make offerings of blossoms aad eaves, 
light candles before the altars of those saints they wish 
to honour, and then silently return to their haits.’” 


Is hut, where for several days they will perform 


There can be little doubt that in pre-Christian times 
they were accustomed to an elaborate ritual, and it was 
partly for this reason that they took so readily to the 
ceremonies of the Roman Church, but they never quite 
abandoned their old beliefs. The twenty-four years that 
have elapsed since Admiral Brine’s journey have not made 
much difference in this respect; and little rough altars 
may any day be found on the tops of abandoned templè 
mounds with the scent of incense still hanging about 
them. l ° f 

Admiral Brine camped for a few days in the "ruined 
temples at Palenque, and then travelled northwards to 
Yucatan and visited the ruins of Uxmal. The last two 
chapters give an interesting summary of the author’s 
notes and the conclusions to which he has come, With 
these conclusions it is not always possibfe to agree ; but 
that is not much to be wondered at, when dealing with a 
subject which is so closely enveloped in mystery as the 
civilisation and migrations of the races of America. 

Happily we can feel assured that a distinct advance 
in our knowledge of the subject is being made, and that 
there is a fair prospect that, within the next few years, 
some at least of the mystery will be rolled away. 

A good example of the very careful work which is being 
done by numerous scientific societies in America, in 
collecting and examining prehistoric remains, can be 
seen in Mr. Clarence B. Moore’s account of his excava- 
tions inthe sand mounds of the St. John’s River in 
Florida, and Mr. W. H. Holmes’s notes on the pottery 
from these mounds, which was submitted to him for 
examination, both published in the Journal of the 
Philadelphia Academy of Sciences. 

The sand burial mounds occur frequently in the 
neighbourhood of large shell deposits. They’are usually 
stratified, the layers consisting of different coloured sand, 
with sometimes a slight admixture of shell, and the human 
bones and other objects are most frequently found in a 
layer of sand of a pinkish colour, due to the presence of 

` powdered hematite. 

It is not unusual to find in Indian burial mounds 
pottery which has been purposely broken before burial, 
as though in observance of some ceremonial rite, but 
in these sand mounds Mr. Moore found mortuary pottery 
in which the breakage or perforation had been made 
before the pottery was fired. 

With some of the surface and intrusive burials were 
associated iron and brass objects, showing them to have 
been post-Columbian; but nothing indicating contact 
with Europeans was found associated with the deeper 
interments, and many of the mounds were entirely free 
from evidence of contact with white men. 

At Thursby Mound a number of very curious rough 
pottery figures were found, representing squirrels, 
turkeys, fish, turtles, &c., as well as some vegetal forms, 
which are extremely rare in the normal art of the United 
States. The illustrations which accompany these notes 
are numerous and excellent. 
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As we if: that Mr. W. H. Holmes, whose admirable- 
work is So well known, is leaving the Bureau of 
Ethnology gt Washington, in order to take charge of the- 
new and liberally endowed museum at Chicago, which 
is the outcome of the great World’s Fair, we may look for- 
steady and increasing contributiens to our knowledge of 
the Indian races ang their arts, which wif] not be limited: 
to che result of investigations in the territory of theUnited 
States, buAvill include the whole American continent, 

s “The; Peabody Institute of Massachusetts (principally: 
owing to the liberal support afforded it by Mr. C. 
Bowditch, of, Boston) has been able to set a godd. 
exagiple in commencing systematic work on the central 
civilisagions, by the investjgations now béing carried on 
@ the ruins of Copan, the site of which has been 
acquired on lease from thé overnment of Honduras. 
for a period of ten years. . The Peabody Museum at 
Cambridge, with its ne collections of pottery, original 
sculpture and casts@is fast becoming a centre for the: 
study of American Shtiqyitées. AY 
‘ : 
e É e 
e 


WATTS *DICTIONARY OF CHEMISTRY. 

Watts Dictionary of Chemistry. Revised and entirely- 

re-written. By MM. Pattison Muir, M.A., and H. 

Forster Morley, M.á., D.Sc. Assisted by eminent 

contributors. Vol. IV.. With Addenga. 8vo. Pp. 922.. 

(London and New Yorka Longmans, Green, and 

Ce., 1894.) e 
Be completion of the grand work before us renders 

it pogsidk to forne a fair estimate of its features. 

and its general character. No candid reader can fail to 
appreciate the industry displayed *by the editors and 
contributors, in bringing tégether and sifting out the- 
vast mass of existing matter, in a science which is 
experiencing so rapid a growth. Perhaps a greater: 
difficulty has been encowyntered in .compressing within 
reasonable limits the facts, whichgmust claim insertion.. 
This end has been reached byea style laudably laconic, 
but at the same time freeefrom obscurity, and by an. 
ingenious system of abbreviations, the editors—or we 
might better say fhe authors, gince the entire work has 
been re-written—have confined themselves to the pure- 
science, leaving “its thgi8and and,one applications in, 
manufacture@, metallurgy, and agriculture, to be dealt. 
with in the “ Dictionar of Applied Chemistry,” issued. 
by the same, publisher$. Without this limitation, the 
cost of producing the work would have been simply 
prohibftive. en é oe 

Many of the articles included in this volume are, in. 
their value nd extent, almost worthy to rank as inde- 
pendent works. As instances we may mention the: 
section on, the Proteids; that on the Ptomaines—which. 
might have been a*little more extéhsive—the article on 
Phosphorus ; and, above all, that on the Physical Methods 
used in Chemistry. This article, which extends ‘to 100- 
pages, treats separately of methods based on capillarity,. 
of crystallographic methods, of dialysis and diffusion, of 
dynamical methods, of electrical methods, of procedures 
based on the freezing-points of solutions, of optical 
methods, of methods based on osmotic pressure, of 
photographic methods, of methods turning on the spesific., 
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heats of solids, of thermal methods, of those§fbased on 
the vapour-pressures eof solutions, of the viscosity of 
liquids, and of methods based on volume-chaages. ` 

The chapter on electrical methods isgsupplied by Prof. 
Dr. Ostwald, of the University of Leipzig. The author 
gives an account of the ‘tise of electro-chemistry and of 
its development by Berzelius and Hésinger, and of its 
‘dominance down to 1840. It is remarked that, after pis 


first investigations, Berzelius did not undertake any ex, 


perimental work on the action of electricity upon chgmidal 
compounds, After 1840 this theory was found incapable 
of explaining facts which were being brought te light in 
the region of, organic chemistry, whilst its physical 


foundations were shaken by tle researches of Faraday.* 


More recently, Hittorf, Aghgnius, Helmholtz and others 
have founded a new electro-chemical theory. Mention 
is made of the dis@ission—not yet decided—as to the 
origin of the current in the pile. fre conception of #ons 
as the material conveyance of the cugent has been gradu- 
ally introduced since thg resarehes of Clausius, and is 
taken into atcount in our views ôf decompgsition. Not less 
interesting is the account of Optical methods. The first 
part, from the pen of Mr. G. Gladstone, discfisses refraction 
and dispersion ; the seconds on spectroscopic methods, 
is contributed by Prof. W. N. Hartley, F.R.S.; and the 


third part, on the rotation of the@lane of p®larisation of 
In the part treating of 


light, is by Prof. Pattison Muir. 
the spectroscopic methods we find studies of the infra-red 
and ultra-violet absorption spgctra, with notices ofethe 
researches of V. Schumann, Waterhouse, Crookes and 
Gladstone. In connection wit) the ‘ubspsptions spectra 
—a subject by no means® fully explored—twe have a 
notice of Witt’s views on the cause of colour in organic 
compounds. $ ° 

Among the elements admitted or supposed, we find in 
this volume, notices of. phosphorus, platinum, potassium, 
rhodium, rubidium, rutheniug, samarium, scandium, 
selenium, silicon, sijyer, sqdium, strontium, sulphur, 
tantalum, tellurium, tesbium, thallium, thorium, tin, 
titanium, tungsten, uranitin, vanadium, yttrium, ytter- 
bium, zinc and zirconium, with compounds or derivatives. 

The authors and contributors ar@ noticeable for a 
sobriety of statement ; they do-not indulge in premature 
conclusions and in speculati&ng for which evidgnce is 
lacking. "e 

As regards the’ elements, thë Mendelejeff classifica- 
tion is adhered to, and in the®accounts of their, pre- 
paration. the recent results of Moissan have not been 
overlooked. 7 ° 

The addenda comprise facts in mineral chemistry 


which have been observed since the appearance of 


Vols. I., II, and III. and the printing off the final proofs 
of the present volume. The addenda include nothing 
on organic chtmistr; since éo *have*noticed the erecent 
discoveries in that department would, in fhe opinion of 
Mr. Pattison Muir, have sae the dition, of many 
hundred pages. 
On comparing the present work with former diction- 
„aries of chemistry, whether in English or in any other 
language, its superiority will appear beyond all question, 
It will be the obvious -duty of all universities, colleges, 
&c., at once to add this new edition of “ Watts” to their 
libraries. 
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DISEASES OF TREES. 


Te zat-Book of the Diseases of Trees. By Prof. R. 
Harig’ of Munich University. Translated by W. 
“Somerville, Professor of Agriculture and Forestry, 
Durham College of Science, Newcastle. Revised 
and edited by Prof. H. Marshall Ward, F.R.S. 
(London and New York: Macmillan and Co., 
1894.) 

ER Lehrbuch der Baumkrankheiten von R. 
Hartig” has now appeared in English with all 

the admirable illustrative plates of the second edition, 
axcept the coloured plates at the end of the book, which 
represent spruce and oak wood decomposing under the 
influence of dgfferent fungi, and are therefore somewhat 
eterio? to the proposed scope of the work, “the diseases 
of trees.” The original, as Marshall Ward states in 
the preface to the present version, owes its great charm 
“to the simple method of exposition of the facts and 
principles conveyed, as well as to the astounding rich- 
ess of the inforgnation it contains. This is unquestion- 
ably owing to Hartig’s prominence as the leading inves- 
tigator and authority on the fungoid diseases of forest 
trees.” 

The great superiority of Hartig’s work in this subject 
has been acknowledged in France, by the publication 
there, in 1891, of a French translation by Profs. Gerschel 
and Henry, of the Nancy Forest School, which was 
entirely revised by the author. 

Prof. Somerville, the translator of the present English: 
edition, has followed a complete course of forestry at a 
German forest school, and has been for some time 
engaged in forestry instruction at Edinburgh and New- 
castle. He has already written a valuable little book on 
the structure of European timbers. The translation of 
Hartig’s book follows the original closely, and is smooth 
and free from Germanisms. i 

The editor, Prof. H. Marshall Ward, whose qualifi- 
cations for the work need no comment, has written an 
excellent preface, besides revising the translation and 
supplying short foot-notes in explanation of all scientific 
terms, which might puzzle readers who have not studied 
vegetable physiology very deeply, and in a few cases 
giving his own opinion where he does not coincide with 
the authors. 

In the preface, the bold but thoroughly justifiable 
statement is made that students of agricultural chemistry, 
or of the physics and chemistry of soils, must thoroughly 
master the facts of the structure and essential phenomena 
of life by experimental investigation, and that the 


` chemistry of the soil taken alone is of less practical im- 


portance. The fact is, that although the want of 
sufficient suitable chemicals in a soil may render certain 
tree-growth stunted and unproductive, yet the physical 
nature of the soil, że. its degree of division and hygro- 
scopicity, and the climate of the locality, are more im- 
portant than the former to ensure a healthy and vigorous 
tree-growth ; whilst a good coating of decomposing dead 
leaves will render a soil, which is chemically and 
physically poor, capable of producing a fair crop of 
timber. The influence of earthworms. on, soils has been 
dealt with by Darwin, whilst that of bacteria and other 


«3D. 
low organisms in Hesomponne organie ‘debis to form 
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humus, and otherwise assisting in the nutrition of plants, | Ireland. 


has yet to be dealt with ina special treatise. Coysidesing 
the exhaustive and expensive investigations which are 
carried out in the research of animal pathology, a latge ex- 
penditure by the State on the influence of bacteria 
on soil and water would be justifiable, and would lead 
to highly important improvements in agriculture and 
gardening. à 

The editor meets possible objections from botanical 
critics to Hartig’s classification of fungi, by re- 
marking that it is not fungi which are being studied 
here, but their action on trees, and that students mgy 
obtain a thorough knowledge of fungi elsewhere; he 
refers the forester who may be anxious to know the 
remedies against disease to special wogks,' although 
Hartig has given many practical hints as to treatfhhenfin 
certain cases. 

‘The book’s great value lies in the way it teaches 
students how to investigate disease, and a wide field is 
still open to discovery in this respect. Š 

The author’s introduction chiefly dealgwith the causé@s 
of disease and the procedure for investigating them ; and 
it is reassuring to read that the transmission by inherit- 
ance of disease is unknown in the vegetable kingdom, 
and that we may use without hesitation the seed of plants 
suffering from any conceivable disease, and that with 
them the law of inheritance is only involved in the case 
of marked peculiarities, such as twisted fibre, dwarfed 
habit, and other undesirable peculiarities, Superior 
individual growth, however, is recognisable in the size 
of the fruit, and large acorns produce vigorous oak 
saplings. 

As regards the distribution of matter in the work, the 
first forty pages after the introduction deal with diseases 
caused by plants other than fungi. Hartig states that he 
has not noticed any appreciable damage done to forest 
plants by Cuscutee or dodders, but Hess states that osier 
willows are greatly damaged by Cuscuta Gronovii, Willd., 
an American species which has established itself in 
Germany, The places where the /austorta, or sucker- 
like roots of the parasite, pierce the cortex of the plants, 
are rendered brittle, and the osiers so attacked become 
useless for basket-making. The only remedy appears to 
be to cut down the affected shoots in June and July, when 
the dodder blossoms, and burn them. Bacteria which 
cause such terrible diseases in animals rarely harm plants, 
owing to the closed nature of their tissue elements as 
compared with the anastomosing veins and lengthy 
digestive apparatus of animals. 

The main portion of the book—pages 40-224—deals, 
with damage done by fungi; and after a general description 
of their mode of life, a very clear account is given of the 
life-history of each destructive fungus, and of its effects 
onits host. Fortunately, whilst several of these species 
may destroy a few hundred trees here and there, the only 
fungus which can be compared for its ravages on whole 
woods with certain destructive forest insects is Peséza 
Willkommit, which causes the widespread larch disease, 
and has rendered the cultivation of larch almost im- 
possible in certain districts in Great Britain and the north 
of Germany, though it is said not yet to have occurred in 


1 For instance, a translation of Hess's “Forest Protection” is now in 
the press, and deals with these questions in detail. 
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he best preventive measure is to plant larch 
only on suitable soils and in open gify situations, and to 
mix it witheother trees, and especially with beech. 
Besides, dealing with fungi which infest living trees, 
there is a most jnteresting account of those which attack 
timber, and thoroughly practic@l suggestions are given 
for dealing with dry-rot caused by Meru2us lacrimans. 
ection ii. (pages 226-269) deals with wounds, and the 
mode natufe adopts for healing them, and also with the 
dangegs they afford by the admission of the spores of 
fungi to the interior of a tree. It is pointed out how 
branches should be pruned or shortened so as to avoid, as 
mu@b as possible, the chances of future decay. Hartig 
‘states that he has never kaown an instance of coal-tar, 
When used for dressing wounds in trees, having proved 
hurtful fo them, although some foresters have asserted 
the contrary. r l 
Section iii. (pages a%o-281) deals with diseases due to 
certain conditions of soil, the chief Predjsposing factor 
being the want of,free cireufation of air in the soil, which 
may cause roof-rot in cOnifers, though, actording to 
Hartig, never in broad-leaVed species. This latter state- 
ment may not, however, be quite correct, as Spanish 
chestnut appears sometimeyto suffer from root-rot, owing 
to this cause. ° 
Section iv.(pages 28-304) deals with diseases caused 
by atmospheric influences, frost, insolation, want of 
light, hail, fire, coal-smoke,epd lightning, and the book 
terminates with a classified list of diseases arranged 
according to the species of tree attacked, and the 
respective orgagis Which guffer. 
. ° W. R. FISHER. 


OUR BOOK SHELF. 


Le Centre de VAfrique. Autour du Tchad. Par 
Brunache. (Paris: Felix Alcan, 1894.) 


THis record of travel in g previgusly unknown region 
of north tropical Africa is published as volume 79 of 
Bibliothèque Scientifique Internationale, although there 
is nothing scientific about if, and the standpoint of the 
author, so far from being international, is exclusively 
and almost obtrusfely French, The words “ Autour du 
Tchad,” which are repeated as the running title of the 
book, greeentirely misleadmg, for the writer never came 
into the vicigtty of Lak® Chad at all, but passed more 
than 200 miles to the gouth of it. These are all the 
adverse criticisms we have to offgr. Forthe rest, thè 
boolwis lively reading, and has tlfe merits of brevity and 
point. M. Brunache went out in 1891, as second in 
command to M. Dybow8ki, in an expedition for the relief 
of M. Paul Crampel, whg had set out a year before, with 
small resourges, from French Congo, to try to reach Lake 
.Chad. Landing at Loango, the Dybowski expedition 
went to Brawaville, on the, Congo, and thence up the 
Mobangi and through a blank area of the map, peopled 
by Dakoas and N’Gapus, across thè watefshed between 
the Congo anů Shari systems to nearly 8° N.. The place 
of Crampel’s m@rder was found, and a good deal of 
punitive fighting was carried on with the Mohammedan 
negroes ; but here, at Crdmpel Peak, Dybowski found 
that it was impossible to go farther, and the expedition 
returned to the French outposts on the Mobangi. M. 
Brunache is careful to show how much better qualified he - 
was for the command than the appointed leader, of 
whose wishes he seems not to have been too considerate.. 
On his way to the coast our author met the expedition, of 
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M. Maistre, to which he transferred himself fina again 
-crossed the CongoeShari watershed, made ‘friends of 
many of the native tribes, obtained treaties in the usual 
way, and, pushing onwards, in spite of considérable hard- 
ships, descended one of the tributaries ef the Shari, struck 
westwards to the Benue, and so returnagl by the Niger. 
The expeditions, whicl? were two of the most important 
-of the last few y@ars, did much valuablg work in geography 
„and natural history ; indeed, M. Brunache insinuates that 
Dybowski was too much devoted to collecting speciméns 


to make an ideal commander. ‘a: 


The book contains many interesting but unsystgmatic 
notes on a number of .tribes which were visited for the 
first time by Europeans. -Except the Bonjips on the 
lower Mobangi, and the Mohammedanised natives of the 
‘Sudan, they were all cannibals, eating their enemies, 
killéd in battle, and dccasion@lly their slaves.” Amongst 
all'the tribes, women were well treated and consulted 8n 
affairs of importance, -The costume and habit® of the 
Saras, a particularly tall tribe, who inhabit the Shari 
basin between 8° and 9° N., are detcribed, ‘we believe for 
‘the first time, andewith such fulnes® afid tact as only a 
Frenchman cah employ. In,their asuntry the surveys?of 
‘the expedition touched ghose of Nachtégal, who had pene- 
‘trated so får southward across the Saharg, and thus com- 
pleted the chain of modern FPuropean itineraries in West 
Africa from the Mediterranean to the €ape of Good 
-Hope. : n SaS s 
’ A nùmber of reproductiofs, of ¿Sketches exhibit types 
-of the natives encountered, and’specimens of their art and 
‘manufactures. - . .. 0 °... ael 


Helical Gears, By a Foreman Pattern Maker. (London: 
Whittaker and Co., 1893.) ‘ 
THIS little book belongs to “ The Specialists’ Series ” ; it 
‘is entirely of a practical nature, and geals with @ subject 
little understood by engińgerswho do ref happen to be 
machine-tool ' makers. As there is prohakly no other 
‘text-book on this subject, the work will fill a useful 
purpose. The author obseaves that a large proportion 
-of so-called helical gears are mcorrectly made, and are 
therefore-far worse than common gears. With this obser- 
‘vation we certainly heartily agree. Cases are known 
where an otherwise good mashine has been spoiled by 
the use of badly designed hqjical gearing. ` 
The arrangement ofthe information is good. Illus- 
trations and. diagrams are freely used, so that what 
would otherwise’ be difffcult to understand becomes 
clear and apparent. Patterns are clearly dealt with, 
and their manufacture, fully descRibed. It is. here 
the hand of the practical man becomes evident. 
hints are given, and instr&ctions formulated, which 
' flavour strongly of ‘the “ work?” The atghor does not 
- pretend to deal with the purely theoretical side of his 
subject, excepting ing so far as the fundamental relation- 
ships of the helical gtars to the true screy or helix is 
concerned, Beyond this the book is entirely of a practical 
character, being eminently fitt@d to fulfil the fequire- 
ments of the drawing-office antl the works. N.J. L. 


s 

‘The Nests and Eggs of Non-Indigenous British Birds. 
By Charles Dixon. Pp. 360. 
and Hall, 1894.) è m 

“ THE present work,” remarlts Mr. Dixonin his preface, 
.“ forms the’ companion volume to ‘ The fac and Eggs 
of British Birds,’ and renders the sftbject of British 
Oology complete, so far as our knowledge now extends. 
‘It deals exclusively with the nidification of the birds 
that do not breed in the British Archipelago, but visit, 
our islands regularly in winter, pass our coasts on 
. passage, or pay them their more or less irregular visits 
as wanderers from their normal areas of disposal.” 
Nearly two hundred species are described as belonging 
to this class, For each bird, information is.given as to 


NO. 1306, VOL. 51] 


NATURE 





Many: 


(London: Chapman |. 


e [NOVEMBER 8, 1894 





® f 
the breeding area, breeding habits, range of egg coloura- 
tiog and, measurement, and the diagnostic characters of 
the eggs: In an appendix, the author states his reasons 
for bg@iewing that the nests and eggs of the following 
species are at present unknown to science :—Rustic 
bunting, Paldas’s grey shrike, Siberian ground thrush, 
needle-tailed swift, solitary sandpiper, Siberian pectoral 
sandpiper, curlew sandpiper, knot, Ross’s gull, great 
shearwater, collared petrel, capped petrel, Cape petrel, 
and white-bidled diver. A list of forty species, individuals 
of which have been said to occur within the limits of the 
British Isles,-but which Mr. Dixon regards as doubtful 
British species, is also appended to the volume. It 
remains for the scientific naturalist to collect some de- 
finite information on the species enumerated in these lists. 


Commercial Geography. “By E. C. K. Gonner, M.A. 
__ Pp. 200, (London: Macmillan and Co., 1894.) 
G@MM@RCIAL geography, dealing as it does with the 
facts that affect manufactures, commerce, and agricul- 
ture, ought to be widely studied in a nation having such 
pronounced shopkeeping proclivities as the English. It 
is-right and proper that those who are to be the custo- 
gians of our trade in future should know something about 
the manner in which physical and political surroundings 
affect industry and commerce, and about the conditions 
of success in the various industrial branches. Prof. 
“Gonner treats’ these matters in a way likely to impress 
students. His manual is divided into three parts, the 
respective subjects of which are (1) commercial geography. 
and its principles ; (2) the geography of the chief pro» 
ducts and others ; (3) countries, their agriculture, indus- 
tries, and commerce. Trustworthy statistics are plenti- 
fully distributed throughout the book, and they serve to 
give an idea of the relative importance of different 
countries as regards different commodities, as well as 
being useful for reference. Of course,.no student would 
be expected to commit these tabular statements to 
memory. Ifthe main facts contained in this volume are 
grasped by students intended for commercial careers, 
British commerce will undoubtedly be benefited. 


Dynamometers and the Measurement of Power. By 
John J. Flather, Professor of Mechanical Engineering, 
fig University. (New York: John Wiley and Sons, 
1892. f 

‘A USEFUL practica] treatise on this subject, in a con- 

venient form for Technical Students, containing also the 

mechanical theory required in the calculations, 
The author has himself carried out a notable experi- 


„ment in the measurement of the power of a full-sized 


American locomotive, which was jacked up, and the 
power taken off by heavy supporting wheels ; a valuable 
‘object-lesson for the pupils of his Experimental Labora- 


‘tory of Purdue University. The long-continued measure- 


ment of the power, coal and water consumption, &c., of a 
large engine in full work—for instance of a steamer, the 
Meteor and others—is one of the most interesting and 
instructive that can be provided for a class of enthusiatic 
students of mechanical engineering. 


Electric Light and Power. By Arthur F. Guy, 

A.M.LE.E. Pp. 346. (London: Biggs and Co., 1894.) 
SoME books, like the pedlar’s razors, are made to sell 
rather than for use. Mr. Guy’s volume is not one of 
these. It has been issued “for the purpose of placing 
on record useful practical knowledge obtained by the 
author during several years’ experience of central-station 
work, together with brief explanations of the laws which 


. govern the action of electrical apparatus in general use 


for electric lighting.” This brief description shows clearly 
the ground covered. There are many similar works in 
the market, but we do not know of one better suited to 
give the manipulator of electric dynamos an intelligent 
knowledge of the forces with which he has to deal. 
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LETTERS TO THE EDITOR. 


[Zhe Editor does not hold himself responsible for oftnio® ex- 
pressed by his correspondents, either can he undertake 
to return, or to correspond with the writers of @rejected 
manuscripts intended for this or any other part of NATURE, 
No notice is taken of anonymous communicafions. | 


Prof, Boltzmann and the Kinetic Theory of Gases, 


In the discussion which followed the communication of my 
Report on Thermodynamics to the British “Association at 
Oxlord this year, Prof. Boltzmann made some remarks which 
appear to have been interpreted in a different light to what he 
doubtless intended. In the absence of any shorthand writer’s 
verbatim report of the discussion, it is of course impossible 
to recall his exact words, but I feel sure that Prof. Boftz- 
mann will be much astonished to learn that his statements afe 
now widely circulated and quoted as being an authoritative 
admission that the Kinetic Theory of Gases gs nothing more 
than a purely mathematical investigation, the results gf wliich 
are not in accord with physical phenomena ; in short, a mere 
useless mathematical plaything. 

Is it likely that such an able physicist would have de- 
voted so many years to the development of the theory, and 
would continue to work at it now if he regarded it in that light? 
Having had several conversations with him, both during ansi 
after the British Association meeting, I gatger that his viels 
are not nearly so pessimistic as the opponents of the kinetic 
theory would wish to maintain, 

The statements were made in repiy 
far the ratios of the specific heats of gases as given by theory 
accorded with the results of experiment. What I understood 
Prof. Boltzmann to imply was that his investigations treated 
the matter purely from a mathematical standpoint, but that the 
values he obtained by regarding the molecules of a gas as rigid 
bodies, viz. 1°6 for smooth spheres, 1°4 for smooth solids of 
revolution, and 1°3 for solids of any other form, accorded on 
the whole very fairly with the results of experiment. In that 
respect the kinetic theory stands on exactly the same footing 
as any other theory of mathematical physics. The evidence in 
favour of the fundamental assumptions of any theory 
necessarily rests on the agreement or want of agreement of 
the deductions with experience after due allowance is made 
for the fact that the conditions imposed by the mathematical 
difficulties of the investigation necessarily differ from those 
occurring in nature. I need only refer to Prof. Boltzmann's 
paper. *‘ Ueber die Natur der Gasmolehiile” (Sitsungsberichte 


toa question as to how 


der Wiener Akademie, \xxiv. ii. 1876), for a more detailed | 


account of his views on the question of the specific heats, 

The objection which has been rded by some as most 
antagonistic to the kinetic theory is that it does not afford an 
explanation of the spectra of gases. But is this duty required 
of it? If the luminosity of gases were due to vibrations of 
the atoms in the molecules, certainly there would be a difficulty 
about regarding the molecules as rigid bodies ; but then such a 
hypoth would preclude a gas whose molecules were 
monatomic from having any optical properties whatever. To 
my mind, the electromagnetic theory of light entirely relieves 
the kinetic theory from the burden which has been imposed 
on it by its opponents, since if (for example) we regard the 
molecules of a gas as perfectly conducting hard spheres, 

heroids, or other bodies moving about in a dielectric 
“vacuum” (ie. space devoid of ordinary matter), we shall be 
able to account for the spectra by means of electromagnetice 
oscillations determined by surface-harmonics of different orders 
without interfering with the assumptions required for explain- 
ing the specific heats of gases. There are, however, other 
questions on which I should be glad to see a continuation of 
the brilliant discussion which had to be curtailed from want 
of time at Oxford. G. H. Bryan. 

_ Peterhouse, Cambridge, October 23, 





Instinctive Attitudes. 


My attention has been called to Mr. H. M. Stanley's remarks 
on instinctive attitudes in NATURE of Oct. 18, I have been 
for some years studying children’s attitudes and expressions from 
the evolution point of view ; and have from time to time taken 
photographs as opportunity presented itself. I have now a 
considerable number which I hope to publish in that connection. 
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One of infers accompanies this, and bears on Mr. Stanley’s 
remarks, “It was taken in May last, representing my youngest 
child, then ten monthsold. She nevef crawled, but always pro- 
gressed on afl-fours ; and this photograph, taken instantaneously, 
shows her mode ofgravel to and fro on the garden path. The 
interesting thing about it is this: that the gait is front and 
back legs on opposite sides, like a dog or a cat, not on the same 
side, like a camel—a result which the evolugjonist would have 
redicted ; though ‘of course we show a relic of the same habit 
iņ walking, by swinging the arm on the opposite, and not on the 
same, sides the leg. In this photograph, too, the'heel and 
tee action of the hind limbs is instructive. 
Oneof my children, in addition to the ordinary crawl, used to 
progress in a sort of three-legged fashion—it used the left hand 





and the right foot for the forward step, rested itself on the 
shank of the le leg tucked under its body, and this it used as 
a foot to bride forward its body for the next step. Sometimes 
this develop&d întu a three-step mode of progression. 

The bandaging, swaddling, carrying and wheeling about, which 
the civilised infant has suffered*for many generations, no doubt 
partly accounts for the rarity of the re mode of pro- 
gression, by having hindered development of muscularity. The 
quadrupedal mode of progression indicates greater strength than 
the ordinary knee-crawl. e S. S. BUCKMAN, 

Cheltenham, October 24. e e 


James Parkinson, ‘the Autieor of “Organic Remains 
of a Former World.” 


IN a paper on th@subject of myseums, which was read in 
1891 before the meeting of an association, sere Parkinson is 
thus spgkan of without any s#bsequent quali cation of the state- 
ment made :-5° e 

“ Finally, a private lottegy was arranged for its disposal (the 
Leverian Museum), and in 1785 the prize was drawn by James 
Parkinson, a dentist, who@ook not tÊ least interest in natural 
histoFy or in Museums.” 

As the scientific world gems profoundly ignorant as to what 
were the scientific qualifications and profegional position of 

ames Parkinson, the following facts may be worth publishing 
in NATURE :-e 

James Parkinson, who resided at No. 1 Hoxton Square, was 
not a dentist, bat a surgeon. In Johnston’s Directory for 1817 
his addresg is thus giveng ‘‘ Parkinson and Son, Surgeons, 
No. 1 Hoxton Square.” fieghad also @n address in the ings- 
land Road, Mis death is thus recorded in the Gentleman's 
Magazine of Deagmber 1824: ‘‘ December 21st, in Kingsland 
Road, James Parkinson, surgeon, late of Hoxton Square.” 
There was a firm of dentists in London, whose address SF Sang 
ston’s Directory was as follows :—‘‘ Parkinson and Kidman, 
surgeon-dentists,-1 Racquet Court, Fleet Street” ; but they had 
evidently no professional connection with James Parkinson. 


The following list of works, &c., by James Parkinson, pub- , 


lished by H. D. Symonds, Paternoster Row, is given at the 
end of a little book by him, of which the title is ** Dangerous 
Sports; a Tale addressed to Children,” printed for H. D. 


+ 
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Symonds, Paternoster Bow, 1808. Their titles, mE briefly 
give, will amply prove hie professional position :— 

(1) “ Medical Admonitions to Families.” 5th edition. 

(2) “ Observations on the Excessive Indulgence of Children.” 
‘The Village Friend and Physician."® 2nd edition. 


(4) “The Way to Health.” ° 
(5) “ The Chemical Pocket-Book.” 
(6) “ Hints for fhe Improvement of Trusses,” 


(7) “ The Hospital Pupil.” 

(8) “Observations on the Nature and Cure of Gant.” hd 

(9) “Remarks on Mr. Whitbread’s Plan for the Education , 
of the Poor.” k 

(10) ‘Organic Remains of a Former World.” Volume the 
First. 

In addition to his ‘* Organic Remains,” Parkmsor® produced 
“ Elements of Qryctology, an Introduction to the Stud of 
Fossil Organic Kemains,” whichgappeared in 1822. e third 
edition was published in 1840, ry 

Whatever may have been@Parkinson'’s lack of interest in 
natural history when he acquired the museum, he certainly 
showed no deficiency pp that respect when he prodgced his 
“Organic Remains of a Former W&ld,” one of the most 
valuable and interesting works of the kid that I know. ‘For 
further informati®m with regard to Parkigson, see the Introdut- 
tion to Mantell’s ‘ Atlas of Foss? Remainsy” published by H. 
G. Bohn in@1850, in which Parkdnson’s splendid plates are 
reproduced. See also Allibone’s ‘‘ Dictionar# of British and 
American Authors” ; London, 1870. è 

SPENCER GEORGE PERCEVAL. 
Henbury, Bristol, October 29. 





e 
On Chinese Beliefs about the North, 


FROM a review in NATURE for the’27th uit. (p. 522) I have 
been led to conclude that the “ Theory of the Northern Origin 
of the Chinese ” enjoys the comflence of scientific men. Should 
this conclusion really be correct, ghe theory will give stgong 
support to the view which occurred to me while reading the 
review. 

By Sze-ma Kwang, a Chinese Prime Ministe® Of greft classic 
knowledge (died 1086), the Rife of ‘Fuh ” (Że, brypging back), 
anciently observed before changing the clothes of deceased 
parents, is detailed as follows i->'‘ Take a clean suit of clothes 
prepared for the corpse up to the ridge of the roof; then 
towards the north call three times * Pray, return’ ; then fold 
up and bring down the suit to clothe the corpse ; zo detain the 
soul thus brought back, fasten the suit with silk (silken band); 
before the burial offer to it vianęs and utensils with as much 
reverence as is due to iho parentęġ alive” (1). In this ritual I 
notice three primitive beliefs unitedly preserved : firstly, that 
the soul of the deceased couldeeturn if called, the belief current 
among the Hos, the Bank’s Yslanders, and the F ijians of 
modern times (2); secondly, that one could detain the soul 
from departing by fastening a garment white addressing to the 
deceased, as is meant by an ld Japanese usage on occasion of 
meeting the passing soul, ie., dgis fatuus, (3). In the third 
place, as is the case with the Kookigs (4), this gituaf irlicates 
the primitive Chinese belief in the existence of thr other world 
in the north, e 

The Early Chinese system of cgsmogony, which is now 
fragmentally but uniformity preserved in the beoks ofetwo 
antagonistic religions, viz. Confucianism and Tadism, has its 


God of the North named “‘Hiuef- Ming,” Ze. “ Efftering | 


Other World ” (5). 

Chang Hwa, a Prime Minister of encyclopaedic erudition 
(killed 309 a.p.), mentions in his work a Tadist “belief in the 
other world as extensive as 200,009 /’s square, situated under- 
ground in the north (6). Another Tadist Eschatology, written 
in the oth centyry A.T, relates thit ‘tke Emper& Yen-teh, 
who was created the ‘ Grand ImBerial Master ef the Worth,’ 
governs all spiritual beings” (7). Most pr bably connected 
with these beliefs is a folk-tale of the “* S8uth Dipper,’ the 
life-rezistrar, and the * North Dipper,’ the death-registrar ” (8), 
from which is derived a popular romance of Chau Yen’s bribery 
to the latter star-god in order to have his destined longevity 

Ancreased from nineteen years to ninety-nine (9), 

. The Yogatcharya mystics of China define the north as “the 
© point whereat all the works are doomed to finish,” and hence 
“the point of entering Nirvaaa” (10). A dispute about 
whether Chinese Buddhism in this case is entirely free from the 
taint of Celestial gloss, 1 am not qualified to decide, 
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Now let us return to Confucian literature. Confucius’s own 
opinfon régarding the other world ‘appears of quite agnostic 
character, gs is implied in his answer to Tze-lu (who inguired 
about tiè state of death)—‘ While you do not know life, what 
can you know about death ?” (11); as well as in his answer to 
Tze-kung (whoe question was about. whether the deceased had 
consciousness)—‘‘ If you die, you will ‘know ; even then it will 
not be too late to know ” (12). But it is in those ancient sages’ 
tenets, which the great master preserved in his doctrine, that 
the early Chin€se belief in the northern spirit-land had been so! 
predominant, though tacitly implied, as to have caused an all- i 
reaching association of the North with everything related to 
Death. So, early they styled the rooms containing ancestral 
tablets the ‘‘ North Temples” (13), and by the name “ North 
HM” the graveyard has always been understood. ] 
e According to the ‘‘ Tang-kung” (a portion of the Seok of 
Kites), Confucius was buried in the northern part of the capital 
of Lu, and ‘the burial in the northern sides of towns 
wag thg persistent custom of the three ‘classic dynas- 
ties,” Zé Hia, Ying, and Chau” (14). Forcibly this state- 
ment reminds us of the Damaras, who place the corpse with 
the face towards the north, to remind them whence they 
originally came ; and also of the Yncas, who, expecting to go 
to the east whence they came, turned the face of the corpse to 
tbe east; while the aboriginal Peruvians did not follow the 
sme usage (15). @ in fact, we find in Chinese records certain 
abnormal examples, which indicate the stocks distinct from 
original Chinese ; thus, two corpses of different sexes discovered 
from the mound of Prince Tsiikii, a Hiung-ni by descent, are 
said to have had their heads turned eastwards (16). L 

Mr. Herbert Spencer, after reasoning from materials exten- 
sively collected, remarks: ‘Immigrant races have for thei 
other-worlds the abodes of their fathers, to which they journe’ 
after death” (17); and unless they are an exception to thi 
general rule, the Chinese, whose old customs and tradition 
have been shown to tend so much towards evincing their early 
belief in the northern spirit-land, west have originally entereé 
their present domain from the North, s 

Also, in early Chinese speculations the north had been fixed 
on as the store and source of the originating principle “ Yin” 
(or Negativity), and it has ever since been associated with 
everything of “f negative” characters—e.g. reposing, obscuring, 
destroying, &c. Thus, in the symbolism of “ Wu-hang ” (the 
Five Elements), water and winter are posted at the north (18) ; 
of the nine divisions of the heavens the northern and the north. 
western are named respectively ‘‘ Dark Heaven ” and “ Dasky 
Heaven” (19) ; of the five mountains worshiped by emperors 
the northernmost one is called “Eternal Mountain ” (Han 
Shan), because all beings are doomed to eternal repose in the 
north (20); and referring to the then admitted axiom—* the 
north is the realm of slaughtérs and assaults ””—Confucius once 
reproved Tze-lu for playing on a stringed instrument in the 
‘“northern tones ” (21), 

As there should be nothing other than Death that might 
combine in itself all conceivable characters of Negativity, 
it would seem quite reasonable to trace the origin of these 
associations of North and Negativity of Chinese speculations 
into the old custom of burying in grounds lying towards the 
north, which custom in its turn is easily traced to the early 
Chinese entrance from the north. 

Bibliography, —(1) Kúmazawa,  Sdsai Benron,” Tokio, 
1890, p. 4. (2) Spencer, “ Principles of Sociology,” 3rd edition, 
vol. í. §83. (3) Terashima, ‘* Wakan Sansai-dzue,” 1713, tom. 
viii. sub. “ Hitotama.” (4) Spencer, §112. (5) Pan Ku, Peh- 
hi-ting,” 79 A.D. tom. ii, chap, i, (6) “ Pdh-wuh-chi,” 
tom. i. chap. ii, (7) Twan Ching-shih, * Yu-yang Tsadh-tsui,” 
tom. ii. (8) Sie Tsai-kang, “ Wu-tsdh-tsti,” cérca 1610, tom. 
i. (9) “ Yen-i-San-kwoh-chi,” Kin’s edition 1644, tom. Xxxv, 
(10) In-yi, ‘Mandara Shishô,” 1491, tom. i. (11) 
‘*Contucian Analects,” chap. xi, ; “ Encyclopædia Britannica,” 
gth edition, vol. vi. p. 265. (12) Ying Chau, “ Fung-sith- 
tung,” 2nd cent. A.D., tom. ix. chap. ix. (13) ‘ Siun-tze,” 
circa 255 B.C, xxviii, (14) ‘*Peh-hi-tiing,” tom. iv. chap. x. 
(15) Spencer, § 112. (16) Li Shih, ** Sith Poh-wuh-chi,” 13th 
cent, A.D, tom. viii, (17) Spencer, § r15. (48) “ Peh-hu- 
tùng,” tom. ii, chap. i. (19) “Lii-shi Chtin-tsit,” circa 239 
B.C. tom, xiii. chap. i. (20) “ Fung-siih-ting,” tom, x. chap. i. 
(21) Liu Hidog, ‘*Shwoh-yuen,” ist cent. B.C. tom. xix. 

Kumascusu MINAKATA. 

15 Blithfield Street, Kensington, W., October 16. 
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The Planting of Timber Trees. 


IN Traill’s sketch of the life of Shaftesbury (the Arst E&rl), 
the following passage occurs in a letter from the Eag to the 


+ 


| steward of his estates in Dorsetshire :— 


H 
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“The best planting of timber trees is with nutę acorns, seeds, 
and footsets, and not with young trees removed . . . In setting 
of chesnuts, acorns, and Seeds [it is desirable] to steep them 
twenty-four hours in milk, which gives them a great advantage. 
. « « If siccamores [are planted] near my gardens, they will spoil 
ali my fruit with the flies they breed. Therefore pray pluck up 
all the siccamores that are in the dry meadow behind my 
kitchen-garden, and in the room of every one of them plant a 
chesnut, a walnut, or a honey-broke oak.” 

Can any of your readers inform me whether the soaking of 
seeds in milk is now, or ever has been, extensively practised, also 
what is meant by a “ honey-broke oak”? > 
ALFRED W. BENNETT. 

Ld 
Rhynchodemus Terrestris in England® 


THE credit of the first discovery of this land-planarian in 
England lies not with Sir John Lubbock,.as Dr. Scharff stated, 
but with the late Rev, L. Jenyns-(Blomefield), who, in his 
“ Observations in Natural History,” 1846 (p. 315), makes some 
interesting remarks on the ‘‘ Ground Fluke ” (Fasciola terrestris) 
and its occurrence in the woods at Bottishagn Hall, a locality 
searched with success by Mr, Harmer. 

Rhynchodemus terrestris is widely distributed in England, 
and I have found it in Derbyshire, North Lancashire, and 
Westmoreland, under moist conditions and on a limestone 
substratum, 

Any additions to the limited number of land-planarians in 
Europe are of considerable interest, and mention may therefore be 
made of Prof. v. Graff’s description (Bu? Soc, Zool, France, xviii. 
1893, pp. 122-3), of Rhynchodemus pyrenaicus, n. sp., from 
St, Jean de Luz, which is not alluded to by Dr. Scharff. 

F. W. GAMBLE. 

Owens College, Manchester, October 26. 





Tan-Spots over Dogs’ Eyes, 


Tae shepherds in some of the east counties of Scotland used 
to call their black-and-tan collies four-eyed dogs, which agrees 
so far with Mr. Peal’s observations. These collies, twenty 
years ago, were much in demand. Now they are hardly 
allowed prizes at shows, and are becoming scarce; black and 
white, pure white, and, more commonly, brown dogs being 
greater favourites. J. SHaw. 





A CRITICISM OF THE ASTRONOMICAL 
THEORY OF THE ICE AGE. 
JS 


a communication to the British Association at 

Oxford, I gave an outline of a method of obtaining 
a limit to the direct effect on terrestrial temperature of 
the diminished winter sun-heat during epochs of great 
eccentricity, the conclusion being that that effect had 
been enormously exaggerated, and that the astronomical 
theory of the Ice Age was really but a vague hypothesis, 
having no sound physical foundation. 

It will be remembered that Dr. Croll’s theory is shortly 
this: In the long northern winters in the time of great? 
eccentricity, far less sun-heat is received than at present ; 
the direct effect of this decrease in sun-heat is a pro- 
portionate decrease in terrestrial temperatures, or, more 
properly, a proportionate decrease in the excess of 
terrestrial temperature over the temperature to which 
the earth would fall in the absence of all sun-heat. So 
far Croll and Sir Robert Ball, the later expounder of the 
theory, agree. But now they part company. Croll 
affirms that the lowering of temperature thus calculated 
would be quite insufficient, and that it is the zudirect 
effect of this fall of temperature (chiefly the effect in 
disturbing oceanic circulation) which gives rise to the 
additional lowering of temperature necessary for the 
production of an Ice Age, Ball, on the other hand, 
-affirms that the direct lowering of temperature due to 
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ners | sun-heat is amply sufficient to cause an Ice 
Age. luse the word affirms advisédly, because neither 
writer assigns any reason. Apparently Croll’s reason 
was that hg thought he could see additional causes, which 
if they existed must have contributed to the effect, and 
also that previ8us writers had sajd that the direct effect 
of the change in sun-heat would not be gufficient ; while 
Ball seems to hav considered that he had strengthened 
CGeoll’s argument so much that the new form of the 
theory was as strong without the ocean currents, as 
*Ctoll’s was with ocean currents, It does not seem to 
have Sccurred to either writer to ask what change in 
temperature would be necessary in order to produce an 
Ice Age, $o that they might see if the cause they assigned 
wofld be sufficient ; yet one would have thought this was 
the firm step towards formelating a theory. 
"The point in reference tg which the two authors 
employenumerical calculatita?is in obtaining the fall of 
terrestrial temperature due to a reduction of sun-heat. 
The pr&blem is, of qourse, very c@mplicated, and one 
woflld expect that tafmost approved principles of physics 
would be employed, Not at all. The physics is founded 
on an incidental,remark of the astronomer Herschel in 
his “ Outlines of Astronomy” (edition of 186g), where he 
assumes that tĦe radiationgf a body in space is propor- 
“Zonal to its spamie temperature. Yetit has for many 
years been knowg to physicists that the radiation 
increases faster than the éemperature, and in 1880 or 
1881 what is now known as Stefan’s law was published, 
namely, thatethe radiatipn increases as the fourth power 
of the absolute temperature. This would make an 
enormous reduction in the calculated fall of tempera- 
ture due to adiminished sufply of heat—d/ would reduce 
tt (@ one-fourth of the ampunt obtained on the erroneous 
assumption employed by Croll and Ball alike. For if 
temperagure Qgsolely dug to sun-heat, the heat radiated, 
say Aé', were @ is the ‘abs@lute temperature, must be 
equal to that*received, say S, or 

A@e S, 
hence e 
do 18 
ad 45 


whereas the law of dire€t proportionality assumed by 
Herschel, and adopted by @roll anal: Ball, gives 


da _ 49° 
as *s’ 


a result four timeseas great as that obtained above— 

Turning now to Croll’s form*f the argument, we find 
one very remarkable incogsistency, which I think is no 
bad ilMistfatiqn of the special pleading which character- 
ises that infenious writer. When, in the first place, he 
desires to show how grêat may be the midwinter fall in 
temperature due to dimimished sug*heat, he thus employs 
the drgumefM I have criticised above s= ` 

Let.T, be the presentexcess of midwinter temperature 
at the latitude of the British Isles aboveethe temperature 
of space, z.e. above the temperature to which the earth 
would fall Æ all sun-heat were to cease, and S, the 
quantity of ssun-heat at present received on that 
latitude on Midwinter Day, and let T, and S, be the 
corresporMling quagtities for the supposed glacial. winter. 
Then,@on Hegschel’s hypdthesis, T; is to Tyas S, is 
toS,. Having, in that way got an enormous fall of 
temperature, Dr. Croll goes on to say that’a vast pro- 
portion of our midwinter temperature in these isles is 
due, not to sun-heat received by us, but to heat carried 
to us by ocean currents. These ocean currents, he 
argues, will be diverted in the supposed glacial period, 
and thus there will be a further great fall in temperature. 
The argument for this double diminution of temperature 
is, of course, utterly invalid. 1f a great proportion of our 
winter-heat be not due to sun-heat, then a considerable 
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loss of sun-heat would not affect our a Tae 
very much, and the first argument is wrong; if it be ail 
due to sun-heat, then the first argument is right, and the 
second wrong. 7 . 

Nor do we find much greater accuracy in Sir R. Ball’s 
exposition of the theory.e Heis, indeed, Much fairer than 
Croll in taking éhe winter temperaturg as proportional to 
the average daily supply of winter sun-heat, instead of the 
Midwinter Day sun-heat, for itis evident that the adjuet- 
ment of temperature to sun-heat could not take 
instantaneously. But in another particular he seerfis 
greatly to wzderstate the case for the theory. His method 
of calculating the average daily sun-heat is to take the 
winter heat over the whole northern hemisphere, and 
divide it by the number of days in winter, and simiMrly 


for the daily summer sun-hed@® He applies the 2verage” 


thus obtained to calculategagiations in temperature int 

latitude of the British Islands. But when we remember 
that the theory of the Ice Age is the theory of the tem- 
perature of the latitudes from about 45° N. to lat. 
70° N., or, if you like, to the pole, it appears quite mislead- 
ing to use numbers obtained from tg sun-heat received 
by the whole hemispherg, F8rehe praportion which the 
total winte? sun-heat we receive in these Isles bears to 
the total summer-heat is expressed, not by Ball’s numbers 
37 and 63, but by the very different numbgrs 25 and 75. 
The great disparity between these mumbers, contrasted 
with the temperate character®f-our climate, enables us to 
see how futile it is to appeal to ofr imagination, as Ball 
does, to conceive what vast differences ofeclimate must 
be produced by differences in the daily receipt of sun-heat. 


“Tf,” he says, “a double 


place, | 








language; but that is not the case here, nor can the 
con@lusi8n be admitted as in the slightest degree probable. 
In fact, sq far from our being’entitled to infer that such 
an incFease in the mean annual range would induce a 
glacial period, it appears to me that the mere fact that in 
all continental climates north of Lat: 40°, the present 
range is greater than 28° F., entitlesus to infer that such 
a range would have no power whatever to induce an 
Ice Age. o a $ 
The problem of ascertaining the effect of different 
astronomical conditions upon terrestrial temperatures is. 
too complicated for accurate solution “How far the tem- 
perature at any place depends on the sun-heat falling on 
thè outer layers of the atmosphere atthe place (which is 
ail that we can find by calculation), and how far on the 
transference of heat by ocean or air currents, must always. 
remain to some degree uncertain, but that the latter 
ex@rt æ preponderating influence seems evident for two: 
reasons—first, that while the sun-heat in each season 
remains the same from year to year, the seasons them- 
selves vary enormously (we have cold summers and 
hot summers, warm winters and cold winters, all with 
wnchanged conditions of sun-heat); and second, the 
difference between summer and winter temperatures is, 
in northern latitudes, but slight when compared with the 
difference between the quantities of winter and summer 
sun-heat received. Hence it appeared to me that no- 
modification of Croll’s method of calculating differences 
of temperature due to differences of sun-heat could be 
relied on, for our knowledge of the transference of heat 
from one region to another is too slight to enable us to 


gupply of heat [63 measures] | allow for its effect in our equations. But there is another 


be poured in like a torrént during the short season | method which seems very reliable, especially when applied 


(the 166 days of the short simmer] while the sgle 


supply [37 measures] is constrained to do duty over the | currents flow from the south. é : 
Tathen an | method enables us to calculate the lowering, if any, of 
The tota? quantity of | temperature in the epoch of great eccentricity, but it 


long season [the 199 days of the long winter 
intolerable climate is the eresult. 
heat received on thg hemisphere in the cofirfe of a year 
is no doubt the same in each case, but its unsuitable 
distribution bespeaks a climate,of appalling severity—an 
Ice Age, in fact.” 

How untrustworthy this style of argument is, will appear 
when it is pointed out that in order to get a latitude in 
which as large a proportion af 37 per cent. of the annual 
sun-heat is received if the coMlest 199 days, we have to go 


to the British Isles, or any region where warm ocean 
Not, indeed, that the 


appears to enable us to fix, with some degree of certainty, 
a limit to the direct effect of the diminished winter sun- 
heat, 

The method depends on comparing those regions. 
which now receive given allowances of summer and 
winter sun-heat with the regions which, in the epoch of 
great eccentricity, received the same allowances. If, fol- 
lowing Croll, we suppose the temperature on Midwinter 


as far south as Madri@, Naples, Constantinople, New | Day to depend on the sun-heat received on that day, we 


York, or Pekin! Yet we are asked to believe that this 
distribution, approximately two measures in 166 days, and 


find that latitudes 90°, 80°, 70°, 61°, 52°, and 43° now 
receive the same sun-heat on Midwinter Day as latitudes 


one in 199 days, will produce “a a@imate of appalling | go°,.80°, 70°, 60°, 50°, and 40° received on the Midwinter 


sr as Ice Age, in fact.” (“Cause of an Ice Age,” 

P- 135. 

There is another form in whèch the numerical thethod 
is applied by Ball, the result of which, so far from sup- 
porting the astronomical theofy, would, if true, appear 
to me to be conclufiye againg@ it. The present mean 
annual range of temperature in Great Brain is &bout 
20” F., and this, according to Ball, is caused by the dis- 
parity in the dily receipt ofewinter and summer sun- 
heat, acting against the mitigating causes. In the epoch 
of great eccentricity the disparity will be fhuch greater, 
and instead of the range of 20° F, we shall have a range 
of 28° F. (“Cause of an Ice Age,” p. 1%1,) Ball then 
goes on to say that such proPortignate ch#ges “are 
quite large enough to imply “profound digerence® in the 
climatic condition. It is to be observgd that, generally 
speaking, the coldest places are those of the greatest 
mean annual range. We are therefore entitled to infer 
that the effect of such a change in the eccentricity as we 
have supposed, would be to increase the range, lower the 
temperature of the hemisphere, and thus induce the 

-glacial period.” 

One would not consider such a statement out of place 
in a popular series if it embodied the result of an inquiry 
too complicated to be explained except in technical 


NO. 1306, VOL. 51] 





Day of the most extreme eccentricity. In other words, 
instead of Dr. Croll’s fall of 45° F. (I omit his decimal 
point), the midwinter temperature of London would, in. 
the supposed glacial epoch, be lowered to that of Man- 
chester at present, for Manchester is about 2° north of 
London. If, following Ball, we take the average daily 
heat in winter as the basis of comparison, we should find: 
that latitudes 90°, 81°, 71°°3, 61°°7, 527-4, and 43°°3 receive 
in the present winter the same daily average of sun-heat 
as latitudes 90°, 80°, 70°, 60°, 50°, and 40° received in the 
long winters of greatest eccentricity... Cr, finally, if we 
adopt the hypothesis, too favourable to the astronomical 
theory, that ‘the widwinter temperature depends on the 
daily average through the 199 coldest days of the year, 
we find that latitudes 84°°5, 74°, 63°°5, 54°, and 44°2 
ought now, so far as direct sun-heat is concerned, to 
have the same midwinter temperature as 80°, 70°, 60°, 50°, 
and 40° had in the supposed glacial epoch; and when. 
it is observed that the summers in these latitudes were 
then considerably hotter than the summers in the former 
latitudes, 84°°5, 74°, 63°'5, 54°, and 44°°2 now are, the utter 
inadequacy of the astronomical theory to. explain the 
vast differences in temperature must surely be admitted 
by any reasonable mind. 

But when we take account of the ocean currents, it 
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. seems probable that instead of being lowered the winter 


temperature in the British Isles would be raised irethe 
long winter of the supposed glacial epoch. F 
Stream flows at about four miles per day betw@en the 
Azores and Norway—that is, about ten dggrees of the 
earth’s surface in six months, so that we may fairly 
suppose the midwinter heating of these countries to be 
dependent on the summer heating at about Lat. 40°-45°. 
Now- during the-166 days of the short summer in the 
epoch, of great éccentricity, these latitudes received a 
greater daily average of heat than any latitude, even the 
equator, now receives in an equal time. Hence it is 
likely that the midwinter receipt of ocean heat in that 
epoch was much greater than at present. This seems to 
harmonise with the present condition of Mars. So far, im 
deed, as the evidence from the condition of Mars is admis- 
sible, it seems to be quite inconsistent with, Croll’s view. 

‘A paper dealing more fully with the mathegnatiaal 
portion of the subject will shortly appear in the P/zZoso- 
phical Magazine, and a more exhaustive criticism of 
Croll’s and Ball's works will be found in the January 
number of the Geological Magazine for 1895. 

It is satisfactory to know that although the astrono- 
mical theory of the Ice Age has been steadily gaining 
assured position among the semi-scienfific public—one 
sees it referred to as the most generally accepted ex- 
planation in such diverse works as Nansen’s “ Journey 
across Greenland,” and Laing’s “ Human Origins ”—the 
rising school of geologists are strongly opposed to it, as 
contradicting the geological evidence. 


EDWARD P. CULVERWELL. 








NOTES, 


Tue President and Council of the Royal Society have this 
year awarded the medals as follows :—-The Copley Medal to 
Dr. Edward Frankland, for his eminent services to theoretical 
and applied chemistry; the Rumford Medal to Prof. James 
Dewar, for his researches on the properties of matter at ex- 
tremely low temperatures ; the Davy Medal to Prof. Cleve, of 
Upsala, for his researches on the chemistry of the rare earths ; 
and the Darwin Medal to Prof. Huxley, for his researches in 


comparative anatomy, and especially for his intimate association | 


with Mr. Darwin in relation to the Origin of Species. The 
Royal Medals have been awarded to Prof. J. J. Thomson in 
recognition of his contributions to mathematical and experi- 
mental physics, especially to electrical theory; and to Prof, 
Victor Horsley for his important investigations relating to.the 
physiology of the nervous system and of the thyroid gland, and 
to their applications to the treatment of disease. We learn as 
we go to press that the Queen has ‘signified her approval of 
these awards. 


Tue following is a list of those who have been recommended 


by the President and Council of the Royal Society, for election 4 


into the Council for the year 1894-5, at the anniversary meeting 
on November 30:—President: Lord Kelvin, Treasurer: Sir 
John Evans, K.C.B. Secretaries: Prof. Michael Foster, Lord 
Rayleigh. Foreign Secretary: Sir Joseph Lister, Bart. Other 
members of the Council: Dr. Andrew Ainslie Common, 
William Crookes, Francis Darwin, Dr. Andrew Russell 
Forsyth, Sir Douglas Galton, K.C.B., Prof. Alexander Henry 
‘Green, Sir John Kirk, K.C.B., Prof. Horace Lamb, Prof, 
Edwin Ray Lankester, Prof. Alexander Macalister, Prof. John 
Henry Poynting, Prof. Arthur William Riicker, Osbert Salvin, 
Prof. J. S. Burdon Sanderson, Dr. Thomas Edward Thorpe, 
William Henry White, C.B. 


We regret to note the death of Prof. M. Duchartre, the 
eminent French botanist. He was in his eighty-fourth year. 
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THE Soci¢té nationale d'Horticulture de France is organising 
an international exhibition of horticulaufal products and indus- 
tries, to be Reld in May 1895. 


Tue death is anffounced of Dr. Francesco Gasco, Professor 
of Comparative Anatomy and Embgyology in the University 
of Rome. ° 


e 
ir D. A. LANGE, who was appointed in 1858 the 
‘constructor of the Suez Canal, has just died, and was 
| foe some years director in England of that work. He was a 
Fellow of the Royal Geographical Society, the Society of Anti- 
quaries, and of other learned societies, and the author of 
several importa®t books connected with the Suez Canal. 


le A Big’E-BOOK has been isyged containing. Commissioner H. 
M, Jobnston’s report of the first three years’ administration of 
the easten portion of British Central Africa. The report deals 
with the physical geography of the country, its meteorology, 
agrigultural conditions aged resources, mferals, and fauna, with 
the characteristics bf te native races, andgis altogether of con- 
siderable scientific vale. .° = 


| e 

AFTER the great earthquake shocks in Greece, Mst spring, a 
committee was &ppointed toœmake an examination of the 
Parthenon, in oder to ascertain what damage the temple had 
sustained. The comnfittee reported that the building had been 
seriously injured, and thay there was great risk in allowing it to 
remain in its present dangerous condition, They recommended, 
| therefore, that immediate steps be taken. to strengthen it, 
| Reuter’s correspondent at Athens now repoms that the Archaeo- 
logical Society, at a meeting cflfed to consider the question, 
| hav@voted an unlimited cre@it for the purpose of effec.ing the 
| necessary repairs. i 


e 

Mr. É. €.°Russext, “has gent us an account of the 
travels of thte@ bottle-papers used for determining ocean cut- 
rents. One was thrown into the sea ned? the Crozet Islands in 
March 1893, and was found, in “September 1894 between Cape 
Banks and Cape Northumberland. The mean daily rate of this 
appears to have been nearly eight miles. Two other papers 
travelled over much the same course on the south coast of 
Australia, at meañ rates of six and pine miles a day, The 
interesting point is that three currgnt papers should pass over 
more or less the same track, and @gree so well as to the rate of 
the current. The paper that made only six. miles a. day was 
hampered with a hegvy frame of wood, which had been put 

' round it as a protection when it shgald reach the coast. — 


THE grrangemerfts for thg few sessiog of the Society of Arts 
are now annoumced. The session commences on November 21 
with an address from the®Chairman of the Council, Major- 
General Sir John Donnellys The firsg gular paper will be by 
Mr. Hiram M@&xim, on his ‘ Experiments in Aeronautics,” and 
this will be followed the suaceeding week by one by M. Hermite, 
on “ The Electrical Treatmént of Sewage.” #Two other papers 
’ one by Mr, Thomas Ward on “Sak,” and one by Gen. 
Michael on «Forestry ”_-will be read before Christmas. A 
number of papers for meetings after Christmas are also an- 
nounced. ix courses of gantor Lectures are promised, of 
which We first js by” Prof. Wvian Lewes on *“ Explosives,” 
There will be, as usual, a course of Juvenile Lectures after 
Christmas ; the lecture this year is by Prof. C. V.. Boys, F.R.S., 
his subject being ‘‘ Waves and Ripples.” 


M. A, DELEBECQUE, of Thonon, sends usia ‘small pamphlet 
on the lakes of Dauphiné. These lakes are very numerous, 
| many of them being mere tarns or lagoons, and some, although 
figuring as sheets of water on the large-scale maps, are frequently 
dry. He gives an account of his soundings in the lakes of 
Bourget, Aiguebelette, Paladra, and the smaller lakes of the 
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plateau and mountain regions. As to the origin of these basins, 
M. Delebecque believes That many of the smaller are due to 
glacial action, either erosion or the irregular accumulation of 
moraine stuff. He does not confirm Forel’s¢heory of the origin 
of the lake of Bourget by the barring of a latesal valley by the 
alluvium of the Rhone, but is inclined rather to look upon it rs 
a result of movements in the crust. The origin of the other 
lakes is more obscure, but some appear to be probably due bo 
movements of the strata, while others arose from the barring of 
lateral valleys by detritus. Particulars of temperature olgerva- 
tions and analyses of the water of various lakes are given, and 
M. Delebecque concludes with an appeal to the locals scientific 
societies of Dauphiné to initiate systematic observations onghe 
lakes of the district. ` . 


MONSIEUR Faye, the celegraed French astronomer, wht 
lives in Paris, has recently received a handsome ken of 
the admiration of hie colleagues. All the membew of the 
Bureau des Longitudes, together “with their presidet, 

. 





e 

Monsieur de la “Grye, assemble@ in his house, and pre- 
sented him with a silver enamelled tablet, on Which Astro- 
nomy and History are represented offering a medallion to the 
mo:t useful of careers. Lt bears the following ingcription: ‘‘ To 
Hervé Faye, President of the Buregu des Longitwles, 1874- 
1893. The homage of his coll@gues.” " The gwo allggorical 
figures are sitting in the clouds, and Astronomy is pointing 
to the comet which was discovered by the illustrious astronomer. 
This interview greatly affected Monsieur Faye, who had only 
retired on account of the new law, opposing the perpetuity of 
the presidency, 


MR. J. THEODORE BENT AND Mrs, Ben't leave London 
to-morrow, November 9, for an exploring journey in Arabia. 
They go first to Karachi, and thence by steamer to Muskat on 
the Gulf of Oman, where the land journey commences, It is 
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Mr. Bent’ intention to cross Arabia from east to west, and, in 
doing so, to revisit the Hadramut Valley, and continue his 
archzeol@gic@l researches there. 


MR. TREVOR BATTYE, to whose arrival at Archangel we 
referred last week, has telegraphed to the Zmes a detailed 
account of his experiences on his visit to Kolguef Island. He 
landed on the north-west coast of the island on June 21, at the 
mouth of the fiver Gosina, accompanied by Thomas Hyland 
(a bird-skinner) and a spaniel. A few days later they started 
to cross the island, and found the journey very difficult on 
account of the bogs and snow-filled ravines, and the severity of 
theweather, which was either cold and foggy or intensely hot, 
cfiling out swarms of mosquitoes. Birds were abundant, but 
the only mammal seen was a fox. At length, after a week's 
travelling, a party of Samoyedes and many reindeer were found 
near Chm. Mr. Trevor-Battye made this his headquarters 
until August 20, gaining much information as to the language 
and customs of his hosts, and assisting them in their hunting. 
He records the capture of 300 Brant geese in one net, and 
on another occasion the slaughtering of 300 reindeer. A 
Ressian trader arrived who had visited the island for thirty- 
five successive years, and he remained a month transacting 
business with the Samoyedes. On September 18 Mr. Trevor- 
Battye sailed with the Russians for the mainland, and ex- 
perienced bad weather on the way, and much difficulty in 
navigating the shallow water near shore. His orthodox com- 
panions attributed this difficulty to the presence of a Samoyede 
idol which was very displeasing to St. Nicholas; but Mr. 
Battye clung to his trophy, though at some personal risk. 
After landing, there was a four days’ journey in sledges to 
Oksina, and a three days’ boat trip up the Pechora to Ust 
Tsilma. It was the worst time of the year for travelling, as 
the land was marshy, and the rivers, unnavigable on account of 
floating ice, were not yet frozen over. However, Mr. Trevor- 
Battye and his companion struggled on in sledges or carts, and, 
after adventures with wolves and all manner of delays, ulti- 
mately reached Archangel in excellent health. Kolguef 
Island appeared to be of alluvial formation with no trace of 
massive rock, being possibly a remnant of the delta of a great 
river. The coast-line is quite different from that shown on the 
chart. Extensive zoological and botanical collections were 
secured, 


Ar the annual meeting of the Royal Cornwall Geological 
Society, held at Penzance, on November 2, Mr. Howard Fox, 
the President, reviewed the progress made during the past 
twelve months towards the elucidation of the many unsolved 
problems of Cornish rocks. Mr, F. J. Stephens had found 
radiolarian cherts in the Meneage conglomerate, and on the 
mainland near Mullion, Mr. Ussher, of the Geological Survey, 
had traced Upper Devonian strata in the St. Germans district, 
west of the Tamar. The President himself had found similar 
*trata west of Padstow, and a peculiar rock at Dinas Head in the 
same district, which contained nearly ten per cent. of soda. In 
its compact form it might easily be mistaken for a chert, but it 
passed into a nodular variety showing spherulitic structure. 
Whether it were a soda felsite (keratophyre) or a sedimentary 
rock altered by contact metamorphosis, such as the Adinole of 
the Hartz, was a question on which petrologists were not as yet 
in absolute agreement. The evidence from sedimentary rocks 
in contact with greenstone on Cataclens and Round-hole Points 
indicated a sedimentary origin, as did General McMahon's 
notes on the sections he had examined. Crinoidal remains had 
been found in black shales of the Ordovician district of Veryan, 
interbedded with radiolarian cherts, but these shales had as 
yet yielded no typical zonal fauna, He (Mr. Fox) had sent 
some sections of the carboniferous cherts of East Cornwall 
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to Dr. Hinde, who found those from Carzantic Quarry, near 
Launceston; full of radiolarian casts, with oneinstanceo stiucture. 
Further investigations were being made in this dire@iog by Mr. 
Ussher and himself. In conclusion, he drew attention to the 
unwise practice of taking away shingle from beathes faster than 
it was being reproduced by nature. 


In connection with the controversy over preformation and 
epigenesis which at present agitates the biological world, we 
may draw the attention of our readers to a series of articles 
contributed by Wilhelm Haacke to the Maturwissenschaftliche 
Wochenschrift (Bd. ix. Nos, 32-38, Aug. and Sept. 1894), under 
the title ‘‘ Schöpfung und Wesen der Organismenform.” ‘he 
writer passes under review the various theories of the origin and 
development of organisms which are associated with the names 
of Albrecht von Haller, Wolff, Blumenbach, Ggethe, Lamarck, 
St. Hilaire, Darwin, Weismann, Roux and other biologists, nd 
criticises them from a standpoint not far removed from that of 
Oscar Hertwig. The synthetic views of the author do not give 
one the impression of finality, but, as a historical résemé of the 
oscillations and tendencies of thought upon some fundamental 
problems in biology, Dr, Haacke’s essay is distinctly interesting. 


THE importance, both from economic and from scientific 
points’ of view, of a thorough knowledge of the floating 
fauna and flora round our coasts is so generally recognised, 
that our readers will be interested in a recent article which, 
in concise form, furnishes‘a number of valuable data upon 
this subject, and must considerably facilitate the further 
prosecution of similar researches. The article forms part of a 
report contributed by Mr. W. Garstang to the current number 
of the Fournal of ‘the Marine Biological Association, in which 
the author gives a record of his ‘observations upon the fauna 
during 1893-94, and upon the breeding seasons of marine 
animals at Plymouth, and also submits an attempt to construct 
a calendar of the changes observable in the floating fauna from 
month to month in the same locality. Der Anfang ist das 
Schwer, and marine biologists familiar with the seeming fickle- 
ness of marine phenomena know well the powers of discrimina- 
tion and the experience necessary for the production of 
accurately generalised information under this head. It is most 
satisfactory, therefore, that the valuable work upon our north- 
eastern fauna, which Prof. M'Intosh has conducted for many 
years past at St. Andrews, should be now supplemented by 
the observations of another competent naturalist on our south- 
western shores. If, as we hope, arrangements can before long 
bé made for carrying on continuous observations at the young, 
but promising, station at Port Erin, and on the west coasts of 
Ireland and Scotland, we shall in good time be equipped with 
data of the most valuable kind for determining many` problems 
connected with the natural history of our migratory and other 
fishes. 


THE second of the Tufts ‘College Studies embodies the 
results of an. investigation of the development of the lungs® 
of Spiders (Agelena nevia and Theridium tepidariorum) by 
“Orville L, Simmons. The author’s interpretations differ er.» 
tirely from those of Jaworowski, already noticed in our columus 
(October 25, p. 621), He finds that the lungs arise as ir- 
foldings of the ‘posterior surface of the appendages of the 
second abdominal somite, the lung cavity being essentially a 
pit in the body-wall at the base of, and behind, the appendages 
in question. The development of the lamellæ agrees strikingly 
with Kingsley’s observations on the origin of the gills of Limulus, 
and lends considerable support to Prof. Lankester’s well-known 
theory. The trachez develop behind the next pair of limbs at 
the apex of a similar depression of the body-wall. In their 
earlier stages these appendages show on their posterior surfaces 
certain feeble undulations, which the author regards as aborted 
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lung- or gill-lamellz. The tracheal twigs arise as simple in- 
growths comparable, in the author’s opfnion, with the infoldings 
which proditce the lamellæ. Mr. Simmons concludes that the 
Iung-book condition is paari the tracheæ of Arachnids 
being derived fram it. How far he is right in this conclusion, 
and how far (if at all) JaworowSki has gone wrong, are 
questions that we hofe will not long remain undecided. 


\ REDETERMINATION of the temperature of greatest density 
eof water has recently been carried out by M. de Coppet, who 
gives an account of his results in the Aznales de Chimie et de ` 
Physique. On account of the very slow change of density 
about that®temgerature it is difficult to determine it within a 
hur@lredth of a degree Centigrade. The method adopted wasa | 
modification of that of Despræz. A number of thermometers 
feere mounted in the lid of a cylipdrical water vessel with their 
bulbs at®arious distances from the bottom, and symmetrically 
disposed about the axis. On immersing-the vessel in a cold 
watgr bath, a current wg% set up, passing down along the sides 
and ascending in the @ntre. After a while the current stopped, 
and then was reversa® Theg course , of the . Current could be 
followed by the’, readings Sof the ehermometers., The water 
having the greatest density. would sink to the bottom, and the 
temperature of the lowest bulb would be approximately, that of 
greatest density. . By the. temperature at which the lowest 
thermometer stopped for a time was higher on cooling than, on 
heating, The curves exfibiting the two series of changes are, 
however, aymfhetrical, an@ give the temperature of maximum , 
density as 3°"982 by the hydrogen thermometer under a pressure | 
of one atmosphere, i ing. Be 

ASsSIMPLE method of obtaining light of- different wave-lengths 
for use in polarimetric work is described :by Landolt in the 
Sitzungsberichte gf the Berlin Academy, No, 38. , White light 
from an Aub?’ s glow -lamp i is pafsed' through different absorp- | 
tion cells containing coloured solutions gwhich can be readily 
procured. Details are given ‘af ‘the préparation of five such’ 
cells, by means of which red, yellow, green; light blue, and 
dark blue light may be obtained. Examined spectroscopically, 
the light is in each case found’ to consist of a band, and is not 
by any means: monochromatic ; 3 if, however, the, rotation be 
less than 20°, 1 Of with one `ò9'two o@the cells, évem if it be 
considerably greater, the’ field ef the’ polarimeter ‘remains 
apparently uniform; in tint. "Tite, wave-lengths with which the | 
bards may be taken to correspond, were determined by uising* 
the cells in'a set of ‘Sbéervations op the rotation ‘of quartz, ‘and 
comparing the results with those’ obtained’ for the Yotation’ of" 
quartz by Broch’s. thethod. Phe wave- -lgngths were thus asċer: 
tained to be net far removed from those of the Fraunhofer lines 
C, D, E, F, G; ' The in@trument employed was' a’ Laurent 
half-shadow polarimeter - fisted with q Lippich’s polariser. A` 
simple meth@l of this kind has long been required for the 
speedy investigation of rotatory dispersion. It is also of im- 
portarce to have a ready means of obtaining fight of short wave- 
length, which,is of especial service when determining the rota- 
tory power of feebly active substances. 


In a paper Communicated to ZL'Eectricien (Paris), M. G. 
Darriens gives an aceount Sf gome recent experiments he has 
made dn the @emical reactions which take place in the 
ordinary lead acc&mulator. To get an idea of the chemical 
state of the negative plate of an accumulator, the author treated 
a given weight of the negative plate of a fully-charged accumu- 
lator with hydrochloric acid, and measured the volume of 
hydrogen evolved. He then measured the volume of hydrogen | 
evolved when an equal weight of ordinary sheet-lead was dis- 
solved in hydrochloric acid, and, obtained practically the same 
number as before. This experiment seemed to indicate that 
the negative plate of a charged accumulator consists of metallic 
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lead, in a very finely- diwded state, and that a charged accumu- 
lator simply represents an ‘Ordinary voltaic cell in which lead is 
the negative element. In order to test this point, the author 
has examined the behaviour of several forms 6f primary battery 
in which finely-divided lead js used as the negative metal. In 
the case of a Danjell cell, consisting of a copper plate in‘a 
saturated solution of copper sulphate and a plate of spongy lead 
in dilute sulphuric acid, the liquids being separated: byja®@ 
ordinary porous pot, the mean of several experiments gave the 
value 0°64 volt as the electromotive force. A calculation 
of the electromotive force of this cell, based on the heats 
of formation of the different substances, giges 8'3 volt, 
„so that it would gppear as if.lead in this very finely-divided 
state evolved more heat when it eWered into combination than 
under ordinary conditions, Igthis supposition is true, it is 
necessary to add 0°34 to the figures calculated for ordinar sheet- 
lead, to allow for this ‘gallotropic” modification of the metal. 
If we apply this correction to the obsefwed electromotive foge 
(1'6 volts) of an element consisting of PbO, and pure lead, we 
get the quantity 1'94 volts, which eepreseitfs athe electromotive 
force of the element PbO, afd spongy lead: The above values 
can be utilised to calculate the quantity of heat necessary to 
convert ordinary lead into spongy lead, the yalue obtained 
being 7'4 calories. With a Daniell cell, amdescribed above, in 
which the spongy lead had a surfate of one square décimetre, 
and weighed 440 grms., the mean electromotive force was 0°57 
volts and the capacity 13°75 ampere-h®urs, the infernal resist- 
ance being about 0°42 ohms. This ‘form of cell is subject to 
the same objection as the ordinasy*form of Daniell, namely, that 
after a time the copper-sulphate soystion diffuses through ehe 
porous pot, and the copper is deposited on the negative metal. 


š e k . 

THE: filtration of water on a Jarge“as well as tn assmall scale 
has acquired quite a different significance since thë Bacteriology 
of water has sprung into” existence ; and it isas a useful, because 
impartial contribution to this subject, bat we welcome Surgeon- 
Major Johnston’s short treatise on: ‘‘the relative efficiency. of 
certain filters for removing micro-organisms from water.” The 
investigations here recorded were made as qualifying work for 
the degree of D.Sc, at Eqjnburghy University, andthe experi- 
ments were carried out in tha Public Health Laboratory of the 
h University, The filters examfhed were those known as the 
Atkins patent water filter, Maignen’s ‘table ‘‘ Filtre Rapide,” 
the, Nordmeyer-Berkefeld filter, and the Pasteitr-Chaimberland 
filter, “The first two filters are*described as useless for Stetilising 
water, both of them not only allowigg ‘‘ microsorganisms to pass 
through the pores,” bit affording ® 4 suitablesnidus for the 
growth and multiplication of micro-ogganisms, which are found 
in much greater numbersgn the filtered water than in the un- 
filtered.” The “f Berkefel?” and “ hamberland § filters were 
more elaborately examined. The “Chamberland ” cylinder 
selected was one intended for slow filtration, and in comparing 


' the results obtained with it and the ‘‘ Berkefeld” cylinder re- 


spectively, it must be borne in mind that the rate*of filtration 
through the latter was 54 times greater than through the former, 
although after twenty-four hours’ continuous filtration, the rate 
- was only 14 times greatêr. Majgr Sohnston’s opinion, | based 
on his examination of these particular cylinder® is that” “the 
Pasteur-Chamberland filter is the best and offly one on which 
reliance can be placed for permanently sterilising water.” An 
important point, and one which has been overlooked by the 
author, is the temperature of the room in which the filters were 
kept whilst under examination. Freudenreich found that a 
higher or lower temperature had a marked effect on the effi- 
ciency of the Chamberland filter. It is to be regretted that in a 
thesis of this kind, purporting to havea bibliography, the author 
should have entirely neglected to mention or refer to, in any 
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way, a large number of important investigations on these par- 
ticulaf filters published during the last few years in various 
foreign jqurifals. 


Mr. G. J. Syytons has contributed to part ii, of the Report ` 
of the Chicago Meteorological Congress, an interesting’ summary 
of early English meteorological literature, embracing the years 
1337-1699. He only deals with some fifty books and pamphlets 
contained in his own library, but his special knowledge of 

lemeteorological bibliography enables him to give some useful 

particulars about these old works. We can only briefly refer 
to a few of them here. In the Bodleian Library at Oxford 
there is'(as far as is known) the earliest continuous weather 
reoord in the world, containing observations by the Rev. W, 

“Merle from January 1337 to January 1344. A few copies of a 
translation of thisywork were printed in 1891. These observa- 
tion§*show that the weather at that time was very similar to 
what it is now. In 1670, ‘The Shepheard’s Legacy” was 

printed. This work: is excessively scarce, and is the, earliest 
edition of what, has since been reprinted many times as ‘‘ The 
Shepherd of Banbury’s Rules for judging the weather.” „In 
16%1 appeared ‘‘A discourse concerning the Origine and Pro- 
perties of Wind,” &&. This treatise is noteworthy as being pro- 

bably the first in which the theories of the winds are compared 

with details of the trade winds, monsoons, &c. In 1696 a work 

entitled ‘‘New Observations on the Natural History of the 

World of Matter,” &c., by the Rev. T. Robinson, was published. . 
It gives the earliest description yet known of the strong local ` 
wind known in Cumberland as the he/m wind, Thè subject of 

this wind has been brought before the Royal Meteorological 

Society on several recent occasions, and that Society appointed 

a committee to collect information upon it. 


THE November number of the Journa? of the Chemical 
Society has been published. It is almośt entirely taken up 
with abstracts of papers published in other journals. 


Messrs, R. FRIEDLANDER AND SON have sent us their. 
Nature Novitates, Nos. 14-19, 1894, and No, xxx. of the ° 
quarterly list of their new publications. The lists are invalu- 
able to those who wish' to keep in touch with recent scientific 
literature. ' 


THE Quarterly Journal (No. 201) of the Geological Society 
contains several papers on the geology of Africa, “Dr. J. W. 
Gregory .describes the glacial geology of Mount Kenya ; 
Captain H. G. Lyons, the stratigraphy and physiography of the 
Libyan Desert ; and Mr. H. Draper, the principal physical and 
geological fatures of South- eastern Africa, and the occurrence 
of dolomite in South Africa. There are seven otlier papers in 
the Juzrnal, and sixteen plates. . i 


WE have received parts iv, tọ'viii. of the third volume of 
the Zransactions of the Leicester Literary and Philosophical . 
Society, extending from July 1893 to July 1894. The Society 
holds general. meetings, at which lectures of a more or less 
popular character are given, and sectional meetihgs for the 
reading and discussion’ of technical papers. Its object is to 
cultivate ‘literature, science ‘and art, and, judging from the’ 
reports, good work is being done‘in each of these directions. 


` Ir is well known that Dr. A. Bernthsen’s ‘‘ Text-book of ° 
Organic Chemistry ” is an excellent elementary account of the 
principles of organic chemistry. Dr, George McGowan’s trans- 
lation of the work, published by Messrs. Blackie and Son, was . 
reviewed in these columns in December 1889 (vol. xli. p. 172). 
A second English edition, revised and extended by the author 
and the transiator, has now appeared. It is virtually a trans- 
lation of the fourth German edition, published last year, and 
therefore various chapters have been recast in border to include 
new developments of their subjects. 
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Messrs. R. AND J. Beck have just issued an illustrated 
catalogue of microscopes, object-glasses, and othe? apparatus 
-for which they are famed, In it we find descriptiqns of micro- 
scopes, from the large binoculars (which some investigators 
declare to be almost indispensable for certain mesearches) to the 
smaller instruments suilable for bacteriological and clinical 
work, and the useful petrological microscopes. The microscope, 
like the telescope of the present day, bristles with innumer- 
cable accessories, and Messrs. Beck’s catalogue appears to contain 
most of these adjuncts. A copy of the catalogue will be sent, 
post free, on application. 


Tue Report of the Weather Bureau of the United States for 
the year 1893, which has just reached this country, shows that a 
general reorganisation has been effected, and that the work has 
been carried on successfully, A very importagt publication of 
the results of observations during 1891 and 1892, from®upWards 
of 2000 stations, has been recently issued, Every means is 
taken to popularise the science ; the daily weather map is now 


issued at seventy-two stations of the Weather Bureau outside of |. 


Washington, the number distributed annually being over two 
and a half millions. The circulation of the weekly weather 
crop bulletins of the State services ha also greatly in- 
creased; and continues to be the most valuable feature 
‘of State weather service work. A large number of rail- 
way companies co-operate with the Bureau. in distributing 
the daily weather forecasts by telegraph over their .lines, and 
whistle-signals are used to a considerable extent in some States. 
The subject of seasonal forecasts is receiving the careful 
attention of the Bureau, since the meteorological service of 
India has indicated a path by which useful results can perhaps 
-be reached. The report also states that Prof. Bigelow continues 
his studies of magnetism with sufficient prospect of success to 
justify the time and labour expended. The library of the 
Bureau now consists of nearly 20,009 books and pamphlets, 
and the bibliography of meteorology comprises more than 
65,000 titles. 


CULTIVATORS and admirers of roses will be interested in 
*“ Rhodologia ’—a discourse on roses and the odour of rose— 
by Mr. J. C. Sawer, published by W. J. Smith, North Street, 
Brighton. Too much attention is generally given to the de- 
velopment of colour, form, and size of the flower, little heed 
being paid to the great variety of perfumes generated in the 
beautiful petals. Mr. Sawer Says that there are experienced 
gardeners who can discriminate many varieties of roses in the 
dark, recognising them by their perfumes. The pure odour of 
rose is best represented by Rose Damascena, Miller, and X. 
centifolia, Lin, The art of distilling roses appears to have 
“originated in Persia, and dates from about 1612. In 1684 it is 
certain that otto of rose was manufactured on a large scale at 
Shiraz, Otto of rose was known in Europe, however, about 
forty years sooner than in the East, where its manufacture was 
first practised. -We learn that at the present day the odorous® 
„products of the rose are extracted in Bulgaria, France, Ger- 
many, and to some extent in India, Persia, Tunis, Algeria, 
Morocco, and Egypt. The rose cultivated in Bulgaria for the 
otto is a variety of Æ, Damascena—the red damask rose. 2. 
centifolia, which in English gardens is grown as the cabbage 
rose or Provence rose, is cultivated commercially in the south 
of France. Mr. Sawer brings together in his pamphlet a mass 
of details of interest to students, as well as to manufacturing 
chemists and buyers of rose-products. Rose growers (both 
amateur and professional) should certainly read ‘* Rhodologia.” 


Two remarkable substances, carbazide or carbonyl nitride, 
CON,, the nitrogen analogue of phosgene gas COCla and 
di-urea, CO(NH . NH),CO, the carbonyl derivative of di- 
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the compound | 


hydrazine, are described by Prof. Curtius and Herr Heidenreich 
in the current Berichte. The forme compound, which is con- 
stitutionall¥ formulated CO(N,},, is found to be readily pro- 
duced when the ,recently described hydrochloride of carbo- 
hydrazide, CO(NH . NH,HCI),, is treated with a cold aqueous 
solution of sodium nitrite. The refiction is a relatively simple 
one, proceeding acoerding to the equation :-*- 


@O(NH. NH,HC!), + 2NaNO, = CO(N,), + 2NaCl + 2H,0. 


Carbgzide as thus produced is a colourless oil of most explosive 
character. It explodes with great violence when merely 
touched. When the oil is dissolved in ether, and the solution is 
allgwed to evaporate over calcium chloride, the pure substance 
CON pis left in long brittle crystals, which usually explode 


*gpontaneously in a bright light, but may occasionally be pre- 


served gor some little time befr disruption. The substance is 
extremely volatile, and the vapour possesses a most penetrating 
and stupefying odour, reminding one sithultaneously of phosgene 
gas and azoimidee N,@1. Its compositiog is readily proved by 
saponification with ajlsalies, which convert it "into salts of azoi- 
mide, which can *be predlpitated eby silver nitzite. It also 
reacts with aniline in alcoholic solution to produce carbanilide 
and free azoimide. The second compound described in the 
eee NH.N 
communication, di-urea, COXe 
° NH. N 
e NH. COQC,Hs 


H 
CO, is produced when 
H i 


, also recently described by 
NH. COOCH; i e 
Prof. Curtius, is heated to 100° in a tube with hydrazine 
hydrate. Di-urea crystallis®s readily from water in monoclinic 
prisms melting at 270°. ‘It behaves as a strong monobasic acid 
which i$ capabf of expelting earbonic acid from carbonates, 
The ammonium salt, C,H3N,O,. NH, + H,O; barium salt, 
(C,H,N,0,)2Ba+ 3H,0; silver salt, CotigsN,O,Ag ; and diam» 
monium (hydrazine) salt, C,H3N,0, . NaH, have been prepared 
and analysed. It is a very stable substance, quite -different in 
this respect from the explosive carbazide above described. 
When heated, however, with concentrated hydrochloric acid in 
a sealed tube to 150° it is decomposed into carbonic acid and 
hydrazine. ba z 2 


CO(NH . NH),CO + aO = 2CO, + 2N, H 


The hydrazine remajps combined with the hydrochloric acid in 
the form of a chloride, presumably diammonium chloride 


NHCl k 2 


‘ $ . e . 
Tue additiS8ns to the Zoological Society’s Gardens during the 
past week include a Bron Capuchin (Cebus fatuelles) from 
Guiapa, presented by Mr. Graham S “Pownall ; two Common 
Marmosets (Mafale jacchus) from South-east Brazil, presented 
by Mr. D. B. Macdougal?; two Black-backed Jackals: (Canis 
mesomelas) from South Africa, presented by Mr. Claude 
Southey; thyee Crossbills (Zoxia curvirostra), two Parrot 
Crossbills (Zoxia pityopsittacus), an European White-winged 
Crossbill (Zoxta bifasciatus), a Yellow Bunting (Emberiza 
aureola), @wo Northern eMarsh Titse(Parus borealis) from 
Russia® presened by Captain A. Newnham ; a Double-ringed 
Dove (Turtur bitayquatus) from Java, presented by the Hon. 
Rose Hubbard; a Black Salamander (Salamandra atra), 
European, presented by Mr. Maurice Suckling ; a Bonnet 
Monkey (Macacus sinicus) from India, two Lions (Felts 
leo, 6 &) from Africa, deposited ; a Golden Plover (Charadrius 
pluvialis), three Dunlins (Tringa alpina), European, 
purchased ; a Spotted Pigeon (Columba maculosa), a Tris 
angular-spotted Pigeon (Cudzmbaguinea), two Vinaceous Turtle 
Doves (Turtur vinacetts), bred in the Gardens, 


+$ 
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OUR ASTRONOMICAL COLUMN. 


A COMET ON THE ECLIPSE PHOTOGRAPHS OF 1893.—A 
syear ago Prof, Schaeberle announced that. the eclipse photo- 
graphs taken by him at Chile in April 1893, showed a comet- 
like structure in the corona near the sun’s south pole. The 
photographs takea by the British observers in Brazil and Africa 
were examined in order to see if they showed the cometary 
object, but nothing could then be made out. It is well knovgn, 
however, that faint objects can be easily found when the 
observer knows what can be seen, and where to look, forét.e 
Prof, Schaeberle and Prof. Holden were confident that acomet 
was photographed upon the corona of the 1893 eclipse, and,, 
with the idea of obtaining confirmation of the dissovery, the 
latter sent Mr. W. H. Wesley copies from negatives obtajned 
at Chile and Br&zil, having marks upon them showing the exact 
position of the object in question. d 
their purpose, for Mr. Wesgyesays, in the Observatory, thet 
they clearly point out a cometary structure in the coro@a, The 
object is extremely faint, and, unless particular attention is 
drawn to it, appears 1®e a forked cowonal ray. Evidently the 
only way to prove that the object whg really a comet wês to 
measure its angular distance from the moon’s limb on the photo- 
graphs taken at the different eclépse staffons. Mr. Wesley has 
done this, end he finds that the,distances are: Chile, 29’; 
Brazil, 36’; Africa, + 47’.: Therefore, it is concluded ‘‘ the 
evidence of motion relatively,to the sun, given by the compari- 
son of the plates taken at the three stations, s@ems to place the 
nature of Prof. Schaeberle’s interesting discovery beyond a 
doubt.” d . 


` THE TRANSIT OF MERCURY.—T$e transit of Mercury across 
the sun on Saturday, November 10, is a matter of more interest 
to American than¢o European astronomers. The planet will 
enter upon the sun’s disc at 98*from the North point, counting 
towards the East, and will leave a a point 50° from the North, 
counting towards the West. It will reach the sun’s limb at five 
minutes to four in the afternoon; but as {he sun sets at Green- 
wich about twenty minutes later, there will net*bg mitch oppor- 
tunity for observation in L&ndon. In America, however, if 


. the weather is favougble, the planet will be observed during 


the whole of the five hours jt will take in transiting, The 
following are the Greenwich freag Times of the phases of the 
transit :— 
h m. s. 

Nov. 10 3 55 31'2 
” 3 57 15°4 
n 633485 
” 9 10 26°4 
” 9 12 10°4 


Ingress, exterior contact 

Ingress, interior contact ) 
Least distances of centges (4' 267-8) 
Egress, interior contact , nee 
Egress, exterior contact e 


se 

MIRA CETL — Mr, Fowler writes from South Kensington to 
draw attention to the fact that this remarlgable variable will be 
suitably placed for observatéons during its progress to the next 
maximum. According to the Companion to the Observatory, the 
date of minimum was,Septembe? 24, and tte maximun may be 
expected about February next. It will be of “ggeat interest to 
obtain a spectroscopic record during the rise to maximum, with 
special reference to thé time of appearance of the bright lines of 
hydrogen, which have been seen Near the time of mayimum. 

Mr. Fowler observed the spectrum on Octobtr 24, with the 
three-foot reflector, and it did not then differ from the spectrum 
of such a star as® Herculis, in which the hydrogen lines are not 


known to appear bright, ‘The bright part of the spectrum® 


which is coincident with the carbon band near® 5165 was rela- 
tively less bright, however, than when it was observed near the 
last maximum, e 


RETURN of Enci®:’s Comat. —It $ reported that Encke’s 
comet was observed at Rome by Prof, @erulli, *near the 
predicted place, on November I. Acaprding to a search 
ephemeris given in the Astronomische Nachrichten, No. 3260, 
for Berlin midnight, the comet’s place for November 8 is 
R.A. 22h. 59m. 30s. Decl. ++12° 32’ 18”.. The comet passes 
perihelion next February. i 


Two VARIABLE STars.—In a Wolsingham Observatory 


< Circular, No. 40, dated Oc:ober 30, the Rev. T. E. Espin 
, says: ‘*The variability of two red stars, R.A. oh. 49‘om. 
- Decl, + 58° 1’ and R.A. 1h. 49°8m. Decl. + 58° 46’ has been 


definitely ascertained.” 
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e ¢ OBSERVATIONS OF MARS. 


A LARGE proportion of the October number of Astronomy 

and Astro-Physics is devoted to articles on Mars, illus- 
trated by severgl coloured plates. Schiaparelli’s map of Mars 
forms the frontispiece; Prof. Schaeberle contributes nine 
drawings of the planet; and there are three plates containing 
drawings made at the Lowell Observatory, Flagstaff, Arizona, 
by Mr. Percival Lowell, Prof. W. H. Pickering, and Mr. A. 
E. Douglass. ‘The following statement, from an article by Prof. 
Pickering, is a chronological summary of the more important 
facts and discoveries relating to Mars. It is chiefly compiled 
from Flammarion’s monograph on Mars, and should be of 
spgcial interest at the present time :— 

272 B.C. The first known observation of Mars is recorded 
iñ Ptolemy’s Almagest. 

1610. The phases of Mars were discovered by Galileo, 

1659. The fast sketch showing surface detail was made by 
Hewghans, He also suggested a rotation in 24 hours, 

1666, Cassini determined the rotation of Mars to take place 
in 24 hours 40 minutes. He also observed the polar caps, and 
“ he distinguished on the disc of Mars, near the terminator, a 
white spot advancing into the dark portion, and representing 
without doubt, like those of the moon, a'roughness or irregu- 
rity of the surface.” This latter statement is curious, but the 
effect was undoubtedly due to irradiation, since his telescope 
was entirely inadequate to enable’ him to observe such a delicate 
phenomenon. : 

1777. With the exception of Huyghens, Hooke, and pos- 
sibly Maraldi, no one succeeded in making recognisable 
sketches of the surface detail upon Mars for over a century, 
until Sir William Herschel took the matter up in this year, 

1783. Sir William Herschel detected the variation of the 
size of the polar snow caps with the seasons, méasured the 
polar compression, and determined the inclination of the axis of 
the planet to its orbit. 

1785-1802, Schrceter made an extended study of the planet. 
His drawings are upon the whole rather better than those of 
Herschel. He discovered among other things the very dark 
spots to which Prof, Pickering has referred in his publications 
as the Northern and Equatorial Seas, He, however, supposed 
them to be clouds. . 

1840. Beer and Maedler published the first map of the 
planet, assigning latitudes and longitudes to the various mark- 
ings. On this map are indicated the first canals, and the first 
of the small lakes, so many of which have been discovered 
during the last few years. The canals are Nectar and 
Agathodaemon and portions of Hades and Tartarus. The lake 
is Lacus Phoenicis. Their map is the first satisfactory repre- 
sentation of the entire surface of the planet. ` The only region 
which previous observers had clearly distinguished was that in 
the vicinity of the Syrtis Major. 


1858. Secchi made a careful study of the colours exhibited 
by the planet. - 
1862, Lockyer made the first series of really good sketches 


`of the planet, showing all the characteristic forms with which 


we are now so familiar. His drawings, and also those of some 
of the other observers, give the first indications of the appear- 
ance of the central branch in the Y, so called by Secchi. 

1864. Dawes detected eight or ten of the canals, 

1867. Huggins detected lines due to the presence of water 
vapour in the spectrum of Mars. 

1867. Proctor determined the period of rotation of Mars 
within o'I second. 

1877. Hall discovered the two satellites of Mars. ` 
._ 1877. Green made a very excellent series of drawings of the 
planet, superior to anything which had preceded them. : 

1877. Schiaparelli made the first extensive triangulation of 
the surface of the planet, and added very largely to the number 
of known canals. i 

1879. Schiaparelli detected the 
first known double canal. 

1882. Schiaparelli discovered numerous double canals, and 
announced that the appearance formed one of the characteristic 
phenomena of the planet. 4 

Mr. Percival Lowell reports the observations of Mars made 
at the Lowell Observatory, in continuation of those recorded in 
our issue of September 13. The subjoined abstract of the paper 
raises some interesting points, The suitability of the site of the 
observatory may be judged from the fact-that the planet has 


gemination of Nilus, the 


ad 
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been observed at Flagstaff every night, with but few exceptigns, 
since the beginning of June. British astronomers would like to 
be blessed with similar favourable opportunities. 9 

A noteworthy feature of Mr. Lowell’s previous paper was 
the large area occupied by the dark regions os Mars, while 
those singular, tilted peninsulas that are so generally repre- 
sented connecting the continents with the islands to the south 
were conspicuous by their absence, At that time one continuous 
belt of bluish-green stretched unbroken from tge Hour-glass 
Sea to the columns of Hercules, or rather to where this pass 
should have been, for it was not'visible. Now (September 10) 
the continuity is cut. Hesperia has reappeared, and it has done 
this in just the way we should expect it to show were it land 
drying off by a sinking of the general water level. Simy- 
taneously, the region formerly occupied by the polar sea and 
the region to the north of it from having been blue, has now 
become for the most part reddish yellow. 


This reappearance |, 


4i 





to have an area show as a depression,om account of its slope, 
either the aygas on both sides of it must be rising in altitude, - _ 
or the area itself must be falling in height, and this state of 
affairs could not go on for ever unless the surface were an im- 
possible spiral. §o that the persistency of this flattening is. 
thus,unaccounted for. . e 7 
' Prof, Story has suggested that these dark areas have 
smooth surfaces such as water would have. , In this case, 
remarks Mr, Lowell, the reflection from them, by which 
alone they would be perceptible, would ‘diminish much 
‘mere rapidly from the centre to the side than would be 
the cas@/ with regions having rough surfaces, such as deserts. 
Tt{\may] be added that though a rough surface, properly 
constructedy might obliterate itself by its own shadows, this 
elg not.happen to either a desert or a forest or a grass-grown. 

ain, s i 
r The s&cond kind of irregulftities are projections, or small 


of Hesperia and change of colour of the regions farther south | né@tches, such as are visible uporg the lunar terminator ; only, 


is not due to increasing distinctness of vision consequest uj*tn/ 


the nearer approach of the two planets. Had Hesperia been 
then of anything like the brightness it is now it\cou not have 
been invisible. Furthermore, Eridania is at present one of the 
brightest parts of the disc, not only as it comes round into view, 
but in mid-career across. Last, and not least in significance, 


the polar sea has shrunk'to a thin line-in keeping with th@ | at 35”. Taking the obliquityinto ac@ount, this sees to imply. 


diminished size of the polar cap itself, NAN th€s water has gone 
somewhere, aN Z . 
What may be the condition of these seemingly amphibious 
lands, whether they be marsh chiefly water at one time and 
dry land at another ; or whether their dark colour be due to 
vegetation which sprouted under the action of the water, and 
then died when it withdrew, is a moot point. Mr. Lowell’s 
opinion is that it is half and half; that the transference of 
the water is chiefly a surface one, and that the layer of ‘water 
is almost everywhere so shallow as to be soon drained off. His 
reasons for believing the aqueous circulation to be a surface one 
are many. In the first place, with the exception of certain 
peculiar appearances near the south pole, there is no evidence 
of anything like clouds or mist observable upon the planet, 
nor has there been since the observations began. On the con- 
trary, all parts of the surface seem to be revealed unveiled. 
For an aerial circulation the only supposition at ‘all feasible 
is thought to be that of a heavy, nightly dew, advanced by Prof. 
Pickering. There are strong reasons in the probable constitu- 
tion of the Martian atmosphere for believing this possible. But 
in view of certain facts connected with the canals, and referred 
to later, the dew theory seems to be improbable. 
- As to how much of the dark areas are water, and how much 
vegetation, there is as yet no evidence to decide. Prof. Picker- 
ing has made some ingenious polariscopic observations to this 


end, but the difficulties inherent in the process are such as to’ 


preclude definite answer as yet. At first the polar sea seemed 
to show evidence of polarisation, confirming what we knew 
before of its watery character. Later the lakes, polar sea, and 
dark areas alike revealed no trace of it, Inasmuch, then, as 
there is every reason to suspect the polar sea, at‘ least, to be 


- water, we are left in doubt as to the adequacy of the instru- 


Ui 


mental means to detect at present such'minute phenomena, - 

Since Mr. Lowell’s last paper, irregularities have been de- 
tected at Flagstaff in the Martian terminator. These fall for 
the most part under two heads, of which one is practically new. 
It consists of certain polygonal flattenings first dbserved on June 
30 by Mr, Douglass. Since then these irregularities have become 
so conspicuous that it is now difficult not to see one of them. 
in the course of an hour’s observation. ‘Sometimes they show 
as simple slices shaved off the terminator, a paring of the 
planet’s surface ; sometimes they appear bordered by enclosing 
projections, They range from twenty to forty degrees wide. 
But the suggestive thing about them is.that they show almost 
invariably upon that part of the terminator where the darker of 
the dark regions is then passing out of sight, 
At first sight it might seem as if the observed appearance 
were directly due to the darker areas lying at a lower level than 
tie~rest of the surface. But the connection is not so simply 
direct. For Mr. Lowell points out that were it due to a zone 
of low-level lying between zones of higher altitude, it could be 
observed only as a limb effect in this case still farther diminished 
by the cosine of the phase angle, a quantity far too small to 
be observable, 

Nor will variations in slope explain the phenomenon. 
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that the Martian ones are much less pronounced. They are 
probably due to mountains which seem to be of no great 
height. The first of these was observed®by Mr. Douglass on 
June®30. An especially prominent one he noted on August 19, 
It consisted of a projection flanked by a longehadow cutting, 
into the planet obligifély. He measured the shadow’s length: 


a range the length of whose projection would be about 2”. It 
is difficult to say how much of this is due to irradiation ; 
especially as eacl® observer differs. "The best tests Mr. Lowell 
has been able to make Give a probable average of about five- 
sevenths of a tenth of a secoifd of arc with the power then ` ` 
applied, about 640. Calling the terminal projection of this 
range theref oree'13”, its hajght appears to be about 3700 feet. 
But the smallness of the quantity measured and the uncertainty 
of the factor of irradiation renders the result largely indefinite. 

` A consequence of the slope on fhe effect of these mountains . 
is inwresting. For an elevgtion need not appéar aś such, 
What would show as a projection on the nether side of the 
terminator, would appaar as a depression on the hither one. 

Interesting pl&@aus were @bseryed on two occasions by Prof. 
Pickering. Qng of these lies in Phætontis not far from the’ 
columns of Hercules, which thus seemeo have been most’ 
appositely named. Both plateaug rise abruptly, are surprisingly 
level on top, and stand at gabout the same height, a height. 
which from the reduced measurements does not probably exceed 
2600 feet. 

On Mars the second kind of irregularity is less common than 
the first, and the elevations Qndicated are apparently never 
what we should ‘call high, We may therefore conclude that 
the Martian surface is, as compared with our terrestrial one, 
relatively flat. ° 

Certain whitish patches have Been observed on the planet,. 
first by Prof. Pickering on August 16, and subsequently-several , 
times by both Prof. PYckering, Mr. Douglass, and Mr, Lowell. 
Prof, Pickering calls them clouds, To Mr. Lowell, appear- 
ances thus gesignated are ofetwo kinds, The one, certain, 
whitish, focular patches not@far from thè pole, may possibly 
be cloud ; for tify present a peculiar aspect, not like snow, nor. 
yet like zerra firma. No mBtion, however, has been seen in, , 
them. The others are merelg certain brjdht spots on the general 
surface®of the @lanet. These are not whitish, but yellowish, 
and will probably do very wgll for the more arid, dried-up tops 
.of the land. They likewlse do not move, ad, furthermore, 


|eshow always the same appearance day after day as regularly as 


their regions come round, Many of them were equally con- 
-spicuous at previous oppositions, and have been chronicled by 
various observer, Their contours are neither shifty nor indis- 
tinct, but as sharp-cut as those of any other region. 

Most suggestive of all Martian phenomena ase the canals. 
Were thy moreegenerally observable, the world would have 
been spared mitch sgepticism and more theory. They may, of 
course, not be artificial, but observations made at the Lowell 
Observatory indicate that they are. For it is one thing to 
see two or three canals, and quize another to have the planet’s 
surface mapped with them upon a most elaborate system of 
triangulation. , 

In the first place, they were, at the season of writing, bluish- 
green, of the same colour as the seas inio which the longer ones 
all eventually debouch. In the next place, they are almost. 
without exception geodetically straight, supernaturally so, and’ 
this in spite of their leading in every possible direction. ‘Then 
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they are of apparently nearly uniform width throughout their 
Jength. What they are i8 another matter. Mr. Lowell thinks, 
however, that the mere aspect is enough to cause®all theories 
about glaciation fissures or surface cracks to die an instant and 
natural death. ; 

But it is their singular aprangement that is Most suggestively 
impressive. They have every appearance of having been faid 
out on a definite and highly economic plan. They cut up the 
surface of the planet into a network of triangles instantly sug- 
gestive of design. What is more, at each of the junctions there 
is apparently a dark spot. This feature seems to be invariablg,. 
as, on closer approach, junction after junction turns out fp have 
one. The larger of these appear on Schiaparelli’s chart as 
Jakes. But there would seem to be a small infinity of smaller 
ones. A short half-hundred of them were seerPat Arequipa in 
1892, and otherghave recently been detected at Flagstaff. For 
example, an important new cans’, which runs from theewestern® 
end of the sea of the Sirens to Ceraunius, and which in view of gs 
point of departure Mr. Lowell ®iftduced tocall the Ulyssgs, passes 
through three of these small dark spots on the way, one at each 
junction. One of th@e was seen at Arequipa and elsewhere 
in 1892; the other two are new disCeveries. The regiog of 
the Lake of the Suis especially fertil@ in canals. In one of 
the drawings which accompanies the paper here summarised, 
thirty-one canals are to ke seen, counting each line between 
junctions a@a separate canal. Of these seventeen are amon! 
those in Schiaparelli’s chart, while fourteen are not. Of the 
twelve lakes in the figure, five are not down on his chart. This 
is thought not, in general, to be the regylt of change, though 
changes there apparently have @een after proper discount has 
been made for difference of observations and of drawing. First 
and foremost, the Golden Chersonese has vanighed ; the land 
of Ophir now forms the continefftal coast-line. Secondly, 
Icaria has entirelygaltered in contour, resembling now an open 
fan about the Phcenix lake fgerepivot. Phzetontis has shrunk 
to one-third of ils former width—as represented in Schiaparelli’s 
chart. LEosphoros no longer enférs Phoenix lake at the Point 
opposite Pyriphlegethon, but farther to the west. But the 
strangest transformation of all is that of the Plsasis, which has 
apparently obligingly become two (not gemifated in the 
technical sense) to suit both the old and tht thew’ state of 
things. There is noW a canal running in the same direction as 
the old Phasis, but not to the Southern end of Pheetontis; and 
there is another one running to thé southern end of Phetontis, 
but not in the same direction as heretofore. This attempt to 
carry out two apparently important ends by self-multiplication 
is not a common characteristic @f inanimate nature—a point 
which Mr. Lowell holds is worth consideration. 

Mr. A. Stanley liams Contributes to the November 
Observatory an account of ghis observations of Mars up to 
October 20. With regard tothe canals Mr. Williams says :—— 
‘ By taking advantage of every favourable opportunity, fifty- 
one canals have been observed up to the pregent time [October 20]. 
‘These include most of those shown in Prof. Schiaparelli’s latest 
map that could be properly observed at present, and in addition 
three «thers not marked in the Genérally speakéng there 
is no difficulty in certainly identifying the canals, with the 
exception of a few which are situated far north, and con- 
sequently are too clòsæto the limh to be distinctly observed. 
The general accuracy of the map 1s very striking, and J have’ 
often been strongly impressed by the very ‘thorofgh manner in 
which Prof. Schiaparelli’s work hawbeen done. It is most rare 
to come across fhe trace of a canal not marked in his map, 
and the positions of objects are usually very reliable.” 

In the October number of our contemporary? Mr. Williams 
stated that Phison was probably double. Later observations, 
however, have shown it to be only single, th® apparent gemi- 
nation being, probah]y caused by the existence æf a feeble, 
unrecorded canal running par@ilel to it, and about, midway 
between it and the coast bordering the Kaiser Sea. Agatho- 
dæmon and Araxes were seen intensely doble on three or four | 
nights in September. Chrysorrhoas was also seen double, but 
this canal appeared as an inconspicuous object compared with 
Agathodzemon and Araxes. If September Mr. Williams saw 
Amenthes as a narrow inconspicuous and apparently single 
canal. At the beginning of October, however, the object 
appeared as a very broad, dusky, double canal. Ganges is 
another broad, conspicuous double canal, the duplicity of which, 
according to Mr, Williams, is so obvious as to be apparent 
on almost any night on which observations are possible. 
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Referring to the small dark spots designated lakes, Mr. 
WilMams Says :—‘‘ Several more of these curious dark spots 
have been geen, Lacus Phoenicis on a good night appears as 
a small,*nearly round, almost black spot, resembling the shadow 
ofa satellite of Jupiter when in transit. On one night a feebler 
companion spof was seen just preceding it. Lacus Tithonius is 
a similar definite and nearly black spot, with a feebler com- 
panion following it. In a fine drawing of Mars, dated Septem- 
ber 5, Mr. Cammell! shows Lacus Moeris as a minute dark spot, 
with Nepenthts as a narrow definite line, and so I have seen 
them on several nights lately. Lacus Tritonis is a similar 
spot. At the junction of the canals Amenthes (following com- 
ponent), Thoth, and Astapus, there is alsoa little dark spot. 
The dark spot at the north end of the Ganges, known as Lacus 
Lê@næ, has been rather perplexing. On several nights there 
vas an evident appearance of duplicity about it, though it was. 
impossible to say with certainty in which direction it was double. 
At length, however, the mystery was cleared up, the lake 
haggng been seen distinctly double on September 29 at right 
angles to the direction of the Hydraotes. The streak or bridge 
dividing the lake into two was bright yellow.” 

The varying appearances presented during October by the 
Mare Cimmerium, and the extensive region lying to the north of 
it, leads Mr. Williams to think that a great development of 
doud or mist has lately taken place on Mars, His observations 
sfggest ‘‘that clpud and mist formations are much more ex- 
tensive and common on Mars than is generally considered to be 
the case,” ' 





CONDUCTIVITY OF PURE 
WATER. 


THE difficulties besetting the preparation of water free from 
the last traces of dissolved impurity cannot be better 
illustrated than by the attempts which have been made to ascer- 
tain the electric conductivity of the pure liquid. At the outset 
it has to be remembered that the conductivity of water is ex- 
ceedingly small, As the result of the most recent observations it 
has been found that one millimetre of water has at o° almost the 
same resistance as 40,000,000 kilometres of copper of the same 
cross-section ; consequently a copper wire having the same re- 
sistance and sectional area as one millimetre of water would be 
long enough to encircle the earth one thousand times. From 
the difficulty of preventing the introduction of small quantities 
of dissolved material into the water, and from the large diminu- 
tion which such impurities exercise upon the resistance, there is_ 
probably no physical constant for which such widely varying 
values have been ‘given as for the electric conductivity of water. 
If the conductivity of mercury be taken as 10", prior to 1875, 
the following values had been ascribed to water by the 
observers named :—8o, Pouillet ; 70, Becquerel ; 15, Oberbeck ; 
4'5, Rosetti; 2°16, Quincke; and 1°33, Magnus. In 1875, 
Kohlrausch succeeded in reducing the observed conductivity to 
0'71, or a value only 1/r2oth of that given by Pouillet. The 
large diminution thus brought about was no doubt due, for the 
most part, to the improved methods employed in obtaining 
purer samples of water. In Kohlrausch’s experiments pains were 
taken’ not only to remove organic matter and any volatile 
alkaline or acid impurities from the water, but also to ensure 
that in its subsequent treatment contact with glass was avoided, 
the purified water being distilled through a platinum condenser 
into a platinum resistance-cell. The next important modifica- 
cation in the treatment of the water was again introduced by 
Kohlrausch in 1884. The whole of the above measurements had 
been made upon water distilled under ordinary conditions, and 
thus in presence of air; he therefore proceeded to ascertain what 
alteration in conductivity took place when the water was 
rendered air-free. For this end he employed a glass apparatus 
resembling in construction the so-called ‘‘water-hammer.” A 
glass bulb of some 150 c.c. capacity, which served as a retort, 
was connected by a glass tube with a small glass receiver fitted 
with platinum electrodes. In this receiver the resistance of the 
water was measured by the use of a galvanometer and a con- 
tinuous current, as the latter was so feeble that no appreciable 
effect was produced by polarisation. The glass connecting-tube 
was provided with a vertical branch, through which water, or 
liquids 10 clean the apparatus, could be introduced. Having 
admitted a quantity of purified water into the bulb, the vertical 
tube was then connected with a mercury air-pump, the pump 
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set in action, and the water repeatedly shaken. flask of 
cooled sulphuric acid was also put into communication witle the 
evacuated enclosure to absorb water vapour, and thas promote 
partial distillation of the water. When dissolved gases had 
been removed, the vertical tube was sealed, and water was then 
distilled from the bulb into the receiver, the forfmer being im- 
mersed in a bath at a temperature of 30° to 40°, and the latter 
‘in a cooling mixture at from o° to — 8°, the temperature being 
kept as low as possible in order to diminish the solvent action 
of water on the glass, The value obtained in this way for the 
conductivity at 18° was 0°25, or a number which is practically 
only one-third of that given by water distilled in air. 

Small as this number was, it was not supposed to represent 
the actual conductivity of water, because experiment showed 
that the conductivity altered rapidly with the time, owing to tite 
dissolution by the water of material from the glass receiver, and 
from the electrodes. The correctness of this supposition is 
strikingly verified in a communication recently made by 
Kohlrausch and Heydweiller to the Berli Academy, of 
Sciences (Sztsungsberichte, March 1894). One of th® pieces 
of apparatus used in 1884, and described above, had been 
allowed to stand filled, with water for some ten years, and, 
apparently from long contact with the water, the glass has 
become much less soluble than it is under ordinary circum- 
stances. Indeed, during the time necessary for an observation 
the conductivity does not alter appreciably, and only rises by 
oor in a day. The method of experiment erfployed is similar 
to that just described, the main modifications consisting in 
additional precautions to obtain the water air-free, and in 
freezing the purified water prior to its introduction into the 
apparatus. ‘lhis method of freezing, suggested first by Nernst, 
is of value in eliminating volatile impurities which might distil 
over with the steam. The smallest value now found for the 
conductivity is ‘0404 at 18°, or a number which is only 1/2000th 
of the original value given by Pouillet, and only one-sixth of 
that obtained’ in the same apparatus in 1884. 

Since with each improvement the value for the conductivity 


A 
if 


has been largely reduced, the question which naturally arises . 


in connection with this last result is, how closely can it be sup- 
posed to approximate to the truth? Indeed, seeing that the 
conductivity is so very small, it might fairly be suspected that 
absolutely pure water is itself a non-conductor, and that the 
observed conductivity is merely due to the presence of a slight 
trace of impurity. As it seems almost impossible to answer this 
question by purely experimental methods, theoretical aids have 
to be employed, and by means of the hypotheses involved in the 
new theory of solutions, Kohlrausch and Heydweiller proceed 
to show that pure water is actually a conductor, and that its 
conductivity can be ascertained from their observations, The 
method they employ is briefly as follows :—According to Arr- 
henius, if water is a conductor, the reason for this is that certain 
of its molecules exist dissociated into the ions H and OH. 
Moreover, the magnitude of the conductivity depends upon two 
factors: firstly, on the number of dissociated molecules ; and 
secondly, on the velocities with which the ions travel. The 
conductivity varies with the temperature because the number of 
dissociated molecules, as well as the ionic velocities, increases 
with the temperature, From these theoretical views, although it 
is not possible to estimate the actual value of the conductivity, yet 
the rate at which it should vary with the temperature may be 
ascertained. For, in the first place, according to van't Hoff, 
the extent of the dissociation should vary with’ the temperature 
just as it does in a dissociating gaseous system; and in the 
second place, the velocities of the ions H and OH may readily 
be obtained at different temperatures from measurements on 
vor aqueous solutions, such as those of KOH, HC}, and 

Now, Kohlrausch and Heydweiller measured at 18° the tem- 
perature-rate of change for a series of samples of water of 
different degrees of purity, and also the conductivity of two 
samples of very pure water at. temperatures between —.2° and 
50°. They then assumed that the observed conductivity was 
really a sum, being composed of the conductivities of pure water 
and a dissolved impurity.’ They were thus enabled to show 
how it is possible, by making use of the rate of change as 
deduced by theory for the single temperature of 18°, to obtain 
from their observations the conductivity of pure water at different 
temperatures, : A ` 

The first result arrived at, is that the temperature: function of 
the conductivity over the entire range from —2° to 50° agrees 
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within the limits of the experimental errors with the function 
predicted by theory. This, as the aushOrs remark, is one of 


the most rensarkable confirmations yet adduced of the validity 
of the hypothesis of the new theory of solutions. The second 
discussion is, that at 18° the conductivity of pure water has 
in all probability the value 0'0361. The smallest value 
impurity present in the sample affected the conductivity, 
th&efore, by 0°0043, or by some 10 per cent. If this 
it “is, the amount which would exert this effect would not 
require to be more than a few thousandths of a milligram per 
that an infpuriy of this nature, if present to the extent of 
only@a few parts per thousand million, is capable-of influencing 
tagether with what has already been said, leaves little question 
that of al] the physical constant @ water, there is none which 
conductivjty. e J. W. RODGER. 
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MEO- VIGALISM. 

QUARTER of a centusy ago, du Bois-Reymend headed 
of Johannes Müller. From Bichat to Magendie, from Johannes 
Miller to Schwann, the pendulum swung backwards and for- 
famous Berlin addresses, together with Ludwig and Helmholtz, 
to expose the fallacies of vitalism, and establish physiology on 

In the present address he takes up arms against the ‘new 
vitalism,” which since the discoyeyies of Hefdenhain re activity, 
a ne® departure, based on partial misconception of these 
secretory activities. The position of the debate as it now stands | 
recent manifesto. e 

From Desqarees and Leibnitz, until they encountered their 
During this period ‘‘ vital force ’* was conceived as the attribute 
of the soul in distinction to ¢he body, or confused with the so- 
` Johannes Müller and Schwann again fought out the question ; 
even the discovery by Schwanp of independent cell-life in the 
erroneous. The overthrow of vi@alism v@s reserved for Ludwig, 
whose autographic methods strengtMened the physical side of 
of anti-vitalism, and the same position was taken up by many 
of Müllers immediage pupils. The’ fundamental difference 
matical training of the antagonists, which enabled them to 
detect heexpérov eWed8os of @vitalism. This prime error is 
apart from matter; it is yjtimately a mathematical concept, 
standing for the physical changes which alone can be known to 
harnes€ed ; th@ir attributes are eternal, integral, inalienable. 
Helmholtz said that withoyt a rational conception of nature, 
ever, is unthinkable, ; ME 

The fundamental distinction between organic and inorganic 
dead bodies gemerally, matter is in static equilibrium, stable, 
indifferent, y labile ; in liyjng organisms, the equilibrium is 

s 


and the most important conclusion for the question under 
actually observed, it aill be remembered, wd& oʻo4o4. The 
jmpurity were of the nature of a salt, as in all likelihood 
litre, We have here, therefore, the remarkable result 
¢he conguctivity by as much asso per cent. of ifs value. This, 
is so sensitive to small traces of dissolved impurity as its electric 
. ° 

A the revolt of Mechanicalgst Biology against the Vitalism 
wards; but it was reserved for, du Bois-Reymond,.in his now 
a mechanical b&sis. ° ` 

of cell in secretion, versus mere mechanical diffusion, has made 
will be bgst shgyn by an abstract of Prof. du Bois-Reymond’s 
first opponent in Magendie, vitalistic the@ries were paramount, 
called ‘‘ nervous principle,” with animal heat or electricity. 
organism failing to convince Miiller that his views were 
experimental physiology. He came forward as the champion 
between this and all previous criticigm lay in the physico-mathe- 
the misconception of ‘force. Force is hot an entity existing 
us. The atoms are not a®truck to which the forces can be 
scientific research would hawe no meaning ;evital force, how- 
bodies has not been adequately recognised. In crystals, and 
dynamic. in heat,®and elegtrical dififfision, tMe rise and fall 


of currefit is b@anced ; there is constant metabolism. And 
metabolism, as wall as the conservation of energy, present 
insuperable difficulties to the vitalist. Heat and muscular work, 
ciliary and amzeboid movements, not least electricity, cannot be 
generated in animals otherwise ¢han by conversion of potential 
into kinetic energy, by oxidation of carbon and hydrogen. For 
this nutritive matters—air, warmth, moisture, and for plants 
light (the ** integrating stimuli” of J. Müller) are indispensable 

1“ Ueber Neo-Vitalismus.” Von du Bois-Reymond. Sitzungs Berichte der 
Akademie der Wissenschaften za Berlin. Oecffentliche Sitzung zur Feier des 
Leibnizischen Jahrestages vom 28 Juni, 1894. 
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conditions. And we rgust further compare the speed of organic 
processes with those of*the crystal—quiescent to all eternity, 
unless disturbed by external forces. One of the fiflest concep- 
tions of modern science is that the dynamic equipoise in the life 
of the individual corresponds to the cycle of living matter in all 
nature. 

Labile equipoise is, however, preponderant in the organfsm. 
And here is the simplest explanation of the reaction which 
Müller held peculiar to living beings—excitability. The specific 
energies yielded up by living things in response to stimulus, 
amount to nothing more than the mechanical reaction pfe 
stored-up energy which we find, e.g., in a chronometer. ¢ A re- 
peating clock, in its specific reaction to stress or strain, heat or 
cold, moisture or dryness, electrical or chemical influgnces, pre- 
sents a close analogy to the living muscle. 

A final -bio@,eit seemed, was dealt to vitalism by DarVin’s 
“t Origin of Species,” which, th®ugh natural selection and the® 
survival of the fittest, accounted rationally for existing variations, 
Thus the controversy was tO afl appearance ended. ẹOf late, 
however, on anatomical rather than on physiological grounds, a 
new school. of vitalisne has arisen. By a somewhate strained 
conclusion from the labours of Schwafw and Heidenhain, èt is 
asserted that the precesses deriving frof{ elémental organisms 
are too vast in relation to the latter t@ebe accounted for on 
mechanical principles. A moré@ satisfaetory rationale. for 
heredity is Atso demanded. s i a A 

Prof. du Bois-Reymond dismisses in a few words the argu- 
ments of Driesch and Rindfleisch (1888-93). In regard to 
Bunge (‘‘ Lehrbuch der physiol. Chemiæ” 1887), he points out 
that the “activity behind which lies the mystery of life” is 
only static equilibrium of the orgamism, dependent on in- 
tegrating stimuli, and reducible to a physical equation. In 
fact, it is metabolism, maintained bf’ chemical processes, which 
convert potential igto kinetic energy. We have here the rpôrov 
eddos of the older vitalismafer it matters little whether we 
deal with the comparatively simple problem of fifty years back, 
or, with Driesch and Bunge, sear®h into the cell and its atoms, 
or their yet unknown final particles. Impassable, indeed, are 
the limits of our knowledge, but let us confine eur igRorabimus 
to its proper frontier, ° bd 

To the first contention of Neo-vitalism, du* Bois-Reymond 
opposes the molecular theory with its infinitesimal particles of 
matter; for the last, he ref@rs us to the current controversy 
between Weismann and Herbert Spencer. There is, doubtless, 
room for criticism of the Darwinian theory. For instance, 
natural selection fails to account for the appearance of organs 
such as the poison-fangs of snakes or the electric organs of 
fishes, which are useless in the sfruggle for existence until fully 
developed. But if DaWinism Sere fore-doomed, and exposed, 
in the words of Herr Drigsch, as ‘a cheap and specious 
deception,” it is improbable that Neo-Vitalism would reap any 
benefit. There may be still another solution to the problem. 

Now, as before, we stand in face ofthe unsolved riddle, 
Origin of Being, with all the wondrous chain and intricacies 
of development. Yet as an alternative to supernaturalism, we 
can conceive one primordial act'a@f creaticoh whereby ehe germ 
of life inherent in matter could develop by‘igs intrinsic laws 
into the brain of a Newton. Thus, with no day of creation 
the whole order of naire would eyolve mechanically, without 
intervention of Old or New Vitalism. eo: 

- And so we return upon the ideas of LeitMhitz, save that 
Materialism replaces Supernaturalésm, inasmuch as we may 
conceive that inffhite matter, withtits qualities as we know them, 
has been circling. in infinite space from all eternity. = 


FRANCES A. WELBY. 
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SCIENCE IN THE MAGABINES*? 


PROF . A. W. RUCKER contributes & the Fortnightly a 

brief sketch of the work of von Helmholtz. Our readers 
are familiar with the investigations carried out by this eminent 
physicist ; nevertheless, the two" concluding paragraphs of Prof. 
Riicker’s article sums up the chief of them so admirably as to be 
worth quoting here. : 

“ He was one of the first to grasp the principle of the Con- 
servation of Energy. He struck independently, and at a criti- 
cal moment, a powerful blow in its defence. He penetrated 
further than any before him into the mystery of the mechanism 
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which congects us with external nature through the eye and the 
ear. He discovered the fundamental properties of vortex 
motion ine perfect liquid, which have since not only been 
applied in the explanation of all sorts of physical phenomena, 
of ripple markg in the sand, and of cirrus clouds in the air, but 
have been the bases of some of the most advanced and preg- 
nant speculations as to the constitution of matter and of the 
luminiferous ether itself, 

‘* These scientific achievements are not, perhaps, of the type 
which most ea$ily commands general attention. They have not 
been utilised in theological warfare ; they have not revolution- 
ised the daily business of the world. It will, however, be 
universally admitted that such tests do not supply a real measure 
ofthe greatness of a student of nature. That must finally be 
appraised by his power of detecting beneath the complication 
of things as they seem, something of the order which rules 
things as they are. Judged by this standard, few names will 
take a higher place than that of Hermann von Helmholtz.” 

do thesame magazine Sir Robert Ball discusses the possibility 
of life in other worlds—a subject that has a curious fascination 
for the unscientific, but upon which the author throws the light 
of modern scientific knowledge. ‘*No reasonable person 
will,” he thinks, ‘‘doubt that the tendency of modern research 
has been in favour of the supposition that there may be life on 
Syme of the other globes, But the character of each organism 
has to be fitted sogexactly to its environment that it seems in 
the highest degree unlikely that any organism we know here 
could live on any other globe elsewhere. We cannot conjec- 
ture what the organism must be which would be adapted for 
residence in Venus or Mars, nor does any line of research at 
present known to us hold out the hope of more definite know- 
ledge.” The verdict thus appears to be ‘‘ possible, but not 
probable,” and the subject therefore stands where it did. 

Mr. R. S. Gundry contributes to the same magazine an 
article ‘on Corea, China, and Japan; and Mr. A. H. Savage- 
Landor one on Japanese people and customs; while Mr. G. 
Lindsay describes his rambles in Norsk Finmarken. 

Prof. N. S. Shaler contributes to Scrébwer an interesting 
paper on ‘‘ The Horse,” the text being illustrated with pictures 
by Delort. He does not speak very highly of the animal’s in- 
telligence. In his words: ‘‘The mental peculiarities of the 
horse are much less characteristic than its physical. It is, 
indeed, the common opinion, among those who do not know 
the animal well, that it is endowed with much sagacity, but no 
experienced and careful observer is likely to maintain this 
opinion. All such students find the intelligence of the horse 
to be very limited. Although some part of this mental defect 
in the horse, causing its actions to be widely contrasted with 
those of the dog, may be due toa lack of deliberate training 
and to breeding with reference to intellectual accomplishment, 
we see by comparing the creature with the elephant, which 
practically has never been bred in captivity, that the equine 
mind is, from the point of view of rationality, very feeble.” It 
is worth remark, however, that a good deal of misappre- 
hension exists as to the intelligence of the elephant. According 
to the best authorities, though elephants are docile and 
obedient, their intellectual capacity is below that of wost other 
Ungulates. Colonel H, G. Prout contributes his second article 
on ** English Railroad Methods,” giving a number of interesting 
facts respecting passenger and freight traffic, cost of 
construction, &c., in England and America. ` 

Colonel A, G. Durand shows, in a paper in the Contem- 
porary, that the southern region of the Eastern Hindu Kush is 
one full ‘of interest. In the Humanitarian, St. George Mivart 
writes on ‘‘ Heredity.” A portrait of the author forms the 
frontispiece of the number Mr. Grant Allen continues his 
moorland idylls in the Zvglish Ilustrated, his subject this 
month being house-martins. . 

Chambers’s Journal contains its usual complement of chatty 
articles, among which may be mentioned ‘‘ Feathered Archi- 
tects,” “The Infinity of Space,” and "The Vanishing Eland,” 
Longmans Magazine reprints an address, ‘‘ How to Make the 
Most of Life,” delivered by Sir B. W. Richardson before the 
Literary and Scientific Section of the Grindelwald Conference 
this year. The Rev. B. G. Johns writes on *“ The Injuries 
and Benefits of Insects ” in the Sunday Magazine, and the Rev. 
T. R. R. Stebbing contributes an instructive article on certain 
crustacea to Good Words. The latter magazine also contains an 
article on tea, by Mrs. A. H. Green, and a well-written ex- 
planation of the laws of motion, by Emma Marie Caillard. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. t 


OXFORD.—The examiners for the Burdett-Coutts Scholarship 
have reported that no candidate of sufficient merit Mas pre- 
sented himself for examination. The Scholarship, therefore, has 
not been awarded this year. 

There will be an election to a Geographical Studentship of 
the value of £100 at the end of Hilary Term, 1895. Candi- 
dates should send in their names to the Reader in Geography, 
1 Bradmore Road, Oxford, before Wednesday® February 27, 
1895. 

Pine Savilian Professor of Astronomy, Prof. H. H. Turner, 
will lecture in the Schools on Thursday, November 8, on the 
subject of the Transit of Mercury on Saturday, November 10. 

In a Convocation held on Tuesday, November 6, the degre 
of Master of Arts, by decree of the House, was conferred oh 
Robert Warington, F.R.S., Sibthorpian Professor of Rural 
Economy, 


CAMBRIDGE.—The Cavendish Laboratory Syndicate five 
presented a report on the pressing needs of. the department of 
experimental physics. It appears that a large laboratory for 
elementary classes and an additional lecture room, together with 
certain accessory rooms, are urgently required. To erect and 
furnish these on a suitable scale would require some £10,000, 
As the University is unable to meet any such expense at presené, 
it is proposed to put up part of the building@®at an expense of 
44000, of which half can be provided from the accumulated fees 
of students working in the laboratory. The Financial Board 
think that £2000 more can be obtained from the Common 
University Fund. Mr. Fawcett, the architect, has prepared 
plans for the work, which are to be seen at the Cavendish 
Laboratory. 

The Sedgwick ‘Memorial Museum Syndicate state that the 
tenders for the building designed by Mr. T. G., Jackson, 
A.R.A., have been some £4500 in excess of the estimate based 
on the architect’s calculations. They are reluctantly forced to 
the conclusion that the University cannot afford to supplement 
the Memorial Fund to the required extent, and they accordingly 
ask powers to reconsider the plan, or to substitute a new one 
for it. 

At the annual election to Fellowships at St. John’s College, 
on November 5, Mr. H. C. Pocklington was one of the success- 
ful candidates. He was bracketed Fourth Wrangler 1892, was 
placed in the. first division of the first class with Mr. Cowell, 
the Senior Wrangler, in Part II. of the Tripos of 1893, and this 
year gained one of the Smith’s Prizes, the other falling to Mr. 
Hough, also a scholar of St. John’s. Mr. Pocklington presented 
a dissertation on the periods of the vibrations of a vortex-ring 
constituted by fluid circulating round a hollow core, in which 
the periods of the unsymmetrical vibrations are for the first time 
determined. ‘The analysis also included a determination of the 
effect which an electric charge would produce on the vibrations 
and the stability of a vortex atom in a rotational æther. In a 
minorinvestigation, which will appear in the next number of 
the Proceedings of the Cambridge Philosophical Society, the 
forms assumed by two parallel cylindrical hollow vortices moving 
steadily through fluid, -and the character of the surrounding 
motion, are investigated in detail. 

Mr. S. Sandars has bequeathed to the University £2000 for 
the endowment of a Reader in ‘‘ Bibliography, palzography, 
typography, bookbinding, book-illustration, and the science of 
books and manuscripts.” 

As the result of the prolonged discussion on post-graduate 
study in the University, the Council of the Senate have 
sanctioned a grace for the appointment of a syndicate to con- 
sider (1) the best means of giving further help and encourage- 
ment to persons who desire to pursue courses of advanced study 
or research within the University ; (2) what classes of students 
should be admitted to such courses ; and`(3) what academic 
recognition, whether by degrees or otherwise, should be given 
to such students, and on what conditions. i 

Mr. Herman, of Trinity College, has been appointed Chair- 
man of Examiners for the Mathematical Tripos, Part I. 

Dr. Forsyth, F.R.S., Sir R. S. Ball, F.R.S., R. T. Glaze- 
brook, F, R.S., and Prof. G. B. Mathews, have been appointed 
Examiners for Part. II. of the Mathematical Tripos. 

Prof, Ewing, F.R.S., Prof. Osborne Reynolds, F.R.S., and 
W., N. Shaw, F.R.S., have been appointed Examiners for the 
Mechanical Sciences Tripos. 
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Duxz.Lin.—The medals in Natural Science, given at 
Moderatorship, have been awarded as follows :~Gold medals to 
R. A. Rossiter and T. B. Jobson; silver medal to C. W. 
Orpen, The Professor of Botany’s prizes for practical work on 
the Gymnosperms, to be accompanied by sections and draw- 
ings, have been given to T. B. Jobson, for work on the 
anatomy of the young stem of Ginge biloba and on the repro- 
ductive’ organs of Taxus baccata; and to Re A. Rossiter, for 
work on the floral @evelopment of Thuja plicata and Larix 
Leroped. 

Lectures on the Experimental and Natural Sciences for 
“Michaelmas Term commenced on November 2, Prof. Reynolds 
lectures on Inorganic Chemistry, Prof. Fitzgerald on Heat, 
Prof. Sollas on Mineralogy and Physical Geology. Prof. 
Mackintosh lectures on Zoology, and gives demonstrations on 
Comparative Anatomy. Prof. Wright lectureygn Algse and 
Fungi, and gives a series of demonstrations*on the Vascular 
“Cryptodams. The assistant tothe Professor of Botany, Mr. H. 

ixon, gives a course of Labgragory instruction on vegetable 
cells and@tissues. 

The special courses in Natural Science for 1895 are in Geology, 
the Canfbrian Period; jn Zoology, th® Invertebrate Heart ; 
in tany, the Natura @rders, Cruciferæ and Papilionacez. 

The Anthropological Laboratory has reopengd for the session 
1894-95. Dr. C. R. Stowne will, under the direction of Prof. 
D. Cunningham, give, on three days in each week during, 
Term, demonstrations on Anthropological Methods. These 
will be open to all students. © 
~ Assisted by a grant from the Royal Irish Academy, Dr. C. R. 
Browne visited, during@the long vacation, the district of North. 
Erris, in the county of Mayo, Believed to be one of the most 
primitive regions in IreMnd. The anthropological results of 
this visit will ia due coursegbe laid before the Irish Academy. 

The Dublin University Experimental Science Association held 
its first meeting for its eighteenth session on fhe 6th inst, Prof. 
Sollas delivered the opening atiaress, in which he treated of 
t Geglogical Time.” è 





From a Return mage to the Department of Science and Art, 
and publighed latieweek, it appears that the total amount spent on 
technical singe during the yea® 1892-93, in England, Wales, 
and Scotland,- was £529,718, and thate the estimated total 
amount allocated to technical education for the year 1893-94 
was £696,328. Forty-one oyt of the forty-nine county councils 
in England are applying the whole of the residue received 
under the Local Taxation (Customs and Excise) Act to technical 
education, and eight a part of it to the same purpose. Of the 
councils of the sixty-one counfy boroughs, fifty-three are devot- 
ing the whole of the residue togéchnicg education, and seven 
apart of it. The thirteen county cowncils and the three county 
boroughs in Wales and Monmouth are not only devoting the 
whole of the residue to intermediate and technical education, 
but six of them are also levying a rate, or making grants out of 
the rates, for the safhe purpose. „In the case of Scotland, 
twenty-three out of the thirty-three county councils are applying 
the available funds tp technicalgeducation, and seven apart. Of 
the 194 Burghs and: police wurghs, however, 122 are applying 
the whole to the relief of rates, 


THE Technical School Committee pof the Birmingham’ 
Corporation have appointel Dr. Woe E. Sumpner, of the 
Battersea Polytechnic School, from among seventy-five can- 
didates, as Principal of the pew local Technical School. The 
salary is £500 per annum. . ° 


° Tue extensive buildings that have been lately erected as an 
addition to the Medical school at the Owens College, Manchester, 
were formally opened by the Duke of Devonshire, the President 
of the institution on Tuesday. 


e 2 ® 2 ® ~ 
. 
SCJENTIFIC SERIALS 


American Meteorological Journal, October.—The meteoro- 
logical services of South America, by A. L. Rotch. In the 
Argentine Republic there are now five stations of the 
first order, forty of, the second order, and one hundred 
rain stations, The first of the Annales was published 
in 1878, and dealt with the climate of Buenos Ayres from 
observations since 1801. In Uruguay there is one observatory 
of the first order, at Villa Colon, near Montevideo, and in 1890 
a Meteorological Society was established, and publishes a 
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monthly review. In Brazil, ‘observations were made at Rio de 
Janeiro, since 1825, bitt po record of them is to be found until 
1844 ; from this time summaries have been regularly published. 
A Central Meteorological Department was established in 1888 
in connection with the bureau of the Navy; but the climat- 
ological service has not yet been organised.— fhe forecasting of 
ocean storms, &c., by W. Allingham. This paper was 
prepared for the §nternational Meteorologjcal Congress held at 
Chicago in August last. It deals more particularly with the 
storms of the North Atlantic, and the author shows thateat 
present any attempt to forecast them from America is not very 


successful. Nevertheless, the’ Meteorological Office of Pati? 


continues to receive and publish daily reports from the United 
States and Canada, as well as from steamers arriving at 
American ports from the Atlantic.—Sun-spoig an@ Auroras, 
by Prof. Heste, Hazen. 


graphs from 1881 to 1888, and also the auroral numbers recorde 

in the United States, and shmwe-that auroras and sun-spots afe 
not concomitant or coincident phenomena. For th® purpose 
of inquiring into the annual range, the auroras and sun-spots 
for twenty-thrée yene have been sumnæd for months, Thereis a 
remarkable correspopdence in these résalts¢ both phenomena 
show a maximum in April, and the secpnd maximum occurs in 
September for ‘auroras, and in®Qctober {pr sun-spots. 
Hazen considers that the fhvestigasion of sun-spots and auroras 
is the most ‘promising line that gan be taken‘in a study of the 
possible effects from some cosmical force upon our atmosphere, 


` Bulletin’ of the American Mathemetical Society,, second 
series, vol. i, No. z (Octobee 1894).—This is a continua 
tion of ther Bulletin of the New Work Society, The title 
of the Society having been changed, as previoysly announced, 
of necessity the title of the Bulletin is also changed. An 
„article on the “Summer meeting of the American Mathe- 
matical Society” gives am*account of the doings, and 
abstracts of the papers read, at the, August megting 
in Brooklyn, N.Y., of the Atnerican Association for the 
Advancement of Science. The co-operation of the . two 
Associations resulted in a successful gathering@or the youhger 
body;—Other articles in th® number are on tMe connection 
between binary quargics and elliptic functior’,*by Prof. E. 
Study. This is an abstract of a paper which will appear in the 
American Journal of Mathematics, It shows how a certain 
group of rational and irrational cd-variants of a binary quartic 
can be expressed as one-valued functions of one or, two para- 
meters, thus filling up a number of lacunz contained in former 
presentations of the subject.—Reeduction of the resultant of a 
binary quadric and Gic bygvirtue of its semi-combinant 
property, by. Prof. H. White, The author discusses the 
partial problem solved by @lebsch, viz. to write in symbolic 


form the resultant of a binar quadric and a binary quantic of 


arbitrary order z. The method employed is novel, and illus- 
trates the utility of the theory of conjugate forms.—Next a list 
of astronomical papers rea at the American Association meet- 
ing (see supra), is given, and shgrt abstracts supplied. Notes 
and new publications «complete thig number. * 


American Journal of Mathematics, vol. xv® No. 4 (Balti-' 


more, October 1894).—‘‘ Sur la“transformation des courbes 
algébriques,”, by E. °Ģoursat (pp. 291-298), discusses two 
generalisations of a theorem demonstrated by Lüroth Math. 
Annal. ix. p. 163), The rest of tpe number (pp. 299-396) is 
taken up by a masterly memoir on isotropic elastic solids of 
nearly spherical form, by C. Chree. It is preceded by a full 
table of contents, and has 320 equations. Thegauthor remarks 
that the investigation of a solution of the elastic solid equations 
for the equilibrium’ or motion of homoggneous isotropic 
material enclosed by the simplest of all surfaces, the spherical, 
presents no stall diffeulty. For @ven a slight deBarture from 
the spherical form the increase of difficulty ie so cor€iderable 
that, so far as I know, the only problem of the class success- 
fully treated: hitherto is that of a nearly spherical solid exposed 
to gravitational, force, but free of all surface force, In the case 
considered by Mr. Chree, surface forces appear as well as bodily 
forces, so that fhe problem is much more general than that pre- 
viously treated,, Flis method is novel, and the memoir closes 
with some,speculations as to the action of the sun on the earth, 


. Bulletin delat Académie Royale de Belgique, No. 8.—Note 
on the subject .of a recent .communication from M. Ch. 
Lagrange, by M.-F. Folie. . The author claims to have been 
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The author has laid down curves of 
all the sun-spot® measured on tae Greenwich and Indig photo-, 


Prof., 


. 
the first to announce: that the ‘theoretical period of initial 
nutagion Would be found too short owing to, the internal 
fluidity of the globe, and that the best method for observing 
this nufatién would be that of observations at intervals of 
twelve hours. He also stated that the variations of latitude 
would be equakand of opposite sign on two opposite meridians 
in the same hemisphere, which was borne out by observations 
in Europe and Honolulu. His hypothesis explaining the 
annual variations is capable of explaining and estimating the 
systematic diffgrences between the catalogues of Greenwich and 
the Cape, given by Downing, and by the diurnal nutation, the 
differences between Paris, Pulkowa, and Washington, and 
between Melbourne and the Cape.—On the origin of the 
dicrotism and the undulations of the systolic plateau of arterial 
pylsation, by Victor Willem. This work was undertaken in 
order to decide whether any of the pulsations shown by the 
sphygmograph and the recorders of arterial pressure have a 
peripheral origin, or whether they all start from the heart and its 
neighbourhood.. Experiments upon the carotid and crural 
arf@ieseof dogs show that the latter alternative is true. The 
author further studied the influence of various injections upon 
the pulsation. . 





` - SOCIETIES AND ACADEMIES. 
if ` : ° LONDON. i; 
Entomological Society, October 17.—Henry John Elwes, 


‘President, in the chair.—Dr. H. G. Breyer, of Preetoria, 


Transvaal, South Africa, was elected a Fellow of the Society. 
Mr, G. C. Champion read a letter, dated August 15 last, from 
Mr, J. Y. Johnson, of Funchal, Madeira, on the subject of a 
recent visitation of locusts to the island, and exhibited. specimens. 
Mr. Johnson mentioned that Darwin, im his “ Origin of Species,” 
recorded that-in November 1844, dense swarms of locusts 
visited Madeira, He said that since then, until August last, 
these insects had not visited the island. Mr. Champion re- 
marked that the species was Decticus albifrons, Fabr., 
not a true migatory locust. Mr. Champion also exhibited 
specimens of Anthaxia nitidula, Velleius dilatatus and Athous 
rhombeus, taken by himself in the New Forest during the past. 
summer.—Mr. H, Goss read a letter received from Captain 
Montgomery, J.P., of Mid-Ilovo, Natal, reporting vast flights 
of locusts there, extending over three miles in length, on August 


31 last, and exhibited a specimen of the locust, a species of . 


Acridium. Captain Montgomery stated that, as a rule, his 
district, like most of Natal, was free from the pest, but that an 
exceptional invasion had occurred in 1850,—Mr. J. W. Tutt 
exhibited four typical specimens of Æmydia cribrum from the 
New Forest, and, for comparison, four specimens of the variety, 
candida, of the same species, taken at an elevation of 4000 feet,’ 
near Courmayeur, on the Italian side of Mont Blanc. . He stated 


that he had also met with this form in the Cogne Valley, ‘at an 
elevation of from 6000 to 8000 feet.—Mr. R. Adkin exhibited. 


a specimen of Zrebia aethiops, in which the left fore wing was. 
much bleached, taken in August last, near Carnforth. -Mr. 
Adkin also exhibited a series of Aeronycta rumicis from Co. 
Cork, Ireland, including light and black.forms, with.examples 
from the Scilly Isles, Isle of Man, and North of Scotland for 
comparison,—Mr, Elwes exhibited a series of Chionobas alberta. 
8 9, Chionobas uhleri, var. varuna, and Erebia discoidalis, from: 
Calgary, Alberta, N.W. Canada, which had been collected im 
May last, by Mr. Woolley-Dod. He said that the validity of 
C. alberta, which had been questioned by.Mr. W. H. Edwards,. 
was fully established by these specimens.—Prof. E. B. Poulton, 
F.R.S., gave an account of the changes which he had recently 
made at Oxford in the arrangement of the Hope Collections in. 
the Department of Zoology, and as to the rooms now available 
for students working at these-collections.—Mr. G. T. Bethune- 
Baker communicated a paper, entitled f‘ Descriptions of the 
Pyralide, Crambide, and Phycide, collected by the late T.. 
Vernon- Wollaston in Madeira.” DED ; 
PARIS, ; 

Academy. of Sciences, October 29.—M. Lowy in the 
chair,—Experimental verifications of the theory of weirs, with. 
either adherent or partly submerged water-sheet, with regard to- 
the pressures, by M, J. Boussinesq.—-On the existence in plants 
of principles capable of condensation. with production of car-- 
bonic acid, by MM, Berthelot and G. André, Plant-leaves were. 


oa) id ’ i 
l 
i 

s 


NOVEMBER 8, 1894] ¢ 


NATURE 


47 





8 
dried at rro°, reduced to powder, and then heated on an oil- 
path, at 120°-130°, with 12 per cent. hydrochloric adid. Che 
work was carried out in an atmosphere of hydrogen, It resulted 
in a slow evolution of carbon dioxide. This may be®acgounted 
for on the hypothesis that the contained carbohydrates have a 
ketonic constitution. Experiments on the simplecarbohydrates 
are in progress.—On the movements which certain animals 
make in order to fall on their feet, when precipitated from a 
height, by M. Marey. Successive instantaneous photographs, 
taken in two planes, are given of a cat in the gct of falling. 
The necessary movements are accomplished by te animal ro- 
tating the forepart of its body when drawn in, so that its 
moment of inertia is small as compared with that of the ex- 
‘tended hind-quarters, and by this movement being repeated by 
the latter when drawn in and the fore-part extended.—A nage 
concerning the above communication, by M. Guyon. It i 
shown that the rotation of the animal is not contrary to receiv: 
laws.—Observations on the principle of areas, by M. Maurice 
Lévy.—Reduction of the equation of continuity in hydraulics to 
the form iy ao Pg no 

at fas!" ds 
by M. P. E. Touche.—The first volume of a work by M. G. 
Hinrichs, “On the Mechanics of Atoms,” gives a discussion of 
atomic weights and methods used in their determination, and 
treats of the question of the unity of matter.—On the problemg 
of dynamics of which the differential equations admit a cow- 
tinuous group, by M. P. Staeckel.—On th®@ differentiation of 
trigonometric series, by M. Matyas Lerch.—On the constitution 
of the electric arc, by M. L. Thomas. The arc between two 
carbons containing metallic salts consists of a nucleus surrounded. 
by an envelope ; in the former are found the substances giving 
band spectra, hydrocarbons or carbon vapour ‘and cyanogen, 
in the envelope metallic vapours from the dissociated salts pass 
from the positive to the negative pole, and there burn in the 
oxygen of the air, producing the metallic line spectra character- 
istic of this region.—Relation between the maximum vapour 
pressures of water, ice, and a saline solution at the freezing- 
point of this solution, by M. A. Ponsot.—On the gaseous 
products given off by wood charcoal when heated to, a 
high temperature out of contact of air, by M. Dosmond.— 
On the transformation temperatures of irons and steels, by M. 
Georges Charpy.—Kermésite, ‘by M. H. Baubigny.—On the 
superposition of optical effects of several asymmetric carbon 
atoms in the same active molecule, by MM. Ph. A. Guye and 
M. Gautier. Ina molecule containing several asymmetric carbon 
atoms, each of them acts as if all the remainder of the molecule 
were inactive. The optical effects of several asymmetric carbon 
atoms in the same molecule are algebraically added to give the 
optical activity of the molecule. —On the saturated hydrocarbons 
with active amyl radicals, by Mdlle. Ida Welt.—On the estima- 
tion of alcohol in essential oils, by MM. Charles Fabre, Garrigou, 
and Surre.—On the existence of cellules en paniers in the 
acinus and: excretory conduits of the mammary gland, by M. E. 
Lacroix.—Observations on a note by MM. Prillieux and 
Delacroix.—On the gommose bacillaire of vines, by M. L. Daille. 
—Culture of a fungus (Collybia velutipes) growing on wood, by 
MM, Costantin and Matruchot.~-On the disease ‘‘ Rouge” in 
the Paris nurseries and plantations, by M. Louis Mangin.—On 
the relations of the basalt and phonolite of the Suc d’Araules 
(Haute-Loire), by M. Ferdinand Gonnard.—On the geology of 
French Congo, by M.: Maurice Barrat.—On several quaternary 
grottos of the Dordogne, and on some megalithic monuments of 
Orne dnd La Manche, by M. Emile Rivière, 


va 
- 2pm es =o, An abstract of a memoir 


New Souta WALES. 


Royal Society, June 6.—C. Moore in the chair.—The 
following ‘papers were read :—Notes on some minerals and 
mineral localities'in the northern ‘districts of New South Wales, 
by D. A. Porter.—On the magnetic susceptibilities of specimens 
of Australian basalts, by Prof. A. W. Rücker, FLR.S.—On 
boleite, nantokite, kerargyrite, and cuprite, from Broken Hill, 
by Prof. Liversidge, F.R.S.—From number to quaternion, by 
C. Fleuri.—New orbit of the double star 8 416 = Scorpii 185, 
by Prof. S. Glasenapp.—On the value of gravity at the Sydney 
Observatory, by E. F. J. Love.—Preliminary notes on the 
pharmacology of carissa ovata, var. stolonifera, Bail, by Dr. 
T. L. Bancroft.—On the almandine garnets from the Hawkes- 
bury sandstone at Sydney, by H. G. Smith.—On a natural 
mineral spring at Bungonia, by Rev. J. Milne Curran. 

July 4.—Prof. Threlfall, President, in the chair.—The fol- 
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lowing papers were read :— On a transparent star-chart : a con- 
venience for observers, by H. C. RusgeM, F.R.S.—Aboriginal 
Bora held at Gundabloui in 1894, by R. H. Mathews.—Ob- 
servations and orbit elements of comet Gale 1894, by Joho 
Tebbutt.—On the structure and composition of some Australian 
basalts, by Rev. J. Milne Curran, 

August 1.—Prof. Threlfall, Prestlent, in the chair.—The 
following papers werg read :—-On garbage degtructors, by Prof. 
Warren and Dr, Ashburton Thompson.—The geology of lime- 
kis, Bathurst district, by W. J. C. Ross.—The territorial 
divisions of New South Wales into counties, by W. D. Camp- 
*%ell.—On the timbers of New South Wales, by J. V. De 
Coque*—On the Aboriginal rock carvings and paintings in New 
South Wales, by R. H. Mathews.—-The Society’s bronze medal 
and money prige.of £25 were presented to each of the two 
lastgamed gentlemen for their papers. + + un 

e, September 5.—Prof. Threlfal, President in*the chair.—The 
following papers were read :—Some stone implements used by 
tie Aborigines of New Souths Wales, by R., H. Mathews.— 
Recent i€searches in the testing of cement, by W. S. de Lisle 
Roberts.—A comparison of the langugges of Ponape and 
Hawaii, by the late Rew. E. T. Doane, with additional notes 
andWlustrations by Siéfey H. Ray.—Preljminary note on the 
structure of gold nuggets, by Prof. Liversidge, F.R.S. Gold 
nuggets on being cut Trough ©r sliced and polished, and then 
etched by -chlorine water, were foufid to exhibit evell-marked 
crystalline structure closely. resembling the Widmanstatt 
figures shown, by most metallic meteorites, except that in the 
nuggets the crysfals are more or less square in section and show 
faces which evidently Belong to the octahedron and cube. On 
heating ‘the nuggets in a punsell burner, blebs or blisters form, 
on both the polished and unpolished surfaces, and on still more 
strongly heating, these, in eome cases, burst with sharp reports, 
and pieces of gold are projected with considerable violence. 
As-no explosions have been observed on @issolving or eating 
away the crusts of these blister! by chlorine water, it would 
appemr that the blebs are prpbably due to the vaporisation of 
some liquid or solid substance. As soon as a fresh supply of 
nuggets js obtained,e experiments will be procéeded with to 
ascertain degnfify whether gold nuggets contain occluded 
gases, or liqyidg or solids which are vaporisable. In slicing 
some nuggets, scattered granules of quartz were met with 
inside, although quite invisible outside, and at first it was 
thought that the explosions might be due to the quartz; but 
the gas,'in some cases, continued to issue from the burst bleb 
(where the aperture formed was small) and forced the bunsen 
flame out into lateral jets, just as if urged by a blow-pipe. 


Linnean Society, September 26.—Prof. David, President, in 
the chair.—On the correct habit€t of Zala kermadecenis, Pilsbry 
(=P. Pilsbryi, Braz.), by John Byazfer. The author expressed 
the opinion that this is the species referred to in-Mr. Percy 
Smith’s pamphlet, ‘‘ The Kermadec Islands : their Capabilities 
and Extent” (Wellington, 1887), which states that on Macauley 
Island there occur ‘‘ large limpets das big as small saucers, and 
good eating).”"—On a Trochus from Port Jackson, and new 
varieties, of Bulimus ges ae Reeye, from the Solomon 
Islands, by Jog Brazier. Under the name of Trochus Adamsi, 
n.sp., was re-described a Port Jackson mollusc, the original 
specific name of which (7. comptus, A. gid.) is preoccupied for 
a specjes named by Phillipi® Dr. Fiseher also confounded 7: 
compius, A. Ad., with the New Caledonian 7. Pousinelé, 
Montr., which is a distinet species, Three new varieties of 
Bulimus miliocheilus, Reeve, were also des®&ibed.—Observa- 
tions on Dendrolagus bennettianus, De Vis, by Edgar R. Waite. 
The author @escribed the species from material recently 
obtained from the Bloomfield River, Queensland. He was of 
opinion that i@ respect of both external and anatomical 


a TS iteis ~ ies. 
characters itẹis a well-mark@gd species. g $ 


e 
e e AMSTERDAM, 


Royal Academg of Sciences, September 29.—Prof. Vande 
Sande Bakhuyzen in the chair.—Mr. Beyerinck discussed the 
reduction of sulphates by a specific sulphide ferment, This 
subject bears on two question? of general bacteriology, ĉe. (1) 
the production of sulphuretted hydrogen, and (2) the power of 
reduction. Bacteria may produce H,S in four different ways : 
Firstly, from sulphur, this being dissolved, by the excretion of 
ammonia, amines or alkaloids forming sulphides, which are 
decomposed by carbonic acid; secondly, from proteids con- 
taining sulphur, well known in cases of putrefaction ; thirdly, 
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‘being decomposed intq sulphites and sulphur, and the sulphites 
acted on as in the first c&se) ; fourthly, by the reduction of sul- 
phates. From thé common reducing bacteria which turn nitrates 
into nitrites, and these into ammonia salts, which produce from 
litmus, indigo-blue, methylen-blue, &c., the spe done 


from sulphites and thiosulphates (the latter of he sulphites 





Jeucoids, none has the power to attack sulphat&s. “This is done 
by a specific ferment, a very small spirid/um, which is perféctly 
anerobic, and which is common in the bfack mud of polluted 
waters, as also in these waters themselves. It|grows wjth 
very small quantities of organic nutriment, as malates, pep- 


tone, sugar, and phosphates added to common, water, rendergrg| 


alkaline by sodium carbonate. Temperatures fro 
‘are the best for reduction, For the determinatio 
the iodometric method can be used. Common w 
addition of 7. per cent. sodium malate, {y perte 
qy per ceM potassium phosphate, and 4 per cent. 
bonate, infected with mud cont#ning the ferment, 
from the air, and with forty-five milligrammes SO, 
in three days quite free from" this substance, cont 
10'2 milligr. H,S, the cause of the deficit (twenty-one milligr. 
SO, ' not transforme@ into- H,S) ‘bejng not yet |quéte clear. 
Mohr’s salt (ferrous ammonium’ sulphate) is very well adapted 
for reduction experiments, the smallest fface’ of reduction being - 
indicated by the formation of klack Fes. The’ spirillum has 
been named Spiriliam deulfuric&us. It Seems to be of geo- 
_logical importance, ‘inasmuch as the deep ground Water. of the 
‘province of South Holland is Quite free from sulphuric acid, 
which, being abundant on the surface, is neste reduced by 


25%t0 30° 
of the H,S 
tgr with the 
t. asparagin, 
sodium “car- 

nd @ecluded* 
þerlitre, was 
inięg nearly 


, the sulphide ferment, and rendered insolble as Fe§ and FeS..— 
On Kerr’s magneto-optic phen@menon, by C. H. Wind. The 
author supposes that, ina metal placed in’a magnetic field, 
both the conduction and -the displacement [current give 
rise to 4 .Hail-effect, the intensity’ coefficient being different 
‘in the two cases.e In this way the discrepancy, |which exists 
betweén the experimental results, and the theory of Lorentz and 
Van .Loghem, may be removed.—Prof, Kamerlingh Onnes read 
a memoir, in which Dr. Kuenen gave a graphical representation 
of. the condensation of a mixture of two.substance$ with m andu 
taken as co-ordinates. His conclusions aré cowtsadictdty to those 
of Duhem, but in accordanc@ with the theory of Wan der Waals, 
and his own experiments, All mixtures of two’stfbstances must 
show retrograde condensation.—Prof. Onnes also communicated 
the results.of an investigation, By Dr. Borgesius, onjthe molecular , 

, refractidn and dispersion of some Salts in solution,{made with an- 
interferential refractometer especially constructed for this pur- 
pose, and giving the small differences of refraction of two fluids 

_ by asingle reading of verniers and counting of strike. ¢ 
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subject-matter given by Lagrange in the first section of 
his “Mécanique analytique”; but erof. Mach’s treat- 
ment has the very great superiorify of being profusely- 
illustrated by elegant diagrams, while Lagrange made a 
point of banishing figures entirely from the “ Mécanique 
analytique.” © ° 

L&grange thus appears as. a supporter ef the ancient 
tradition that Rational and Practical Mechanics were to 
be*considered as in a measure opposed to each other, 
as,Newton observes in his preface of the “ Principia ” ;. 
the latter being -an inferior branch of study, to be culti- 
vated only for the sake of gain or some other material 
advantage. 7 i oem BPH 
e To quote from Rankine’, Preliminary* Dissertation, , 
prefixed to his “ Applied Mechanics ?;— 
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HISTORICAL EXPOSITION OF MECHANICS. 


The Science of Mechanics: a Critical ane Historical 
Exposition of its Principles. By Dr. Ernst Mach, 
Professor of Physics in the- University of Prague. 
Translated from the second German editio by Thomas 

_ J. McCormack. (Chicago: The Opén Court Publish- 
ing Co. London: Watts and Co., 1893.) 

THE appearance of a translation into English of this 

remarkable book should serve to revivify in thi 
country the somewhat stagnating treatment of its sub* 
ject, and should call up the thoughts which puzzle us 
when we think of them, and that is not sufficiently often, 
Prof. Mach isa striking instance of the combination 
of great mathematical knowlédge with. experimental skill, 
as exemplified not only by the elegant illustrations of 
mechanical principles which abound in this treatise, but 
also from his brilliant experiments on the photographye 
of bullets, which have been recently egaborated and 
simplified by’ Mr. C. V, Boys, , ' 
The appearance of the first edition, in 1883, is stated, 
in the preface of the second edition, to have stimulated 
_ the production of treatises’by Wohlwill, Streintz, Lang e, 

Epstein, Miiller, Popper, Helm, Planck, Poske, and 

others, discussing theories of cognition in connection 

with Mechanics; but it is cutious that Maxwell’s little 
tract on “Matter and Motion,” of 1879, a veritable 
master-piece on this subject, should appear to be unknown 
to the author, although mentioned in the translator’s 
foot-notes. ` 

The present volume is not a treatise upon the applica- 
tion of the principles of mechanics, to quote from the 





















“ Arclftas of Tarentum might illustrate the truths of 
Geometry by mechanical contrivances; his methods were- 
regagded by his pupil Plato as`a lowering of the dignity 
of science. Arcħimêdes,'to the character of the first 


geometer and arithmetician gf his day, might add that of” 


the first mechanidđian an@ physieist—he might, by his. 
unaided strength acting “through suitable machinery, 
move a loaded ship on dry Ind—he might contrive and, 
execute deadly engines of war, of which even the Roman. 
soldiers.stoodin dreaf—he might, with an art afterwards 
regarded as fabulous ti] it was revived by Buffon, burn 
fleets with the concentrated sunbeams ; but that mechan- 
ical knowledg® and that @ractical skill, which in our eyes 
render that great man so illustrious, were by men of 
learning,, his contemporaries and successors, tegarded 
as agcomplishments of an inferior order, to which the 
philosopher, from the height of geometrical abstraction, 
condescended with 4 view to the service of the State.”« - 
e 


We have gnly to study the Progress of the essentially, 
modern science of Electricity to recognise the eloquent, 
truth of Rankine’s words, in imveighing against the medi- 
æval and‘ancient fallacy that there is a double system of” 
natural laws, one theoretical, geometrical, rational, dis- 
coverable by contemplation, applicable to celestial, 
zetherial, indestructible bodies, and being an . object of’ 
the noble and liberal arts; the othe practical, mechanical, 
empirical, discoverable by gfperience, applicable to. 
terrestrial, gross, destructible bodies, and being an object. 
of what were once called the vulgar and sordid arts. 

Possessed with these prejudices, the scholar of ancient 
and meqjeval times, and even of the present day, was. 
occupied in developing and magnifying the numerous 
errors, and in perverting amd obscuring the much more 
numerous truths which are to be fogifd in the writings of: 
Aristotle ; so hat it is not surprising that the notion 
arose of scientific men bting unfit for the business of . 
difé, and that various facetious anecdotes were contrived 
illustrative ofethis notion, anecdotes which have been 
handed down from age to age, and applied with little. 
variation to the eminent philosophers of every time., 

Returning to chapter i? of Prof. Mach’s “treatise, we- 
find that the Principle of the Lever, employed in the. 
writings of Archimedes, is the real foundation of the 
Science of Statics, and not the Parallelogram of Forces, 
as is generally taught; this theorem, although sketched 
out by Stevinus of Bruges, was first fully enunciated by 
Varignon and Newton, about 1687. In fact, the modern 

Chapter i., on the Development of the Principles of | treatment of Statics is almost entirely due to Varignon. 
Statics and Hydrostatics, follows closely the historical Prof. Mach examines with the acumen of a meta- 
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significance of the matter, and get rid of metaphysical 
obscurities. Mechanics is treated not as a branch of 
mathematics, but as one of the physical sciences ; and 
the reader’s interest is invited to know how the prin- 
ciples of mechanics have been ascertained, from what 
sources they take their origin, and to what extent they 
may be regarded as permanent acquisitions. All this, 
the positive and physical essence of mechanics, which 
‘makes its chief and high interest for a student of nature, 
is in existing treatises completely buried and concealed 
beneath a mass of technical considerations. 
The gist and kernel of mechanical ideas has in almost 
every case grown up in the investigation of very simple 
¿and special cases’ of mechanical processes; and the 
analysis of the history of the discussions concerning these 
cases must ever remain the method at once the most 
effective and the most natural for laying this gist and 
kernel bare. Indeed, it is not too much to say that it is 
` the only way in which a real comprehension of the general 
upshot.of mechanics is to be attained. ` 
Acting upon the plan laid down in the citations above, 
thé author treats his subject from the historical order of 
development, and begins with an Introduction of general 
remarks, illustrated by an Egyptian representation of 
the mechanical arts, and by a quotation from Vitruvius. 
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physician the weak points of a demonstration sit is a 
pity then that he segms unacquainted with Duchayla’s 
proof of the Parallelogram of Forces, whigh is unfor- 
tunately so popular with writers on mechanics in this 
. country, as he. would have revelled in pointing out the 
weakness of a logic wich prides itself above all things 
on its rigour. °` ° 
The Principle of Virtual Velocities, employed as funda- 
mental by Lagrange i in his “ Mécanique analytique” in 
preference to the principle of the Pa lelogram® of 
Forces, was enunciated very clearly by Stdvinus in its 
application to systems of pulleys; and here we are com- 
pelled peesiadinmente. ccxsion to a flaw in Fig. 39, ¢ thesonly 
one that we have met in #he course of the werk; the 
` system cannot possibly hẹ in equilibrium with the cenwal 
portion of the thread askew, as drawn in the diagram. 
The Principle of Virtual Velocities is importgnt in the 
historical development of Méch&nics as the first sketch 
and shadowing fdtth of the modern ate ae the Con- 





servation of Energy; but itis unfortynate that the name 
should st®l survive, as’ it is eonfusing and eaningless. 
Prof. Mittag Leffler was eloQuent at the meeting of the 
British Association at Oxford in his den@nciation of the 
habit of attaching to theqrems certain names of indi- 
viduals, real or quasi discoverers; and he might have 
quoted the Principle of Virtuay Velocitie»as an instance 
of the disadvantage of inventing a descriptive title of too 
great generality to a newlyediscovered theorem. 

Lagrange has attempted ‘ag experimental verifigation 
of the Principle of Virtual Velocities, and it] is a tradition 
_ that an apparatus was constructed ort thgse indications by 

a former professor of mathematics at Canfbridge. It is 

probable that, the wlescriptión of this demonstration and 
of the apparatus to be found in Todhunter's Analytical 

Statics was purposely ironidal ; ; and that, in ‘popular 
language, Todhunter wrote this with his tongue in his 
cheek, knowing the story of the sceptical/student who 
“had tried the experiment himself. : 

The demonstration gmoifats to proving that a certain 
weight is no more likely tg rise than to fall,jand therefore 
(here Todhunter says he follows Lagrange’s words very 
closely) the weight should remagn stationary. The 
_ student, however, found’that, the weight did not remain 
stationary, and wanted to kmow why ;. the professor told 





" . him in confidence that it wis prudent? $9 make use of 


an invisible pin to keep the weight in order. 
This is not the dhly case imwhich it is| desirable for 
the professor to keep a card up his sleevegas thé saying 
is; in the Foucault experimerxt of the pendulum which 
shows the rotation of the Earth, the slightest current of 
-air will destroy and réverse the desired ngation; so that 
it is advisable in showing the experiment to have an 
.elastic ball concealed in the palm of the*hand, which can 
send a slight current of air on®the dob of tite pendulum, 
and thus accelerate the initial precessio® of thé plane of 
the vibration so as to gratify the eyes @f the audience and 
diminish their impatience at the slowness of the motion ; 
afterwards the motion can pe checked soj that the total 
advance is made to agree with the theoretical result. 
Very undignified and dishonest, some willi say; but the 
experiment is otherwise bound to fail fram its delicacy 
` when shown to a large audience, except under the most 
favourable conditions. 
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While Statfces, both as a Science and an Art, can be 
trąçed pack through Archimedes and the existing monu- 
ments of the Egyptians, Greeks, Romans, and of medizeval 
architects, the Principles of Dynamics, discussed in 
chapter ii., yere first laid down clearly by Galileo ; and 
the great fallacy to be destroyed before any real advance 
could be made was that of the Aristotelians, who main- 
tained that heavy bodies fall faster than light ones, 
because thé upper parts weigh down on the under parts 
and accelerate their descent. But in that case, retorted 
Galileo, a small body tied to a larger body, must, if it 

ossesses 27 se the property of less rapid descent, retard 


„the larger ; ergo a larger body falls more slowly than a 


smaller body. 

The, entire fundamental assumption is wrong, as 
Gelileo says, because one portion of a falling body can-. 
not by its weight under any circumstances press another 
portion ; although, according to’ Wohiwill (Appendix 1), `. 
even Galileo himself only very gradually abandoned the 
Aristotelian conceptions. 


‘eo But discarding all metaphysical argument, the Aristo- 


telian fallacy®was demolished once for all by ‘the 
experimentum crucis carried out by Galileo, of letting, 
bodies of different weight fall from the Leaning Tower 
of Pisa, when all were found to take thé same time of 
descent; any slight discrepancies were afterwards 
accounted for by the resistance of the air. i 

A still more delicate experimental verification is to be - 
found in the pendulum, as pointed out by Galileo; a 
plummet at the end of ‘a thread. has the same period of 
oscillation whatever be the weight or the material of the 
plummet, ` 

The theory of the pendulum, when composed of a body 
of finite size, as required in a clock, was completed by 
Huygens in his Horologium oscillatorium, 1673, in which 
thé mutual controlling influence of a number of separate” 
plummets is investigated when the plummets are rigidly 
attached together.; and thus for the first time'the idea of 
a moment of inertia and of a centre of oscillation was 
introduced into Mechanics. In his further researches 
into the theory of the clock, Huygens was led to the 
discovery that isochronism for all amplitudes can’ be 
secured by making the plummet oscillate in a cycloid ; 
and to do this practically he fourid that the thread must 
wrap and unwrap on an, equal cycloid, and thereby he 
made the first step in the doctrine of evolutes and the 
theory of thé circle of curvature. ‘ 

Having demolished the Aristotelian fallacies on falling 
bodies, Galileo had still to determine the true laws; his 
first conjecture that the velocity grew uniformly with the 
distance, or that v= gs, having proved’ untenable, 
Galileo stumbled ‘upon the true law that the velocity 
grows at a constant rate, or that v = gt. 

The next step -in the, theory, to prove that in conse- 
quence s = 3272, was not an easy matter for Galileo, who 
sought in general an experimental proof of his theorems 
(as, for instance, his attempted. quadrature of the cycloid 
by weighing it made in sheet lead); once this was 
established, however, it was comparatively an easy matter 
to demonstrate that the path of an unresisted projectile 
is a parabola, and to prove it experimentally by zaling a 
ball obliquely on an inclined table, 

Galileo’s difficulty was to measure lapse of time with 


—__s __wmemmes, 
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exactitude, accurate clocks and watches not being in 
existence in his day ; but he overcame this difitculty by 
a modification of his .own invention of thg ancient 
Clepsydra. 

The laws of circular motion were aene 
by Huygens; and a combination of these laws with 
Kepler’s Third Law, on the assumption’that the planetary 
orbits round the Sun are circles, leads at once to the 
Law of Attraction varying inversely as the square of 
the distance, 

This law, generalised into the Law of Universal 
Gravitation, became in Newton’s powerful hands the 
foundation of his system of Natural Philosophy, in ex; 
plaining not only the elliptic orbits of the planets in 
accordance with Kepler’s first two Laws, but also the 
perturbations of these orbits as exemplified in the Lunar 
Theory, and the Theory of the Tides. 

Prof. Mach suggests. in Fig. 139 a very ingenious ex- 
perimental illustration of the tides on a body in free 
space, like the Earth, as distinguished from the tides 
which ‘would be produced if the Earth was fixed, by 
means of a small iron sphere covered with a solution of 
magnetic sulphate of iron; this can either revolve as 
the bob of a conical pendulum in true planetary style 
round the pole of a fixed magnet, representing the dis- 
turbing Sun or Moon; or it can hang suspended at rest 
at a small distance from the pole, and thus illustrate 
high water under the disturbing Sun or Moon, and low 
water at the antipodes when the Earth is supposed 
fixed. The discrimination of the two cases must be 
considered one of the most brilliant parts of the 
“ Principia.” 

It is curious that Prof. Mach does not accept Newton’s 
distinction between the relativity of motion of translation 
and the absoluteness of motion of rotation, illustrated 
experimentally by Newton by means of a revolving 
bucket of water suspended by a twisted rope (“ Principia,” 
Definition VIII. Schodium:) ; and here we think he would 
have been interested in Maxwell’s arguments on Rota- 
tion in § 104, Matter and Motion. 

Maxwell proceeds to explain that it is possible, by 
means of observation and experiment on or inside the 
Earth alone (by Foucault’s pendulum, for instance), to 
disprove Milton’s assumption, that it is evidently all the 
same 

“ Whether the sun, predominant in heaven, 
Rise on the earth, or earth rise on the sun ; 
He from the east his flaming road begin, 
Or she from west her silent course advance ; ” 
&c., although the geometrical ‘configuration of the earth 
‘and the heavenly bodies, so far as is discoverable by 
astronomical observation, is the. same on either assump- 
tion. 

, In the Translator’s Preface we are told that “ Mr. C. S. 
Pierce has rewritten § 8 in the chapter on Units and 
Measures, where the original was inapplicable in this 
country (America) and slightly out of date.” 

As might be anticipated, this means that we are now 
to change the name of the quantity formerly designated 
by the word weight, poids, gewicht, pondus, and to use 
the word zzass instead. 

But if a continental mathematician, Prof. Mach in- 


| 
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mass of .a body, he replies, if in French,“ poids divisé 
par g” ; so thatif a body weighs Z,kslogrammes, its mass- 


is Z, and the unit of mass is thus g kilogrammes. 


When the ggavitation unit of force was in universal: 
usep it was considered an abbreViation to write m for 


é 


Z, and to replace’ the gravitation measures of | momen-- 
ge 


éuņm and energy, A Y and a al » by mv and gaz, 


But when Gane s absol a unit of force is employed,. 
the-absolute measures of momentum and energy are pw 


and’ipv4, and the abbreviation of ad Tonger- 


suruived: or if the letter 2 is employed, co pm and 
not mg,eas Mr. Pierce asserts; if the mass of a body is. 
Io kilogrammes, its weight in kg qannot be anything 
‘except 10 kilogramme’. 

But if with abSolu%e measures we retain the equation. 
p=mg, and measur? m jo kilogrammes, then J, the- 
weight or poids, i is measueed in dne-gth part# of a kilo- 
gramme ; this is contrary t@all practice, and is absolutely. 
forbidden by the laws on Weights and Measures. 

With gravitation hits the weight of a body is at once: 
the numerical measum of the quantity of matter in the 
body (Newtqn’s guantifas materi) and of its gravita- 
tion, or the force with which it tends to the Earth ; if a. 
body weighs # kilogrammes,it is attracted by the Earth. 
with, a force of Ż kilogrammes. The loose definition. 
usually given that “the weight of a body i is the force with 
which it js attracted by the Earth,” is really no definition 
at all, but & mere descriptian; it should at least be 
amended t8 “the weight of a body is the number of” 
units of force with which the body is attracted by the 
Earth” ; and it will be found that this definition is never 
employed except with the gravitation unit of force; so- 
that this definition merely asserts in a roundabout way 
that the weight of a body fs a measure of the quantity of 
matter, as measured out b$ weighing against pound or 
kilogramme weights. 

It is incorrect to say that there are two systems of 
measurement, the @psolute and the gravitational (p. 284).. 
There is no practical methodefor, the measurement of 
forces in absolute measure with any pretence to accuracy >. 
the abSolute system is Merely a sYstem for recording 
numerically the results ofgexperiment ; the measurements 
themselves are always made in gravitation measure, and. 
afterwards cgnverted into absolute measure by multiply- 
ing by the local value gf g. There is thus no need for- 
absolute units with our insular Briti®h F.P.S. (foot- 
pound-second) system; and Prof. James Thomson’s. 
poundal, although a convenient name, is of no practical 
or theoretical ase. 

In experiments gt Washington, the Paris gravitation 
unit wuld nat be, employéd, so that the statements on. 
p. 286 do not tend to clear up the subject. What appears 
to be meant is that if a perfect spring balance could be 
constructed such that a kilpgramme deflected it at Paris 
through 981 divisions, then when carried to Washington 
the deflection would fall to 980°: 1 divisions, and if carried 
to the Moon to about 164 divisions, but if carried to the 
surface of the Sun the deflection would rise to about 


cluded, is asked to give a numerical definition of the į 30,000 divisions, provided Newton’s “ Law of Universal. 
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Gravitation” is correct; but the kilogramme weight 
remains the same thrqughout the universe. 
But if a balance could be constructed withsits fulcrum 
somewhere in the Azores, and the scale pans hanging 
over Paris and Washington, then 1 kilogramme at Paris 
would equilibrate 1-oo$92 kilogramme at Washington 
(p. 286). = se ° 
It is sometimes asserted in our school-books gn 
' Mechanics that a pound weight, if carried to the surface 
of the Sun, would weigh about 30 pounds; byt if a 
balance could be made to stretch between the surfaces 
of the Earth and of the Sun, then a pound weight at the 
Sui evagasabiterequilibrated by 30 poundsat our end; 
so that it is equally true to™say that a pound weight one 
the Sun will weigh 30 poynds on the Earth. ° 
Prof. Mach would perform a gréat service if Re would 
extend his criticismg on the usage of the word pondus 
by Huygens, Leibnitz, Wallis, &Cyto modern times, as 
great mystificatiorfs exist at the present day. 
The C.G.S. system of units js explained by Mr. Pierce 
on p. 285. ® These units are mch too minute except for 
recording delicate physica? measurement.) If Prof. 
Johnstone Stoney’s amendment of the M.k.S. (metre- 
kilogramme-second) system gad been adopted, we should 
have a system incorporating the®joule, watt, volt, ohm, 
and ampère as units; it is nag too [late to make the 
` change; the disadvantage that the density |of water is 
1000 in this system is morg apparent thanreal. 
Although the double system,of natural laws mentigned 
by Rankine is now exploded, we still have a double 
system of instruction in mechanical téxt-p@oks, ene theo- 
retical, geometrical, rational; the other  Pfactical, me- 
chanical, empirical, discoverable by expefience It 
should be the object of medern science to break down 
the barriers between these two®systems, andito treat the 
subject of mechanics from one point of view. Instead 
of this, the gap between the two systems seems to be an 
increasing one, insomuch that Prof. A. B. W. Kennedy, 
in his inaugural addfegs td Section G of Ithe British 
Association at Oxford, defmanded for young engineers a 
course of instruction in mathematics entirely! different to 
that imparted at present in our schoods and colleges. 
Some remarks at the end of Prof. Klein’s Sixth 
* Evanston Colloquium ” mayebe consulted as Reaying on 
this question. ba Ca 
A careful study of Prof. Mach’s work, ahd a treat- 
ment with more expfegimental allustration, on the lines 
> laid down in the interesting diagrams of his! Science of 
Mechanics, will do much to reviwify theoretical Mechan- 
ical Science, as developed from the elements|by rigorous 
logical treatment. A. G. GREENHILL, 








e 
NEWTH’S INORGANIC CHEMISTRY. 
A Text-book of Inorganic Chemistry. By G. S. Newth, 
F.I.C., F.C.S. Pp. xiii. 667. (Lon@on :|Longmans, 
Green, and Co., 1894.) 
Te author states in the preface, that the arrange- 
ment of the course of elementary ‘instruction in 
chemistry, which is given in this book, is based on the 
periodic classification of the elements. The properties 
of four elements, Aydrogen, oxygen, nitrogen, and carbon, 
and the properties of many compounds of these elements, 
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are considered before the systematic study is entered on, 
of the gfoups into which the elements are divided by the 
applicatiqn of the periodic law. ‘Then follow chapters 
whereifi the members of the various groups of elements, 
and the chiefecompounds of these elements, are described. 
To this descriptive part of the book dre prefixed fifteen 
chapters of “introductory outlines,” constituting “a brief 
sketch of the fundamental principles and theories upon 
which the science of modern chemistry is built.” In his 
directions to students using the book, the author says that 
a start should be made by reading carefully the chapters 
dgaling with chemical change, elements and compounds, 
gomenclature, and symbols; that the four typical ele- 


ments—hydrogen, oxygen, nitrogen, and carbon—should - 


thenbe studied ; and that, as this study is proceeding, the 
réifaining chapters of the “introductory outlines” 
should be mastered, 

It seems to me that the method of the author is 
radically wrong. Descriptive statements of facts ought, 
surely, neither to precede, nor to follow, but to accompany, 
the reasoning gn these facts whereby general principles 
are gained. 

The author’s treatment of chemistry implies that “ the 
science of modern chemistry is built” on the foundation 
of such generalisations ‘as those stated in his “ intro- 
ductory outlines,” and that detailed descriptions of the 
properties of certain kinds of matter called elements 
and compounds constitute the science that is raised on 
this foundation. Would it not be more advisable so to 


treat the subject as to show that chemistry rests on cer-. 


tain definite natural facts, but that only when these facts 
are compared, contrasted, and classified, does a scientific 
knowledge of them begin? 

The descriptions in this book of the members of each 
group of elements seem to me to be exceedingly well 
done ; many portions of the chapters treating of principles 
and theories, notably the pages which deal with thelaws 
of chemical combination, are admirable; nevertheless 
the book, as a whole, gives the impression of being un- 
scientific. The method of the book tends, in my opinion, 
to perpetuate the vicious and unreal distinction between 
chemistry and chemical philosophy, a distinction that 
has probably been as potent as any other cause in 
stopping the progress of the science. 

The purely descriptive portions of this work are often 
extremely good, as far as they go. The facts, or rather 
half-facts, are stated in a clear and orderly way ; care is 
taken to notice recent work of importance ; the wood- 
cuts are well executed: but, all this is only the material 
out of which chemistry is constructed. 

About 130 pages are devoted to statements of the pro- 
perties of four typical elements—hydrogen, oxygen, 
nitrogen, and carbon—and of the properties of many 
compounds of these elements. But hydrogen, oxygen, 
nitrogen, and carbon are not treated as typical elements 
they are not compared and contrasted with other ele- 
ments. After reading the descriptions of these elements 
and their compounds, and studying the properties of the 
elements in each of the eight groups of the periodic 
classification, one still feels unsatisfied. Something is 
lacking. Surely some fair and fitly fashioned building 
ought to rise on this broad superstructure. If chemistry 
is to be treated as a recitation of disconnected, or artifi- 
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cially connected, facts, it ceases to be a Subject worthy 
the serious attention of educated men. One turns t a 
new book or elementary chemistry, hoping tə find at 
least an attempt to rescue chemistry from the over#helm- 
ing burden of so-called facts, beneath whicl the science 
is in danger of being buried. In this case I confess to 
disappointment. It may be replied that the chemistry 
which is not clearly apparent in the purely, descriptive 
parts of the book is to be found in the “introductory out- 
lines ” wherein the “ fundamental principles and theories” 
of the science are stated. I admit at once that there is 
much excellent matter in these earlier chapters ; but I dp 
not find there a connected setting forth of elementary pring 
ciples, as arising from facts,and binding facts into some 
kind of harmonious whole. There is not much either 
exact or imaginative treatment ; and these two I takéfo 
. be.the notes of genuine science. o 
The perusal of this book produces in one’s mind a 
strange feeling of inversion ; many things seem to be 
standing on their heads. The reader feels that a rapid, 
mental rotation, to right or left,is demanded. Change i 
very properly said to be the feature of all chemical occur- 
rences ; but at a very early stage (p. 5), after two pages 
have been occupied in lightly touching the subject ofthe 
constitution of matter, the student is told that “ Any 
change which arises from an alteration in the structure 
of the molecule is a chemical change.” This is‘ an 
example of the topsy-turviness of parts of the book. 
The statement quoted has a meaning when the meaning 
of such a very symbolical expression as “ structure of the 
molecule” has been adequately grasped, At this stage 
of progress the student cannot have any clear image 
called up in his mind by the words I have quoted ; they 
must be merely words to him. But he might have 


«em, grasped the prominent and characteristic features of 


2 


chemical change had these been put before him by well- 
chosen experiments. Another instance, to my thinking 
a glaring instance, of putting theory where facts should 
come, and facts where theory, is found in chapter ii., 
which deals with elements and:compounds. The dis- 
tinction between these classes of substances is stated at 
once, and is stated only, in the language of atoms and 
molecules. 

“In the substance sulphur, all the atoms composing 
the molecules are alike; while in water ... there are 
two distinct kinds of atoms in the molecule. Matter, 
therefore, is divided into two classes, according as to 
whether its molecules are composed of similar or of dis- 
similar atoms. Molecules consisting of atoms of the 
same kind are termed elementary molecules, and sub- 
stances whose molecules are so constituted are known as 
elements.” ; 

The chapter which deals, and deals in a clear and 
most praiseworthy style, with the laws of chemical com- 
bination, is headed “ The Atomic Theory.” I think the 
author must have taken his own words too literally 
(p. 29) : 

* Dalton embraced the ancient doctrine of atoms, and 
extended it into the scientific theory which is to-day 
known as Dalton’s atomic theory, and is accepted as a 
fundamental creed by modern chemists.” (The italics 
are mine.) 

A “scientific theory” and a “ fundamental creed” are 

+ very different things. 
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For his descriptive treatment of the materials from 
which chemistry is built up, I think*the author is to be 
praised; butt I do ‘not think he has succeeded in setting 
forth the principles of the science of chemistry clearly, 
adequately, or in fitting order. 

e M. M. PATTISON Murr. 
e 





OUR BOOK SHELF. 
e 
ASstrongmia Sferica. An Elementary Treatise. By 
Francesco Porro. (Roma: Società Editrice Dante- 
Alighieg, 1894.) 
IN these 160 pages, the author hageeemiasquredemrstie 
success go bring before his readers, in as*simple a way 
aqgis consistent with the subject, the elements of spherical’ 


astronomy. With the exceptidh of a small knowledge of” 


the rudiments of the differential calculus, the mathe- 
matical ability is by no means taxed. eThe order in which 
the subject-matter has been arranged, and the field 
which is covered, tan be gathered from the following short 
summary. After desfing first with the sphere generally, 
and the form and Yaily mption of the earth, the annual 
motion round the sun, and the methods of the trans- 
formation of coordinates, the measurement of time is 
next explained,*in which Kepler’s equation, the equation 
of time, and the trahsformation of mean into sidereal 
time, and vce versd,eare discussed. Then follows a 


chapter in which the movements of the moon are clearly 


expounded. ’ : 

“Diurnal parallax and refraction, the variations of the 
fundamental planes, aberrati¢mand annual parallax, form 
the qibjects for the next three chapters; while the re- 
maining ones are devoted to the determination of the 
positions of stars and their proper motion, and to the solar 
system in gerfdtal. In the last-named, the apparent 
movements af the planets, the theories of Copernicus and 
Kepler, the necessary data for the#determination of 
planets’ orbits, &c., are touched upon. 

From the above it will Be seen that the most necessary 
points for the student have been dealt with, but they 
have not been treated at too great a length. As an in- 
troduction to higher works,ethis book will be found most 
useful ; but its use in this gountry will be to a great 
extent restricted, owing to it being printed in Italian. 

e 


The New Technical Educator.” Vol. iv. (London, Paris, 
and Melbourne : Cassell and Co., 1894.) 


THE previous volumes of thisework have been duly 
noted in our pages. Volume iv. is in every way up to 
their standard of &xcellengé@. Š 

The subjec§°of the manufacture of iron and steel 
occupies the first part of the volume. The author of this 
seems to be well acquaigted with tke practical details. 
We nete thag he appears to consider that the presence 
of but o'o5 per cent. of sulphur in steel is more or less 
harmful, producing a m€tal sensibly reg-short. This 
emay be the case; but it is generally considered that the 
percentages ef phosphorus, sulphur, or silicon must 
not each exceed o'06 per cent, and then their effects. 
may be overlooked in axles, tyres, plates, &c. 
tyres are saéd to give a tegsile test of 46 tons per square: 
inch, wyh a minimum elorgation of 20 per cent. in a. 
3-inch length. “These results are rather extreme, with a 
sectional area of # square inch of test-piece. If the ex- 
tension exceeds 16 per cent. the result may be considered 
good with this tonnage. 3 

As in previous volumes, we find much interesting 
information on cutting tools, from the pen of Prof. R. H.. 
Smith, dealing principally with lathes, drills, and punch-. 
ing and shearing machinery. Different metal shavings 
are illustrated from photographs, and clearly show the 
nature of the different metals. The steel shavings shown,. 
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‘however, are not sufficiently described. Cases areknown 
-where shavings frolvea 23-inch drill working|on cast steel 
have been obtained many feet in length, thé material, of 
course, being of very excellent quality. 
`` The illustrations of drilling machines are good, but all 
appear to have the oudinary power feed ; in many cases 
it is found adwantageous to have, besides the power feed, 
a quick hand feed in addition, in conjunction with a 
power attachment, the quick hand gear being used to 
withdraw the tool in all cases. These motions. are very 
handy in boiler shops, where the same machine thay 
have to drill rivet-holes. out of the solid, rhymer or 
enlarge punched holes, and finally countersink holes, all 
equiring different feeds. . 

i tffianonmof the steam engine in this v8lume 
includes boiler fittings andletails, efficiency of the engirfe 
_ and engine and boiler yas, concluding with a chapter 
on compound engines. ‘The latter parts of these chapters 
are well written and interesting. The classical work of 
the late Mr. Willdhs is largely deawn upon, as Well as the 
trials carried opt by the Instfwitiqgn of; Mech®nical 
‘Engineers, besides careful descrigtions of ‘other steam- 
engine trials. The combifiation of,indicator diagrams 
of comfound or triple expansion engines is wel 
‘explained. e i =g 
A series of articles on engineering workshop practice 

ïs commenced, and they are very good so far as they go, 
‘but it may be suggested that engineers’ shop appliances 
as generally used should be*described, and not the 
“elegant amateur tools,” suchas are illustrated in Figs. 


29 and 77. | NJL 
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Index Kewensis PlantaPum Phanerogamarum. Sump- 
 tibus Beati Caroli Robers Darwin ductu et c@nsilio 
Josephi D. Hooker, confecit: B. Daydon Jackson. 
Fasciculus iii. (Oxoni: E'prelo Clargndoniano, 1894.) 


+ 
THE third fasciculus dt the Kew Ingeš, which the 
Clarendon Press %as just issued, brings us within sight of 
the completion of this monumental work. This part 
brings the Index down to near the end ofi the letter P, 
and we may look forward then to seeing in course of the, 
coming year the concluding fasciculus. Since we noticed 
the earlier fasciculi there hag been no new development 
in the nomenclature, contreversy, upon which, we believe, 
the Kew Index will exercise an important influence ; the 
effect of this will likely se only apparent after the whole 
is published. Meanwhild the sterling value of the Index 
is increasingly evident, and every botanist will congratu- 
-Jate the preparers and the publisher$upon the appearance 
¿of this third fasiculus, in which the same careful and 
conscientious workmanshipeis noticeable as characterised 

‘the portions of thé work preWlously issued, | 

l 


„Alpine Climates Jw Consumpgjon. By H. J. Hardwicke, 
M.D. Pp. 65. (London: J. and A. Churchill, 1894.) 


‘THE high-altitude cure for acguired and hereditary con- 
‘sumption hasegained ground in the medical world during 
‘recent years, with the result that numerous winter health 
-stations have sprung into existence in Switzerland. Dr, 
Hardwicke’s little brochure has-been written for the 
purpose of providing trustworthy and umbiassed inform- 
ation with egardo some of these,resorts. elt is pointed 
-oùt that the principal req@irements of gn Alpine winter 
‘climate in the treatment of phthisis are %) high altitude, 
(2) low temperature, (3) dry atmosphere, (4) large amount’ 
of sunshine and ozone, (5).low atmospheric pressure, (6). 
freedom from wind, (7) freedom from organic and in- 
“organic particles in the air,.(8) absence of fogs, (9) good 
water-supply, (10) good drainage. The aithor believes 
. “that stations possessing all these properties are extremely 
ibeneficial to consumptive patients. His book will help 
‘sufferers from lung disease to the selection of a suitable 
. winter residence. -- 
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ą LETTERS TO THE EDITOR. 


The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for. this or any other part of NATURE, 
No notice is taken of anonymous communications, ] 


“ Acquired Characters,” 


Ir may be at once conceded that persons who discuss whether 
“ acquired aharacters” are inherited or not, ought to know and 
to be able to state clearly what is meant by the term ‘‘ acquired 
characters.” 

I am surprised that Sir Edward Fry should find any difficulty 
in ascertaining what should be meant by this term when used in 
ehe case to which he refers, viz. the theories of Lamarck and of 
Darwin with regard to the origin of the species of plants and 
animals, Sir Edward Fry seems to assume that the matter under 
discussion is contained in certain writings by Prof. Weismann as 

ough those writings were à sort of ‘‘affidavit,” binding and 
limiting the discussion. The fact is that Prof. Weismann is a 
witness—and an advocate too—in a case which is of more. 
ancient: date than his connection with it. 

Sir Edward Fry has found some satisfaction, as have many 
other writers, in pointing out inconsistencies and ambiguities 
in Prof. Weismann’s statements ;.but it is to me somewhat 

*astonishing that, one should be invited to a textual criticism of 
Weismann’s words in order to ascertain the significance of the 
term ‘‘acquired characters.” Tlie term and the discussion 
about the inheritance or non-inheritance of acquired characters 
were not invented by Weismann! They have been familiar 
ever-since the discussion of Mr. Darwin’s book on the “ Origin 
of Species,” commenced thirty-five years ago. The term has 
been explained and amplified over and over again. It really 
dates back to Lamarck ; and I should propose, when anxious 
to know the meaning of a term associated with Lamarck’s doc- 
trine, to investigate Lamarck’s writings rather than Weismann’s. 

Lamarck’s ‘‘Philosophie Zoologique” was published in 
1809. On p. 235 of vol. i. of the reprint of this work, issued 
in 1873 under the direction of Prof. Charles Martin, Lamarck 
states his two ‘‘ laws ” of organic development. They run :— 

Première Lot,—* Dans tout animal qui n’a point depassé le 
terme de ses développements, l’emploi plus fréquent et 
soutenu : dun organe quelconque fortifie peu à peu cet 
organe, le développe, V’agrandit, et lui donne une puissance p» 
.proportionné à la durée de cet emploi-; tandis que le défaut™ 
constant d’usage de tel organe laffaiblit insensiblement, le 
détériore, diminue progressivement ses facultés, et finit par le 
faire disparaître,” : ; x 

Deuxième Lot.—‘* Tout ce que la nature a fait acguérir ou 
perdre aux individus par l'influence des circonstances où leur 
race se ‘trouve depuis longtemps’ exposċe, ‘et ‘par conséquent, 
par linfluence de l’emploi: prédominant de tel organe, ou 
par celle dun défaut constant d’usage de telle partie: elle le 
conserve par la génération aux nouveaux individus qui en 
proviennent, pourvu que les changements acguis soient communs 
aux deux sexes, ow a ceux qui ont produit ces nouveaux 
individus.” , ; 

I have italicised two words in this quotation, It is to this 
doctrine of Lamarck that the short term ‘doctrine of acquired 
characters” has been and is applied. ‘ 

In the report of a lecture given by me, at the London 
Institution, in February 1889 (published in NATURE of that 
date), on * Darwin verses Lamarck,” the two laws of Lamarck 
were quoted in full. In lectures given some three years earlier 
I had pointed out that there is no satisfactory evidence that 
animals or plants transmit by generation the characters 
acquired by the individual in the way supposed by Lamarck. 

It is, I admit,’a very difficult matter to determine whether 
a particular character which makes its appearance in the course 
of the life of an organism has been ‘‘inherited” (2.2. is con- 
genital) or ‘‘ acquired.” But that has nothing to do with the 
question as to what we should mean when we say ‘‘ acquire 
characters.” - The answer to that seems to be certain ‘and 
simple.. It is given "by Lamarck, and the term directly refers 
to Lamarck’s doctrine. , + So , 

On the other hand, it is the fact, as Sir Edward Fry points 
out, that Weismann and others have employed the term 
‘*acquired characters ” in an extended and modified sense. “To 
this extension I will refer in another letter. - “ -- 

E. Ray LANKESTER. , . 
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-into the transmissibility of acquired characters. 
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WE must all agree with Sir Edward Fry's desire togobtain a 
clear and exact definition of an ‘acquired character,” as this erm 
has been used in the discussions upon hereditary transpissibility. 
I do not think, however, that those who have taken par in the 
various controversies and discussions which have raged inter- 
mittently during the last seven years, have beer®misled by the 
lack of a sufficiently exact definition or the multiplicity of inexact 
ones. I believe that both sides have known well enough the kind 


‘of ‘character which was called acquired, even though no suffi- 


ciently clear definition was forthcoming, And it mey be that this 
mutual understanding has tended to obscure the demand for a 
definition. 

An acquired ‘character has generally been briefly defined as 
“the result of the operation of some external force upon an 
organism,” and I still think that this is as satisfactory as any 
definition of equal brevity can be. But some want of clearness 
follows from the elasticity of the word ‘‘result.” Everything 
that follows the operation of some external force may be called 
its “result”; but the definition interpreted in this way would 


include much that is not within theymeaning of the word 


“acquired.” Some increased precision may be added by using 
the words ‘direct result”; but a perfectly satisfactory defini- 
tion should, I think, imply the admission that the result (in its 
wide sense) of an external force on an organism must always 
contain elements which are not due to the force—which are not, 
acquired—-as well as those which are due to the force and whick 
are acquired, I think that the following definition will meet 
the case: ‘‘ Whenever an organism reacts under an external 
force, that part of the reaction which is directly due to the force 
is an acquired character.” . 

In many cases the external force acts only as a shock, with 
the starting of reaction as its only direct result. In such a case 
the occurrence of the reaction, as contrasted with the sequence 
of events which make up the reaction itself, is the acquired 
character, In examples such as these, those who maintain the 
transmission of acquired characters would be required to prove 
that the reaction which could only be started by an external 
force in the parent, started without this stimulus in the off- 
spring, , 

Pi i Alaee the definition suggested above meets all Sir 
Edward Fry’s conditions—viz., that it includes all ‘‘ acquired” 
characters, and excludes all that. are not-acquired ; that it is 
physical and not metaphysical ; that it is not ‘‘stated in terms 
derived from hereditability or the contrary, or in terms of any 


“““shypothesis or theory”; and that it admits of ascertainment 


and. verification. 

That'a reaction under an external force is compounded of 
two parts, due respectively to the body which reacts, and 
to the force which causes the reaction, is a fact and 
not a theory or hypothesis. It may be urged, however, 
that the separation of the two constituents does not admit of 
“ ascertainment and verification.” This may be true, in the 
present state of our knowledge, for certain cases; and if so, these 
cases would be unsuitable for the purposes of an inquiry 
But I do not 
admit that it is proved that the two constituents of the reaction 
cannot be separated in every case by a sufficiently careful 
investigation. For the purposes of this inquiry it is sufficient, 
however, if we can prove beyond doubt that some part of a 
reaction is the direct result of an external force, even if we 
have not thereby exhausted the whole of the direct results 
contained in the reaction. For if'this can be done ina vast 
number of cases, an immense body of evidence will be provided, 
and we may expect that,. if acquired characters are trans- 
missible, some proof will be forthcoming. > 

I propose to test the efficiency of the definition given above, 
by showing how it can be applied to some of the examples given 
in Sir Edward Fry’s letter. g 

In the case of the ‘‘exercierknochen” it is .clear that 
the occurrence of the reaction—the existence of the bony 
growth—is the direct result of the external force. Here then 
is an acquired character which will be admitted by everyone, 
which can be witnessed in a vast number of examples, and which 
can be conveniently applied to test the transmissibility of such 
characters. There may, or may not, be other direct results 
contained in the reaction: some of the processes of osseous 
growth may have followed directly from continuous or inter- 
mittent pressure. But in the first place the verification is much 
more difficult, although not, I believe, beyond the reach of 
scientific inquiry, and, in the second place, such proof, if 
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obtained, would yield evidence which would be far more 
difficult to obtain‘in very large quantity. ° 

It is clear that when Prof. Weismann admits that ‘ the 
periodical change of leaf in temperate climates has been 
produced zx relation čo the recurring alternation of summer and 
winter,” he is referring to the selection of inherent characters, 
and got the production of acquired clfaracters. The sentences 
which follow the one quoted (p. 406), leave no*doubt upon this 
point. Sir Edward Fry may feel assured that when any direct 
res@lts of heat, cold, air, food, moisture, gravity, or light upon 
pe organism are proved to be heritable, the controversy isat an 
ena, 

The tase of geotropism logically resembles that of the 
*‘exercierknochen.” The occurrence of the reaction is. 
certainly a®direat result of the external force—an acquired 
character ; and here too we have an immqeseepeniy of cyleree> 
© whichgto appeal, and which peints only in onè direction. In 
spite of the innumerable generations during which plants have 
assumed certain relative propert@ns under the influence of 
gravity, this influence is just as necessary to-day as it has ever 
been, andthe youngest generation starts ugbiassed by the direct 
resulg of external forces ufon its ancestors. 

As regards the ‘‘extr® fingers or toes, patches of grey hair, 
moles, &c.,” the questigg is raised as to whethe#external forces. 
are not involved as direct cagits. If this can be proved the 
question at issue is settled, fowsuch chfaracters are kmown to be 
transmissible. If not, the obgervation merely shows us that 
certain characters, not proved to be acquired, are transmissible. 
But if the non-transmissibility of those proved to be acquired 
has ‘been established dn a sufgciently large scale, then the 
observation in question, agcompanied by the continued absence 
of proof that the characters in question are acquired, may be: 
fairly held to inficate the ex@stence of two contrasted classes of 
characters, which we may call spontaneous or inherent, and 

. e 
acquired. re . 

We are asked if we have any scientific knowledge of the 
orgarfc world independently@f any external influence. This. 
method of eliciting an answer must not be allowed to disguise, 
as it appeags to do, the very positive knowledge we possess of 
the separate effects of the several external influences, This is a 
legitimate prevince of scientific investigation, and a large 
amount of research at the present day@is devoted to such. 
questions. ° 

In handwriting the two constituents of the reaction are some- 
what difficult, but by no means impossible, to distinguish. The 
external influence of training operates upon the most complex 
part of the organism, the nervgus system, which again directs 
the muscular system. Is the style of handwriting due to the 
external force, or the organism Which r@cts? We can eliminate: 


. pen, ink, and paper as influences by @nly considering the cases. 
y, g 


in which these have been identical., There remains the influence 
of the teacher, and in order to prove that this has been the 
direct cause of style, jt must be shown that the teacher had 
produced the same style in many pupils. If astyleso produced: 
became hereditary, evidence of transmissibility of an acquired 
character, would bes provided. Conversely, variety ot style- 
under the same conditions of*teaching, Xe., would favour the 
view that we arẹ not dealing with an acquired character in this. 
part of the reaction. : 

It is unnecessary to consider furtheretRe cases of mutilation. 
and wdéunds, for I ‘imagine that Prof. Weismann, and all who- 
agree with him on this subject, will be willing to accept the 
clear statements of Sir Edward Fry’s letters ‘What the 

‘organism transmits is the capacity or predisposition, and not the 
actual result of dhe reaction.” The latter in these cases is an 
acquired character, while no one has ever shown that there is 
any probability that the former is acquired. 

I have, in ghis letter, avoided reference to many points raised 
by Sir Edward Fry, not*from want of intefést or ificlination, but. 
in order*to kee to the main issue—the attempt to furnish a 
clear definition of tle class of characters in question. ` 

If acquired characters are transmissible, we must expect that 
sooner or later among the vast body of characters which are 
or will be admitted on all hands to be acquired, some valid 
instances of hereditary transmission will be forthcoming. 

Such cases as that mentioned by Dr, Hill in NATURE of 
October 25, when on a sufficient scale and adequately sifted, would 
supply the requisite evidence. But up to the present such satis- 
factory evidence has not been forthcoming, although it has been 
sought for by many observers. EDWARD B, POULTON, 

Oxford, November 4. 
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THE following se@ms a passable definition, such as Sir 
Edward Fry asks for in his letter of November 1. But, in 
-offering it, I only speak of the sense in which I myself use the 
“expression. ; 
Characters are said to be acquired, whens they are regularly 
found in those individuals only, who have been subjected 
to certain #pecial and abnormal congitions. 
FRANCIS GALTON, 





Science Teaching in Schools, .. 

Two articles have recently appeared in NATURE which call 
for some comment, if the columns of your journal are to be 
opened once more to a discussion of this question. Educa- 

eee form gree heartily with the general p@sition 
taken up by Mr. H. G Wells@in ‘ Science,.in Schooband after 
School” (vol. 1. p. §25), and by Prof. Armstrong in “ Scientific 
Method in Board Schools "p?631).. But they eithg ignore or 
give very little credit for the honest science teaching that is 
actually being don@at the present time. I realisg, only too 
personally, the great difference bet’yeen training in scigntific 
method and mere jnstruction in scien% ; and how few are the 
attempts to mke use of the former ia, all grades of schools, 
But I hold that the old-fashifhed instruction in science has, 
under fav@urable conditions, a considerable educational value. 
To have enabled a boy to realige the composition of the air and 
water is to have introduced him to the world pf nature, and has 
widened his ideas and conceptions togn extent which justifies 
the means, Was not this one of the original pleas for the 
introduction of science into the school course? But having 
entered my protest, I will pass on. 

Mr. Wells admirably distinguisifs between the two styles of 
science teachinggand points out the original function of the 
Science and Art Department in encouraging and examining 
only the.one of them. But he admits that the field of operation 
of the Department has been very®much widened in recent*years, 
and that ‘its examinations ‘‘seriously affect the teaching of 
middle-class, and even of the higher standagds of elementary 
schools.” Yet his only suggestion is that the Department 
‘should, withdraw from this work ; for that wowidebe the effect of 
‘an age limit, and 18 intended to be the effect of the recent 
alteration in the regulations if the elementary stage, 

But circumstances are such th@t the Department cannot and 
ought not to withdraw from its present control of science teach- 

` ing in day-schools, for its influence is greater than that of any 
other examining body; not simply financially, but from the 
magnitude of its operations. _It is a historical quibble to say 
that the Department iconcerffed primarily with continuation 
and adult classes, when if specially encourages the formation of 
‘organised science day-schosls, and yet rigidly confines the 
teaching in them to the schedules devised for adult instruction. 

Last session there were 94 organised s@ence day-schools, con- 
taining about 10,000 pupils taught on the lines laid down by the 
Department. As is well known, the majority of these are what 
are otherwise known, as High& Grade Board Sehogls, which 
are absolutely dependent for their existentgon the grants 
obtained from the Department. I take it as indisputable that 
this is the very class Qf schools where the science ought to have 
an educational basis; where its Function is ‘to develpp and 
train the hand, eye and mind together, enlarge*the scope of the 
observation, and stimulate the development of the reasoning 
power.” I also believe that many of the teachers are anxious 
to make it so, judging from their liberal denunciations of the® 
present ‘‘pernicious system.” Equally axiomatic is it that, 
under the Science and Art Department, it is impossible to 
indulge in such teaching. Time will not permit. The pressure 
is so great that oxygen and water gre almost always written and 
spoken of as D and f,O. e > ý 

Mr. Wells considers other examining bodi&, whose work is 
exclusively directed to school needs, are fa®more blameworthy. 
This I absolutely deny. In the first place, the South Kensing- 
ton examinations are the only nes which are entirely controlled 
by scientific men. The sole *cause for the existence of the 
Department is the encouragement of science and art, whereas 
the other bodies referred to provide for the examination of 
secondary education .generally; and the examining board may 
not have a single representative of science upon it. But 
further, assuming that the South Kensington examinations are 
neither better nor worse than others, there are two causes which 
make them an educational abomination: . 
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@) if one year the pupils have to be rushed through such an 
excessive amount of work that the teaching degenerates into 
the neerest cram. The Department distinctly states that 
students in the first year are to be prepared for the first stage, 
and in the cond year for the second stage. Putting aside 
entirely the consideration as to whether the scheme is any par- 
ticular subject, as chemistry, will any practical teacher deny 
that the requirements for either the first or second stage are far 
beyond whaj it is possible to accomplish with satisfaction 
within the given time? It must be kept in mind that the 
time-table has to provide not only for the seven or eight 
subjects of which the Department takes cognisance, but ‘‘ for 
instruction in those literary subjects which are essential for a 
good general education.” Do not these latter often suffer in 

favour of the former, especially at the approach of May? 

(2) The consequence of this restriction is that boys scarcely 
in their teens enter by thousands for an examination beyond 
their normal capacities. It is in this that the South Kensington 
&iminations differ so entirely from those of the Universities, 
The difference in staridard between the Department’s examina» 
tion in chemistry and the Cambridge Junior Locals or London 
Matriculation is not great; but in practice, the average age of 
candidates in'the latter is higher by two or three years, Time 
is allowed for the awakening and development of the powers of 

‘observation and reasoning, A boy is then able to describe 
intelligently wht he has become thoroughly familiar with, 
instead of reproducing mechanically his notes or text-book. 

In still another particular have the University Boards a 
decided advantage. Either they dispense altogether with an 
examination in practical chemistry, or they make something 
more of it than an analytical drill. Not much, it is true, but it 
must be remembered that practical chemistry is the most per- 
verted subject in the whole range of knowledge at the hands of 
both teachers and examiners, But the greatest mockery is that 
which passes under the name at South Kensington, Of the 
written part of the examination it is needless to say anything ; 
no boy would regard it as a test of what he has done in the 
laboratory, but what he has seen in the lecture-room. . As to 
the analysis of salts, what bearing has it on the chemistry he is 
being taught elsewhere? Though at a certain stage it has a 
considerable educational value, the amount of time wasted upon 
it is appalling. It is useless to reiterate how easily it lends itself 
to being converted into a mechanical grind. 


Mr. Wells is of the opinion that the recent abolition ofthe” 


second class pass in the May examinations has. had a beneficial 

effect. So it may, in extinguishing what might be termed ‘‘ bogus” 

classes. But it has only intensified the evils in organised science 

schools, and put -a higher premium on the cleverest cramming, 

The change did not deter such schools from sending in their 
pupils as before, but now they had to obtain 60 per cent. of 
the possible marks, or fail—and most of them failed. This year 

there were fewer failures, because the teaching has answered to 

the whip. Financially the result is satisfactory to them, but 

educationally it is disastrous, At that age the average boy is 

not capable of obtaining more than forty or forty-five per cent. ` 
of the marks in such a subject as chemistry. Very often he 

does not understand the full meaning of the question ; and when 

he does, he is unable to write down more than a moiety of what 

he knows, or what could be drawn from him by a series of oral 

questions. ‘There is no consideration shown for the immaturity 

of the candidates, but the standard is. pitched higher than that 

of any other public examination in the country. ; 

So far from agreeing with Prof. Armstrong that science must 
be admitted to equal rights with the z4ree R's, I hold that it is 
taught too extensively as long as the present system of examin- 
ation prevails, and that the first battle to be fought ought to be 
against the South Kénsington examinations, until they truly 
perform their double"function. W. B. CRUMP. 

Heath Grammar School, Halifax. ' 





WILL you allow me to take the opportunity afforded by the pub- 
lication, in NATURE, Vol. l. p. 631, of Prof. Armstrong’s address 
at the Berners Street Board School, -to offer my testimony to 
the value of teaching, based on the principles which he advo- 
cates so eloquently? The øractical difficulty of teaching what 
Prof. Armstrong has called scientific method in an ordinary 
school, is often the ground of the objection made to it, so that 
it may interest your readers to hear of any experiments in this 
direction. 


oa 
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My work has been amongst girls, and the attempts nhde thus 
far in teaching scientific method ‘in girls’ schools show, that such 
a method will inevitably lead to the development desired by 
Prof. Armstrong. : 

Doubtless one of the drawbacks is the difficulty of giving to 
-ach member of a large class the opportunity of individual work. 
I'am not sorry, however, to have sometimes laboured under 
this difficulty myself, as it has brought about-the discovery of 
how much could still be done on the right lines. \, When neces- 
sary I have replaced individual work by a demonstration class, 
in which the pupils, three or four at, a time, have taken it in 
turns to work in front of the others, the work consisting in the 
solution of problems such as those suggested in the British 
Association’s report on chemical teaching. The principal results 
are’ these: the children take a growing interest in the work, 
and those who are doubtful how far girls may desire to work 
with their hands, instead of always sitting still, may be glad to 
hear that no greater incentive to invention can be given ina 
demonstration class than the reward of becoming the expéri- 
menter for the time being. There’is never any lack of 
suggestion for the next step in the work, and the rapidity with 
which such work trains the girls to consider the value or defects 
of any new proposal for the solution of their problem, is some- 
times astonishing. In ‘these classes the teacher plays a very 
small part—at least, apparently—only from time to time directe 
ing the suggestions, and giving permission fof new work to be 
started ; invention, experiment, meaning of results, and criti- 
cism are all undertaken by the children, and the final 
‘discovery ” is their own triumph. 

I have often been asked by teachers about the discipline of 
such a class, since experimental work goes so slowly that they 
think it would be impossible to keep those who are not actually 
at work attentive. I can only say that the class consists of a 
group of people genuinely interested in a common object, and 
it behaves in the way such groups generally do, If at times a 
girl’s enthusiasm so far carries her away that she rushes from 
her seat to the experimenting table, the class, with a laugh, 
aces her, sympathises with her feelings, and is not disturbed 
thereby, 

It seems unquestionable that the result of such work should 
have a wider-reaching effect than the mere knowledge of certain 
facts in nature, though such knowledge is also obtained. 
Where children, through their own work, have been led to 


““eobserve and then to think, the result may fairly claim to be 


truly educative, and one is often at a: loss to understand what 
support can be found for the still largely-existing method of 
teaching not science but “ useful information.” 

Another objection often made to teaching scientific method 
instead of facts, that it takes too much time, I have already 
answered in this journal. JI may perhaps be permitted to re- 
peat that experiment shows the result of elementary training, of 
the kind described, 'to have a lasting influence on the rapidity 
and comprehension with which new subjects are grasped later 
on. Books, too, which are never put into the hands of be- 
ginners, are used with more than ordinary'sense at this later 
Stage. I may say that, even from the examination test (which, 
however, is not always going to be our standard), the results are 
very favourable. One thing, however, cannot be done by the 
teaching of scientific method, and that is to prepare for the 
London Matriculation examination in chemistry in three 
months—but then, is that altogether to be regretted? . 

. GRACE HEATH. 

North London Collegiate School for Girls, November 5. 
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Italian Scientific Expedition to Monte Rosa. 


In the summer of this year, my assistant Dr. L. Scofone and 
I stayed a month at the Alp of Laveż in the valley of 
Gressoney, near the foot of the Indren glacier, at an altitude 
of 2450 m., not far from the place where the brothers Schlagint- 
weit spent some days in 1851 while engaged in their well-known 
scientific observations on Monte Rosa. . 

We purposed to examine, both chemically and bacteriologically, 
the composition of the waters ‘of that region (inclusive of snow 
and ice); some of the analyses (ammonia, nitrites, nitrates 
and organic matter) were made directly on the spot, where we 
had a small laboratory. To be able to carry the waters to 
Turin, for further analysis, we had only to evaporate them, and 
seal the residues in little glass bottles by means of a blow- 
pipe. The detection of germs was made by using agar and 
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gelatine plates enclosed in the well-kngwn Petri’s glass-boxes ; 
gelatine, agas, pipettes, and other instruments being duly 
sterilised first in Turin, and then at Lavez, with a good hot air 
oven, The development of germs was secured by putting the 
plates in an incubating oven, 

‘ We also collected the water of the Irflren torrents'issuing from 
the glacier, and measyred the amount of suspended matter in 
the water, which can give an idea of the process of erosion that 
tak@s place in the bed of the ice stream, 

The results of the various observations will be published in 
théscientific papers of Turin as soon as the study of the col- 
lected nfaterial has been completed. It will perhaps interest your 
readers to know that while the water of the springs, streams 
and lakes Was cpnstantly free from ammonia, there was found 
a tolæable quantity of it in the snow coljupmd cs. the su pasminama 
thé Puntą Guifetti or Signal Kuppe, one of the foftiest peaks in 
thg Monte Rosa range, ‘measuring 4539 m. The ice of the 
Lys Glacier, dug out from the depehs of a huge crevasse, also 
contained ammonia ; nitrites and nitrates being absent in every 
case. Acgordingly we found that the ater of the Indren 
stream, during a very hot day, when the melting of the ice was 
considerable, contaimedetfaces of ammonia, $ 

We also found that the ice and snow collected on the various 
peaks, passes, and snoyw*helds ef he Monte Rosa range, contained 
a few germs. The number of the speci@s whose germs can thrive 
at those heights is certainly not Jarge ; the usual forms, living in 
decayed matter and in the intestines, cannot probably endure the 
condition of temperature, pressure and light of the place, 


Turin, October 28. * 7 PIERO GIACOSA, 
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Ghinese Beliefs about Caves, 


Mr, HERBERT SPENCER, in~his ‘‘ Principles of Sociology” 
(3rd edition, New York, vol. i. p. 207), relate? the beliefs in the , 
creation of mankind under the °gtound or in caverns, current 
among the Todas in Asia, thg Basutos in Africa, and at least 
one-half of the American tribes. A similar belief I have lately 
found.in a Chinese record. In Li Shih’s Svk Péh-wuh-chd 
(written in tha 13tfi cent. A.D.{ Japanese edition, 1683, tom. ii. 
p. 3) a quotation from the Ming-kwéh-len runs as follows :—~ 
tc Primitively there was no Lidu-Kiéa in Shah (now Sze Chuen) ; 
this tribe emanated from red glay in a cave of Teh-yang 
mountain, whence bits of ghe soil had began to roll out, 
each roll enlarging them, so that at last thereby was created a 
couple, who gave birth to many.” 

In another paragraph Mr, Spencer remarks :—‘‘ Stationary 
descendants of troglodytes think that they return into a 
subterranean other-world wisence @they emerged (ibid, 
p. 213), According to this, I would suggest that the same 
belief, entertained by some aborifines in China, has revived 
itself among the Tadists, who used to call their paradise the 
“ Cave-Heaven ” (Tung-Tién)—~e.g. Twan Ching-Shih describes 
the ‘‘ Cave-Heaven ” 10,000 dis in,circumference and 2600 /¢s 
in height (his ‘* Miscellanies,” Japanese edition, 1697, tom, ii, 
p- 1), and Lj Shih enumerates @hirty-six caves in the empire, all 
entitled ® Heavens” (čbid. toh. i, p. 8). ° 

s KUMAGUSU MINAKATA, 

15 Blithfield Street, Ken&ngton, W. » November 2. 
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: © Spots over Dogs’ Eyes. 
I woutp have written a fote on this subjech long ago, had I 
enot failed to see similar spots general amongst wild animals 
allied to the dog. The spots may, however, be more general 
than I am aware. The spots are by no means always tan; a 
black dog will gometimes have them white, and a white dog 
black. I have a white-and-tan fox-terrier, in which the spots 
are very eyeSlike and jet bl@ck; in a bragvn bull.pug of mine, 
the spotseare alsæblack, Thesd*spots are so eye-like, that when 
the dogs are asleep ghey seem at first sight to be wide awake, 
Has not the human eyebrow, highly developed in some crude 
races, as in Australians and Ainos, a similar meaning? The 
eyebrow gives many sleeping persons the appearance of being 
awake. WORTHINGTON G. SMITH, 
Dunstable. 





Gravitation. 


IN his interesting paper upon the “Mechanical Stretching 
of Liquids” (Phil. Trans. 1892, A, p. 370), Prof. Worthington 
describes a phenomenon of attraction between bodies immersed 


58 
in a stretched liquide gis explanation is ingenious: that the 
close contact of the bodies liberates from a. densergurface layer, 
liquid which will go to supply the prevailing demand, and so 
lower the energy of the stretched liquid. 

Whether this be a quite correct explanatign or not, does not 
the experiment suggest the possibility of an analogous ghen- 
omenon occurring in a tensile ether in whigh matter is immersed ; 
giving rise to the effects which we appreciate as gravitational 


attraction ? > J. JoL». 
Trinity College, Dublin, November 6. 
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. Homogeneity of Structure the Source of Crystal 


Symmetry. è o 


. amie lucid notieeas my paper, ‘‘ Ueber die geometrigchen 


Eigenschaften *homogener. etarrer Strukturen wd ihre 
Anwendung auf Krystalle,” contained in your issue of October 
18, it is perhaps desirable t@add a remark. ‘ 

The paper referred to'is purely geometrical ; it starts with a 
definition, and not witha supposition. Consequently jhe.various 
new theories advanced by the writefs referred to in the gotice 
receive no support from it. @ à 

Homogeneity of’ structure pure and simple, unaided by any 
theory as to the nature of matter, leads „inevitably to all the 
varieties of symmetry presente&® by crystals. It is useless, 
therefore, to look to the facts ag to this symmetry for any light 
upon the vexed question whether the seat of the symmetry is in 
the arrangement or in the configuration of the molecules, or, 
indeed, for any proof of the exjstence of molecules or separable 
units. > Wm. BARLOW. 

Muswell Hill. 

A s 
e 
‘THE PRESENT STATE OF PHYSIOLOGICAL 
RESEARCH. ° 


“THE following extracts from an article by Prof. Max 
Verworn, of Jena, on ‘Modern Rhysiolegy,” pub- 
lished in the Monist fo April 1894, seer& to be well 
worth the attentiog of English biologists? “It would be 
interesting :to obtain in the pages of NATURE an ex- 
pression of opinion from our physiologists as to how far 
the reproach is true, that “in treading the beaten paths 
we are making no progress in physiology, and have stood 
still for years'on the same spot.” How far is it true that 
n . iy e . . 
physiologists must revert to the point of view of com- 
parative physiology,®or th® physiology of the endless 
variety of lower and sifngler forms of life which was that 
which formerly so fruitfully shaped the research of the 
’ great master Johannes Müller? Isit, oris it not, time that 
the methods of horological physiology were less dominant 
and gave place to a determined and persistent study of 
living structure in its variegl manifestations other than 
the frog and the rabbit? ° >. ° 
“ Psychologically, it is a highly interesting plfenomenon, and 
one of moment in the history of science, that now, almost 
immediately after thé final suppression of the old vitalism by 
the new development of the natural sciences, gve hav@ again 
arrived at a point which corresponds in the minutest details to 
the reversion togmystical vitalism which took place after the 
-clear and successful research of the preceding century. As a 
fact, the parallel. between-the conditions of he eighteenth 
century and those of to-day is unmistakable. Now, as then, 
the physico-chemical method of explaining qhenomena‘of life 
looks back on a brilliant, almost dazzling sequence of successes ; 
now, as thengthe trecing of vjta® proesesses to physical and 
chemical laws has reached a point at whichgfor may years, 
with the methods now at our command, essential progress 
has been made, where, on the paths hitherto trodden, a 
boundary line is everywhere distinctly marked ; and now, as 
then, on the horizon of sciencé fhe ghost of a vital force looms 
up. It has already taken possession of the minds of serious 
thinkers in Germany, with the’dife prospect of more extensive 
conquests ; and in France, too, it would seem, science is slowly 
opening its door to this invasion of genuine mysticism. 
“To understand this phenomenon psychologically, and to 
acquaint ourselves with the means of staving off a general 
_ reaction into vitalism, it is desirable to examine more carefully 
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thegpresfnt state of physiology. A review of the productions 
which appear in our different physiological journals, which will 
best exhfbit the present state and tendency of the science, 
furnishes an extremely remarkable spectacle. Leaving aside 
the science ofephysiological chemistry, which. is independently 
developing with great success, we find, with the exception of a 
few good contributions to the physiology of the central nervous 
system, as a rule, only extremely special performances of very 
limited scope, and import, wholly without significance for the 
greater problems of physiology, whether practical or theoretical, 
and exhibiting no connection whatever with any well-defined 
general problem of physiology. In fact, what is called physio- 
logy is beginning here and there to degenerate into mere tech- 
gical child’s play. With every new number of our physiological 
magazines, the unprejudiced observer is gradually gaining the 
conviction that general problems of physiology no longer exist, 
but that inquirers, driven to desperation in the struggle for 
material, have no choice but to hunt up the old dry bones of 
st®nce, on which they fall with the nervous rapacity of hungry 
dogs. And in the case of most of the productions, this im- 
pression ig strengthened by the fact that the results, when once 
found, are wholly disproportionate to the tremendous expendi- 
ture of labour and time which it might be seen beforehand they 
would require. And yet all the time the great problems of 
physiology everywhere stare us in the face and seek solution.. 
For, if we regar@ the problem of physiology as the investigation 
of the phenomena of life, we are certainly yet very far from the 
solution of even its most important and most general problems.. 
We need not go to the extreme that Bunge does in his excellent 
text-book of physiological chemistry, of maintaining that the 
phenomena of our organism which we have explained mechani». 
cally are not genuine vital processes at all, no more than is. 
‘the motion of the leaves and branches of a tree shaken by a 
storm, or the motion of the pollen which the wind wafts from 
the male to the female poplar.’ But it is certainly no ex- 
aggeration to say that what the splendidly-conceived methods 
of the great masters of physiology since Johannes Miiller have 
explained, are not elementary processes of life, but almost. 
exclusively the crude physical.and chemical actions of the 
human body. ; ? : 

“For what have we attained? We have measured and 
registered the motions of respiration, the mechanics of the 
gaseous exchange in the lungs in their minutest details. We 


know the motions of the heart, the circulation of the blood in e=% 


the vascular system, nay, even the slightest variations of the 
pressure of the blood, as produced by the most diverse causes, 
as accurately as we do the phenomena of hydrodynamics in 
physics. We know that respiration and the motion of the heart 
are conditioned by the automatic activity of nervous centres in 
the brain. But nospirometer, no kymograph, no measuring or, 
registering apparatus can give us the slightest idea of what, 
takes place in the nerve-cells of the brain that condition the 
beating of the heart and respiration. 

. “ Further, we have investigated the motions of the muscles, 
their dependence on the most diverse factors, their mechanical 
powers, their production of heat and electricity, as exhaustively, 
as only the phenomena of the special departments of mechanical 
physics have hitherto been treated. But of what goes forward- 
in the minute muscle-cells during simple muscular contraction, 
no myograph, no galvanometer has as yet given us the slightest 
hint. - : 

‘© We know also the laws of the excitability of the nervous 
fibres, of the propagation of irritations, of the direction and 
velocity of nervous transmission, thanks to the ingenious 
methods of recent physiology, in all their details. But of what 
is enacted during these processes in the nerve-fibres and in the 
ganglion-cell from which’it ramifies, no induction-apparatus or 
multiplicator can give us the least information, X : 

“© We know besides, that the heat and electricity produced by 
the body, and the mechanical energy of muscular work, are the. 
consequence of the transformation of the chemical energy which 
we have taken into our bodies with our food. But by means 
of what chemical processes the cells of the individual structures 
take part in these achievements, the most sensitive thermo- 
meter or calorimeter will not disclose, and no thermal pile or 
graphical apparatus will indicate. 

‘We might give any number of examples of this kind, but 
those adduced exhibit distinctly enough the point to be signa- 
lised. What we have hitherto attained is this: we have 
measured, weighed, described, and registered the gross 
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mechanical actions of the human body, for the most phet witha | in physiology was the simple, obvious, pad logical consequence 


degree of precision that would excite the astonishment of the 
uninitiated ; we have also acquired a considerable knewledge 
-of the rough mechanical interactions of the individual organs of 
the body, the mode of operation. so to speak, ofethe machinery 
of organisms. But all that has been done, has been done only 
mp to a certain point ; and this point, at which we are brought 
toa halt, is the ceW. We have traced all phenomena of change in 
matter, form, and force back to the point where they disappear 
‘in the cell. But of what takes place in the muscle-cell, the 
ganglion-cell, the lymph-cell, the gland-cell, the egg-cell, the 
sense-cell, and so forth, we have not the slightest conception. 
Moreover, we discover here, that even the minutest cell exhibits 
all the elementary phenomena of life ; that it breathes and takes 
nourishment ; that it grows and propagates itself ; that it moves 
and reacts against stimuli, The elementary riddles of life, 
accordingly, have so far defied all research. ‘ 

“ A balance thus cast of the results of past physiological 
‘research does not, it must be admitted, exhibit a %é&ry 
encouraging outlook. ; 

“ But the resignation of physiology has been strengthened by 
another prominent factor. This is the attitude of physiological 
research to psychical phenomena. This attitude is at the present 
moment a varying one. On the one hand, we stlll find secretly 
-cherished the vain hope of a chemical.and physical explanatiog 
of psychical processes, that is to say, of a reduction of them to 
the motions of atoms, even though Du Bois-Reymond, in his 
famous address on ‘The Limits of Our Knowledge of 
Nature, 1 characterised such an understanding as utterly futile ; 
while on the other hand we meet with an absolute resignation 
in the face of this question—an attitude which is simply 
: frank, acceptation of the conclusion of Du _ Bois-Rey- 
mond’s, address. Owing to the authority of its author, the 
‘Ignorabimus’ of Du Bois-Reymond has influenced great 
numbers of inquirers, and produced in physiology a real 
paralysis of research, so that the abandonment thus effected 
-of the solution of the old problem of explaining psychical 
phenomena mechanically has caused physiology for the most 
part. anxiously and reverently to avoid any intrusion whatever 
-of psychological questions. On the one side, then, is the idle 
hope of solving a problem which, despite its being as old as 
human thought itself, research has not yet even touched; and 
‘on the other, an absolute renunciation of any treatment of the 

a problem whatsoever, ` 


CELLULAR PHYSIOLOGY, 


‘* Tf on the one hand we can [justly cherish the hope that the 
increasing extension of the monistic world-view in natural 
science will ward off the dangers of a reaction to the old 
vitalism, the fact nevertheless remains that in treading the 
beaten paths we are making no progress whatever in physio- 
logy, and that we have stood still for years on the same spot, 
and not approached a single step nearer our goal of explaining 
the elementary phenomena of life. 

“ We have reached a turning-point in physiological research 
which could scarcely be made more prominent. The reappear- 
ance of vital force is a token of it. As before all great crises 
of history portentous spirits appear to clairvoyant people, so in 
our days the ghost of the old vital force has loomed up in the 
minds of some of our natural inquirers. 

“ But striking and obvious as the fact is that we can no longer 
approach by the old paths ‘of research an explanation of the 
elementary phenomena of life, still, it is exactly as obvious and 
striking in what direction there is the only chance or hope of 
‘our approaching our goal, 

‘We have traced the vital processes of man in physiology 
back to the point where they are lost in the cell, Now, what 
is more reasonable than that we should seek. them. out in the 
cell? In the muscle-cell is hidden the riddlé of ‘muscle-move- 
ment, in the lymph-cell is hidden the causes of secretion, in 
the epithelial cell is buried the’ problem of resorption, and so 
on, The theory of the cell has long since disclosed that the 
cell is the elementary foundation-stone.of the living body, the 
“elementary organism’ itself, that in which the processes of 
life have their seat; anatomy and evolution, zoology and 
botany, have long since realised the significance of this fact, 
and the wonderful development ^f. these sciences has furnished a 
brilliant proof of the fruifulness of this branch ofinquiry. Only 

l Ueber die Grenzen des Naturerkennens. Reden. Erste Foige. 
Leipsic, 1886. a page des j 
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overlooked, end until very recently not practically applied, that 
if physiology regards it at allas her task to inquire into the 
phenomena of life, she must seek these phenomena at the spot 
where they have gheir origin, at the focus of life-processes, in 
the gel. If physiology, therefore, ifnot simply content with 
confirming the knowlgdge which is already gamed of the crude 
mechanical actions of the human body, but makes it its object 
to@xplain clearly elementary and general phenomena of life, it 
can accomplish this object only as cellular physiology. 

* «Tt may appear paradoxical, that although nearly half a 
centurf has elapsed since Rudolf Virchow first enunciated in 
several classical works the cellular principle as a basis of all 
organic inQuiry.ga basis on which to-day, indeed, all our ideas 


in pathology are constructed, physiologg still is only justsheamiatiomen., 


ening to gevelop out of a physiolegy of organs ifito a physiology 
gg ees: Yet this is the true and normal course of development ` 
of science which always advances wom the crude to the delicate, 
And it would therefore be impardonable ingratitude, and a mis- 
taking ofthe mode of development of hugan knowledge, if we 
should seek in the least tounderrate the high importance of the 
phytolosical research ef*the past epoch, on whose shoulders in 
fact we stand, and with whose results we more or less con- 
sciously continue oug Work. sFerther, in our judgment of the 
course of development of physiologicfl research, agfactor must 
not be overlooked which congrols the development of every 
science, namely the psychological factor of fashion. The de- 
velopment of evéry science depends on the stupendous influence 
of great discoveries. Wherever we cast our eye in the history 
of inquiry, we find that great discoveries such as, to take the 
case of physiology, are represented in the works of Ludwig, 
Claude Bernard, Du Bois-leymond, and Liebig, deflect interest 
from other fields and induce a great multitude of inquirers to 
pursue research in «the same direction, with fhe same methods, 
especially when these methods “have proved themselves so 
won@erfully fruitful as in the cases adduced. Thus, certain 
departments of inquiry become, in connection with epoch- 
making performances; fashionable, and the interest of thinkers 
in others subsides? But an equaligation in the course of time is 
always re-effacted, for every field of cen every method of 
inquiry is finite and exhausts itself in me. We have now 
reached just such a point in physiglogy : the physiology of organs 
is in its period of exhaustion. Also the method of cellular 
physiology will exhaust itself in‘the course of time, and its place 
will be taken by other methods which the present state of 
the problem do not yet require. 

But for the present the futur® belongs to cellular physiology.’ 
There are, it is true, inquirers veho, altleough they are convinced 
of the present necessity of a cellutur physiology, and see 
perfectly well that the cell as the fEcus of the processes of life 
must now constitute the real object of research, yet doubt for 
technical reasons whether it is possible to get at the riddles of 
life as they existinthecell. It may, therefore, be justly demanded 
that some way, some methods be shown with which a 
cellular phygiology ean be founded. The doubt of the feasibility 
of this undertaking isin great Part the outc3me of a phenomenon,’ 
which, unfortufately we must say, has characterised physiology 
ever since’ the death of Johannes Müller, namely, the total lack’ 
of a comparative physiology® Physiology has not yet‘entered- 
on thifrich inlseritante of the great master. How many among 
the physiologists’ of the day gre acquainted with other objects of 
experiment than the dog, the rabbit, the guinea-pig, the frog, 
and a few other higher animals! To how many are the 
numerous and keautiful objects of experiment known which the 
wonderful luxuriance of the lower animal world offers! And 
yet, just among these objects are to be found the forms which are 
best adapted.to a cellular-physiological solution of physiological 
problems, ~ s e. ad $ 

**Nat@rally, @ we believe we are limited, in our cellular- 
physiological treatæent of the riddles of motion, digestion, 
and resorption, solely to man and the higher animals, we 
shall encounter in our investigation of the living . muscle- 
cell, lymph-cell, epithelial cell,sand so forth, more or less in- 
superable technical difficulties. , And yet the splendid researches 
of Heidenhain on secretion, digestion, lymph-formation, and 
so forth, have shown what good results the cellular-physio- 
logical method can achieve even here. Well-planned his- 
tological experiments, such as those, which put the. living 
cell in its intact connection with the remaining woof of the 
body under given conditions, and then investigate the results: 
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in the suddenly slaughtered animal, to get from such experi- 

ments light on the procèsses peculiar to the condition of life, 

undoubtedly furnish the germ of much valuable knowledge. 

But it is of the very nature of these experiments that they must 

always remain difficult and restricted, for the ging object, the 

tissue-cell, is accessible te microscopic investigation only with 

the greatest diffigulty. Comparatively small difficulties in this 

respect are offered only by the free-living tells of the organism, 

as, for example, by the leucocytes or blood-corpuscles. Andgas 
a fact, by the researches of Metschnikoff, Massart, Buchner, 

Gabritchevsky, and many others, we have recently acquirede 
some important and wide-reaching experimental knowledge 
concerning the vital phenomena of these very objects. 

“ But if we place ourselves at the point of view of cemparative 
—eaobasiolgay which Johannes Miiller represented? throughoug his 

whole Ife withesuch success and energy, an infinitely broad 
perspective opens itself up for cellular investigations. 9A com.” 
parative view shows one fact of fundamental importanc@, 
namely, that elementary life-phenomena are inherentein every 
cell, whether it be a cell from the tissues of higher animals or 
from the tissues of % wer animals, whether it be a®cell of a 
plant, or, lastly, a free cell, an apicrendent uniceléular 
organism, Every *one of these cells shows the general 
phenomena of life, as they lie at the Weis of all life, in their 
individual fgrm. With this knowfedge, alt that it is necessary 
for the inquirer to do is to select for every special object of ex- 
periment the fittest objects fron®the wealth of forms presented, 
and with a little knowledge of the animal and plant world, such 
forms really obtrude themselves on the attention of the experi- 
menter. Accordingly, it is n@ longer necessary to cleave so 
timorously to the tissue-cells of the Aigher vertebrate animals, 
which, while alive and in normal environment, we can only use 
for microscopic experiments in the rarest and most exceptional 
cases ; which further, the moment they are isolated from their 
tissues, are no longer in norm&l conditions, and quickly die or 
give reactions that may easily leag to wrong conclusions agd to 
errors, Much more favourable are the tissue-cells of many in- 
vertebrate, cold-blooded animals or plants which can be more 
easily investigated in approximately normal @A&djtiofs of life ; 
yet even these, as a rule, will not outlast protracted experi- 
_ ments, But here appear as the fittest imaginable objects, for 
cellular-physiological purposes, free-living unicellular organisms 
~namely, protists. They seem to be created by nature ex- 
pressly for the physiologist, for they possess, besides great 
powers of resistance, the incalculable advantage of existing in 
a limitless variety of form, and of exhibiting, as the lowest 
organisms that exist, all phenomena of life in their simplest 
conditions, such as are got to ge found among cells which are 
united to form tissues, on account of their one-sided adaptation 
to the common life of the ceflular colony. 

t‘ Concerning the application of experimental physiological 
methods to the cell, we need be in no perplexity as to which 
we shall choose. In the luxuriant mulfiplicity of form which 
this world presents, theré tan always be found for every pur- 
pose a great number of suitagle objects,to which the most 
different special metheds can be cepitally applied. ° © 

“We can, to begin with the simplest methad, apply in the 
easiest manner imaginable to the fPee-living cell the method of 
simple microscopic observation of vital processes. In this 
manner mere observation has furnished us kngwledgeeof the 
individual life-phenomena of cells in many details, and also of 
their mutual cqnnection: Amonf the most recent achieve- 
ments of this simple method may be mentioned only the ex- 
tremely valuable knowledge concerning the moge delicate and 
extremely minute circumstances of fecundation and propagation 
which Flemming, Van Beneden, the Hertwigs, Strasburger, 
Boveri, and many others have gained in recent years, partly 
from’ living cells ami partly from cells fixed®in definite 
conditions of life. ° e e 

. “Moreover, we can also conduct under the microscope vivi- 
sectional operations on unicellular organisms in exactly the 
same scope and with greater methodical precision than can be 
done on the higher animals. poren inquirers, as Gruber, 
Balbiani, and Hofer, have already trodden this path with great 
success, and a considerable group.of researches has shown dis- 
tinctly enough the fruitfulness which this cellular vivisectional 
method of operation promises for the treatment of general 
physiological problems. With this vivisectional method also 
Roux, the Hertwigs, and others conducted their splendid in- 
vestigations on the ‘ mechanics of animal evolution,’ by showing 
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what fundtions in the development of animals fall to the lot of 
the different parts of the’ egg-cell, or to the first filial {cells that 
proceed frem their division. 
“Wcan also apply here, in its whole extent, that powerful 
physiological method known as the method of irritation, and 
investigate the effects of different kinds of irritation on the life- 
phenomena of the cell or of different cell-forms. The vegetable 
physiologists have already collected a great mass of material in 
this field. But also in the department of animal physiology a. 
great number ‘of recent works have endeavoured to prove that 
the phenomenon of irritation which takes place on the applica- 
tion of chemical, mechanical, thermal, galvanic, and luminous 
stimuli to unicellular organisms are of the greatest importance 
for the phenomena of life generally. i l 
‘Finally, we can approach the life-phenomena of the cell 
chemically, although in this direction only the very first begin: 
nings have been made, seeing that the microchemical methods 
have been hitherto little developed. Nevertheless, the labours 
of@MMiescher, Kossel, Altmann, Zacharias, Léwitt, and others 
have already shown that the microchemical investigation of the 
cell has a future of great promise.” : ; 
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INK-CRYSTALS. 
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TEE pictorial representations of the forms taken by 
+  ice-crystals are familiar, to everyone; and many 

young observers have been grievously disappointed with 

the difference between. nature’s handiwork and artistic 

fancy, as exemplified by the ice-crystals really seen and 
those which embellish scientific works. These “ice~- 





{a tr 
Fic. 1.—Crystals' formed by the Evaporation of Ink. 


flowers,” as Tyndall called them, cannot always be con- 
veniently produced, so a substitute for them, in the form: 
of “ink-flowers,” should be interesting to students of 
crystallography. Dr. E. Tronessart describes in La . 
Nature how “ fleurs' de Tencre” can be procured, and 
the accompanying illustration reproduces some of the 
forms observed by him. The method employed is very 
simple. A drop of ink is allowed to dry on a slip of 
glass, and observed under a’ microscope with powers of 
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heavy rain, the amount measured in, London, on the 13th 
instant being about 0°75 inch. A very rough sea was experienced 
in the English Channel and in the Irish Sea. This disturbance 
was followed by another which approached our extreme north-west 
coasts on Tuesday night, causing strong gales over all parts of the 
country, and very heavy rain in the west. ẹThe temperature. 
has been from 4° to 6° above the mean ; during the week ended, 
thè 1rth instant the highest maxima recorded were 61° in the 
eGhannel Islands, and 60° in the south of England, and the 
lowesteminima fell to 29° in the south-west of England, and to, 


32° in the Midland Counties, -~ 
e 


e 
Fror, Gurpo Cora, of Turin, wiil, on his appgpnssiwsjemse. 


50, 100, or 200 diameters. The inks of couinmercewasy 
somewhat in composition, hence the facility with which 
certain crystalline forms are obtained differs. Adl inks, 
however, having a base of solution of gall-nuts and sul- 
` phate of iron, give analogous results. s 

-Dr. Trouessart hesitates to express an opinion as to 
the nature of the salt which crystallises in the forms 
illustrated. The crystals chiefly belong to the cubical 
system, and this suggests that they are magnetic oxide 
of iron. On the other hand, their white colour, and the 
peculiar shapes of some of the groups of crystals, indicate 
that iron disulphide or marcasite is the substance in ques- 
tion. Perhaps some worker in chemical crystallography 





will determine the point. i . 
i birthday, December 20, be pr@sented by his” former students 
; with “aspecial mark of esteem and affection ” in the form of a 
NOTES ee memoriat in recognition of. the twenty-fifth anniversary of his’ 
ad first published paper. Itis well known that he founded and has 


majptained the geographital journal, Cosmos, at his own expense. 
In order to give hts m@ny scientific friendg an opportunity of 
sharing in the generabeecognitjon of Prof. Cot’’s labours, Prof. 
Paul Revelli, 12 Vif Galliarf, Turing is prepared tg receive any 
written ‘“‘sentiment,” portrait, drawing, or signature for the 
memorial volume. Thedate up to which such tokens of respect 
may be sent is extended to March 31, 1895. 
° 

Dr. DONALDSON SMIPH, who left London early this summer 
to attempt to weach Lake Rudolf from the north-east, has been 
able to send letters home from a position in 7°11’ N., and 
42° 11 E., dated early in September. He had formed a 
caragan at Becbera, started with more than a shundred’ 
camels, and travelled south-westward through an unmapped 
country, of which he has made a running survey. At Turfa he 
reached a great river, which he hglieves to be the Erer, and to 
be continuous with the Webi Shebeli. Being unable to cross, 
he spent a week in following the course of this river, thirty miles 
of which he has mapped ; and’ on his return he succeeded in 
finding a ford, where the caravan crossed with much difficulty. 
The country was very thinly peopled,on account of wars between 
the Gallas and Ogadams, but gome natives were found to carry 
letters to the coast, a task which they must have performed very 
expeditiously. Dr. Smith has mage large collections of the 
fauna and flora of the region tra vérsed, and has had some thrill- 
ing adventures with big game. His men were doing well, and 
he was confident of euccess in his journey, although the time 
necessary to complete it, appeared®likely to be rather longer 
than was griginally expected. 


WE learn from the Zanzcet that the late Prof. Pouchet, of the 
Muséum d'Histoire Naturelle, has bequeathed his entire fortune 
to the Paris Society of Biology. The bequest is made in the 
following terms: ‘*N’ayant pas de famille, je lègue tout ge 
que je possède 4 la Société de Biologie, ott j&i toujours trouvé 
bon accueil et sympathie depuis le jour où j'en ai été membre. 
Je crois fermement que c'est le meilleur,usage social à faire du 
peu de bien que je laisse environ 2000 francs de rente.” (£80 
a year). 


Dr. WALTER Dickson, R.N., the author of “The Ant- 
arctic Voyage of H.M.S. Pagoda,” and several works on naval 
hygiene, died on the gth inst. at the age of Seventy-three. : 


By the recent death of Lieut. -Colonel Garrick Mallery, in his 
sixty-fourth year, the U. S. Bureau of Ethnology has lost ‘one of 
its chief ornaments. The results of. his important researches into 
the sign and.gesture language of American aborigines occur in 
the current annual report, of the Bureau. 

é 

THE Times reports a severe earthquake and volcanic eruption 
at Ambrym, an island in the New Hebrides group. The dis- 
turbance is said to have occurred on October 1'5, when several 
severe shocks were felt throughout the-wholé island. Immedi- 
ately afterwards the volcano, which is 2500 feet high, was 
observed to be in active. eruption. The laya destroyed the 
native villages on one side ofthe island, and a large number of 
natives sought refuge on board, H.M.S. Dart, which was 
cruising off the coast.. Considerable damage appears to have 
been done in a large portion of the island, ie he fh 


THE death i$ announced @f. Colonel R. Y. Armstrong, C.B., 
F.R.S., late of the Royal Engineers. He was born in 1839, 
and ws the spn of the late Rev. W. Armstrong, of Cairy, 
County Sligo. 


THE Christmas course of lectures, adapted to children, at the 
Royal -Institution, will be delivered by Prof. J. A. Fleming, 
F.R.S, . The. subject will be, “The Work of an, Electric 
Current,” and the first lecture will be delivered on, Thursday, 
December 27, at three o'clock. 


e 

In the last number of the Scottish Geographical Magazine 
Mr. W. S. Anflerson, of the Scottish Marine Station, discusses 
the relative merits of the methods for determining the density of 
sea-water by means of hydrometers and by direct weighing. He 
shows that ifthe tempemture® ofwater, instruments and air are in 
equilibriftim, andthe observations made on land, the Challenger- 
type hydrometer Yields results of equal value with those of 
Sprengel tubes, provided the mean of a large number of ob- 
servations is taken. At sea the hydrometer is less satisfactory. 
Mr. Anderson throws discredit on previous work in this, 
direction, and assumes that the work of some earlier observers 
showed large discrepancies on account of the scale of the 
hydrometer being read from the wrong end. Unfortunately, he 
does not make any reference to the place where this work is 
published. By the use of a very large hydrometer admitting of 


For, several weeks the weather over the British Isles has been 
very unsettled, but no gales of serious importance had been 
generally experienced until Sunday night, when a deep baro- 
metric depression reached our south-west Coasts from the Atlantic, 
accompanied with very heavy rainfall in the south and west ; 
the amount measured at Scilly during twenty-four hours ending 
8 a.m. on the 12th instant amounted to over three inches, or 

b nearly the average fall for the month, 'while at Hurst Castle, on 
the Hampshire coast, the fall exceeded two inches, The central 
area of the storm passed the whole length of the English 
Channel, and crossed the North Sea during Monday night, 
strong northerly gales being experienced in the rear of the dis- 
turbance, accompanied with thunderstorms, hail, and more 
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the detection of extreme]y delicate differences in density, Mr. 
Anderson satisfied himself that capillarity hasno percaptibleeffect 
upon the accuracy of the readings. By a series of observations 
at different temperatures he has been able to construct new tables 
for the reduction of observed densities to standard temperature, 
and for the calculation of the function D, which is the differefice 
of density between the sample and pure water divided by the 
number of grammes of chlorine per litre, a function to which 
considerable importance is ‘now attached in the discussion of the 
relative differences between samples of sea-water, `. 


Our: excellent contemporary, The Engineening Magazine, 


<fommented a “Beview of the Industrial Press” in the Octdber 


number, and an index of current echnical literature. The object 
of this ‘review and index is to gjve,concisely-written notices of thé 
most important articles of the month ; and to supply a @arefully 
classified index to allgthe articles published currently in the 
scientific and industrial press of the Uited States and Ggat 
Britain. An entjrely new feature is the eStablishment of a 
department to supply all or any pertion dteany article reviewed 
or indexed. ẹ That technital jouryalism has grown to pro- 
portions and importance which warrant such a development, is 
a fact at which we can all rejoicd. oo 
i e 

OBSERVATIONS on the variatichs in level of well-water have 
been made for the last three years at the Observatory of Catania 
in Sicily, and the first results dre described th a paper by 
A. Riccò and S. Awcidiacono (Boll. mens. dell’ Acc. Cioenia di 
Sci. Nat. in Catania, fasc. 37¢ fune 10, 1894.) They classify 
the movements into progressive, gnnual and accidental, eub- 
dividing the latter into meteoric and geodynamic. The 
accidental variations of geodynamic origin gqnsist of small 
abrupt changes of level, generally downwards, whith frequently 
correspond to moventents ‘of the ground. Shortly before the 
eruption of Etna in 1892, and, for several months after, the 
changes in level of the water-surface were extremely irregular. 
From June 1, to December 31, 1892, corresponding to thirty-nine 
groups of earthquakes, there were abrupt changes of level within 
twenty-four hours in twenty-one cages ; there were also fifty small 
but marked changes coingiding with strong’ oscillations of the 


tromometer. Somewhat similar observations have been made 


in Wisconsin, by Prof. F. H. King (U. S.'Dep: of Agri. 
Weather Bureau, Bull, No.5). Here the shock was imparted 
by heavily-laden trains passing less than“fifty yards from the 
well; but the surface of the water invariably rose, sometimes 
as much as one-tenth of an inch,ereturning ¢o its farmer level 
after a few seconds. — , "e. . 
e A 
AT a recent meeting®f the Academy of Science of Amster- 
dam, Herr C. H. Wind read a note on the Kerrehenontnon. 
The author breaks up the electric gurrent into two parts—~a 
current of conduc@on and a displacement current—and to these 
` attributes, as Lorentz has done, the Hall effect. 
however, that the electromotive force which constitutes:the Hall 
effect is different for the two constituents, whjle Lorentz sup- 
poses them to be equal. The intrgduction of this ghypothesis 
into the calculations of Van Loghem does“not alter the general 
form of the results, but has the effect of giving expressions for 
the phase and the amplitude of the magneto-optic component 


which differ by a constant quantity and a constant angle from- 


the old values. In this way the difference of- phase discovered 
by Sissingh is explained ; and from the observed value of this 
‘difference of phase the ratio betwéen the intensity of the Hall 


effect for the displacement and conduction currents can be cal- . 


culated, and then from observations of the amplitude the value 


of each of these can be found. From the calculations made | 


by the author, it appears that the values thus obtained are of 
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He supposes, _ 





the sqme dider as those got by direct observation of the Hall 
effect, if we suppose that the specific resistance of metals for 
periodic eurrents of extreme rapidity is greater than for con- 
tinuous currents. This view is further supported by other cal- 
culations which® have been made by the author. The paper 
concludes with ‘a comparison between the above theory and the 
theories propounded by Thomson, Goldhammer, and Drude. 


In No. 38 óf the Sitzungsberichte of the Berlin Academy, 
Prof. Goldstein gives an account of a curious effect which the, 
cathode rays exert on the colour of certain salts. If potassium 
chloride be made to phosphoresce in a radiation-tube, it quickly 
ass&mes a strong heliotrope shade, and eventually becomes’ 
bight violet. On heating, the colour changes to blue, and at: 
high temperatures the salt becomes white. The same series of 
colgur-changes may be obtained with this decolourised salt, 
and also with naturally occurring potassium chloride or sylvine. 
Several haloid salts of the alkali metals were examined, and 
with the exception of cæsium and rubidium chlorides all gave 
after-colours. The chlorides of barium and strontium gave no 
after-colours. In ordinary air the colour disappears the more 
quickly the more soluble the salt. The colour of lithium 
chloride fades almost immediately ;' the blue colour of sodium. 
chloride lasts about a day. In ‘contact with water tle salts at 
once lose their colour, In a vacuum‘or in dry air the deep blue 
colour of lithium chloride has now lasted for two monthis with- 
out apparent change. The colour of potassium chloride. 
gradually fades and completely disappearsin about a week ; the 
behaviour of most of the salts is like that of potassium chloride. 
The cause of these phenomena is unknown, The salts were as 
pure as could be obtained. Electrodes of different materials 
gave the same results. The radiation-tubes contained, of 
course, a little mercury vapour, but none of the known com- 
pounds of mercury with the constituents of the salts have the- 
colours above described. Chemical decomposition is unlikely, 
since the coloured salt gradually changes into its original con- 
dition. The author inclines to the view that during phosphor- 
escence the particles of. the salt have been made to take up ° 
positions and motions differing from those of the unaltered 
substance, and that a physical modification of the salt has thus 
been brought about. , 


SoME efforts have again been made in France to overcome. 
the air resistance which a locomotive encounters when running: 
ata high rate of speed. La Nature, for October 27, contains. 
a very interesting article by M. Max de Nansouty, descriptive of 
the experiments of M. Ricour, originally made in 1887, In 
these, inclined planes were placed in front of the engine, and’ 
by adopting this means, making the slanting™planes four in 
three, and filling up the spokes of the wheels, the resistance 
was diminished by one half. This resulted in a notable in- 
crease of useful work, and an economy of ten per cent. on. the’ 
coal consumption.. The results are so satisfactory that- M.’ 


*Ricour has fitted his apparatus on forty engines belonging to the! 


Paris-Lyon-Mediterranée Railway, for general traffic. Similar 
experiments were carried out in 1890 by M. Dresdouit, hief 
engineer to the State railways, and they were of more prolonged‘ 
character. The engines in this case were ran 300,000 -kilo-' 
metres, and by means óf this apparatus they saved six to: eight! 
per cent. in coal consumption, and sometimes as high as“twelve : 
per cent. M. Max de Nansouty tells us, however, ‘il est'vrai que‘ 
le chauffeur et le mécanicien étaient excellents.” A few dther~ 
‘experiments were tried with seemingly the same satisfactory re- 

sults. The main point, however, that, on an average, a benefit ' 
of four to five per cent. is obtained by the use of these inclined : 
planes, and it is asserted that this is more than the saving ' 
obtained from locomotives with compound and other systems. “ 
If the statement be true, our locomotive superintendents had - 
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better take heed, as nothing has yet been done in thié direction. 
We are not told, however, how the apparatus behaves with a 
side wind. e Ae. 


We have received a catalogue of botanical werks offered for 
sale by Messrs. Dulau and Co, The books refer to the anatomy, 
morphology, and physiology of plants. 


THE, Journal of the Sanitary Institute, vol. xv. part iii., 
contains the addresses delivered at the Congress held at Liver- 
pool in September. Dr.J. F. J. Sykes contributes a report of 
the proceedings of the International Congress of Hygiene, 
Budapest, ° 


Messrs. BLACKIE AND SON have published the seventh part 
of Kerner and Oliver's ‘‘ Natural History of Plants.” The new 
part, which is just as admirable as the previous ones, concludes 
the section on climbing plants; and deals with erect foliage 
stems; the resistance of foliage stems to strain, pressure, and 
bending ; the floral stem. It also contains the beginning of the 
section on the forms of roots. 


‘ELECTRIC Lighting and Power Distribution,” by Mr. W. 
Perren Maycock, published by Messrs. Whit@aker and Co., has 
reached a second edition, The book is described as ‘‘an 
elementary manual for students preparing for the preliminary 
and ordinary grade examinations of the City and Guilds of 
London Institute.” It is profusely illustrated and clearly 


written, and is altogether a good introductory text-book of |, 


technical electricity. 


Dr. Oscar GRULICH has prepared a history of the founda- 
tion and growth of the K. Leopoldinisch - Carolinischen 
Akademie der Naturforscher at Halle. The volume is dedi- 
cated to Halle University, which celebrated its bi-centenary this 
year. The first president of the Academy was J. J. Baier, who 
held the office from 1731 to 1735. Many eminent investigators 
have occupied the president’s chair since then, and Prof. Dr. 
Knoblauch has held it since 1878. Dr. Grulich’s book chiefly 

“deals with the famous library and scientific collections of the 
Academy. 


THE third ‘volume of Sir David Salomons’ ‘‘ Electric Light 
Installations,” dealing with the applications of electric energy, 
has been published by Messrs. Whittaker and Co. It will be 
remembered that the original work, ‘‘Electric Light In- 
stallations and the Management of Accumulators,” was in one 
volume, and it was not until a seventh edition was demanded 
that the division into three volumes took place. The present 
volume is mainly concerned with the mechanical details which 
interest the electrical engineer, and the workmen engaged in 
electric installations, and to such we cordially recommend it. 


Science Progress for November contains five articles of 
technical interest and importance. Dr. A. D, Waller, F.R.S., 
describes the state of knowledge of -inhibitory phenomena ; 
Mr. J. W. Rodger contributes the third of a series of articles on 
the new theory of solutions. Recent researches in thermal 
metamorphism are described by Mr. Alfred Harker. Mr. S. 
H. Burbury, F.R.S., discusses Dr. H. W. Watson’s ‘* Treatise 
on the Kinetic Theory of Gases” anda communication made 
by Prof. Tait to the Royal Society of Edinburgh, ‘f On the 
Foundation of the Kinetic Theory of Gases.” Finally, Prof. 
A. C. Haddon'gives a bibliography of the ethnography of 
British New Guinea. De t 


THE ‘Division of Microscopy” of the United States 
Department of Agriculture is publishing a very useful series 
of small manuals under the title ‘‘ Food Products.” The first 
three numbers'deal almost entirely with edible and poisonous 
fungi, with directions for their identification, and for the culture 
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and preparation for the table of the edjble species. They.are 
illustrated Ry excellent coloured and ‘incoloured plates., It is 
a significent illustration of the wide distribution of the lower as 
compared with the higher forms of vegetable life, that every 
one of the twenfy-four edible and tyelve poisonous species of 
furfgus here described is a familiar European species. The 
letterpress is written by Dr. Thomas Taylor, chief of the 
Division of Microscopy. 


e THE Meteorological Council have just issued a volume con- 
taining the meteorological observations made at stations of the 
Second Order, for the yéar 1890. Such observations have been 
published in a fhore or less complete form since 1866, ang 
present volume contains returng, fue’ sixty-eight stations, part 
of the information being obtained from the English and Scottish 
Meteorojogical Societies. A maf shows the distribution of the 
stations, which are well distributed over the United Kingdom, 
althoughein some districts, especially in@the West of Ireland, 
the% appears to bg digieulty in obtaining good observers. In 
addition to daily obseryations at many stafions, the work con- 

. e + . 
tains carefully prepared montifly and yearly summaries, and a 
table showing the number of hours of bright sunsMine for each 
month at those stations wh®h are provided with sunshine 
recorders. . 


e 

In 1815 there was published in Philadelphia the second 
edition of a ‘*Geografphical, Historical, and Commercial 
Grammar,” by William Guthrie. This edition contained an 
account of North American Zoology, by Geogge Ord, which was 
by far the most complete and accurate that lad appeared. 
Prof, Baird, in his work on the mammals of North: America, 
refers frequently to this contribution to Guthrie’s Geography, 
and his citations pave helped to establish its importance. The 
Academy of Natural Sciences, Philadelphia, being desirous of 
rescuing Ord’s “work from extinction, detgrmined to reprint it. 
After considerable difficulty, a copy of Guthrie’s Geography 
was found, containing marginal pencil notes by Ord, on the 
zoological portion. This section of the book has now been re- 
printed, with the notes, and to it Mr. $. N. Rhoads has added 
an appendix on the more eimportant scientific and historic, 
questions involved. The repript will þe heartily welcomed by 
students of the systematic zoology o% America. 


HELMHOLTZ remarked, in the autobiographical address de . 
livered on the occasiog of his jubilee: “ Many a time when the 
class was reading Cicero or Virgil, oth of which I found very 
tedious, I was calculating under the desk the path of rays in a 
telescope, ahd I, discovered@even at that time, some optical 
theorems, not@rdinarily met with in text-books, but which I 
afterwards found useful in the construction of the ophthalmo- 
scope.” The enquiring stff_dent of the present time has no 
difficulty in finfling optical theorems not referred to in the text- 
books in common use, for®in | most elementary manuals on 
optics, the sections appertaining to lenses and mirrors are 
treated inadequately, It ought to be recognised, however, that 
a thorough knowledge of lenses and mirrors is the all-important 
point of optics. *To supply the deficiency of text-books in this 
respect, Prof. R. C. Balkinehas prepareg a lite pamphlet— 
‘On Lenses an@ Mirrors, and *the Automatic Image-Finder ” 
(John J. Griffin ang Sons)—in which he simplifies the study of 
lenses and mirrors, and deduces the construction of micro- 
scopes, telescopes, &c., from first principles. The image- 
finder referred to in the title is àn ingenious piece of apparatus 
for illustrating*the directions of the rays forming the image of 
an object. i ; 

WE do not often receive a catalogue of educational books, 


scientific and technical treatises, and works of general know- 
ledge prepared for use in Chinese schools. Therefore we have 
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looked with unusual integest through such a catalogue received 
from “the well-known Chinese Scientific Book Bepét, 407 
Hankow Road, Shanghai.” According to the title-page of the 
catalogue, the works described have been tranglated or written 
by Dr. John Fryer; and @ there are nearly two hundred, of 
them, covering thewhole fields of natural and physical sciences, 
we confess to a reverential feeling for Dr. Fryer’s marvellous 
industry and encyclopedic knowledge. The translations 
are mostly based upon standard English or American educar 
tional books, and are arranged into five series. There “is the 
“outline ” series, for general reading and elementary iùstruc- 
tion; the ‘‘handbook” series, for more advaficed Students ; 
the ‘temperance physidttsy » Series, the “magazine ” serfes, 
adapted for school reading books ; and the ‘‘ Imperial Govern- 
ment” series, ‘consisting of @egtises, which together form £ 
valuable encyclopedia. As the avowed object in publishing the 
works is the higher edecation /and intellectual enlightegment of 
the Chinese nation, we echo the hope thatthe use of the trangla- 
tions will continge tô extend wherever instruction in scientific 
subjects is given in the Chinese languages” S 


THE additions to the Zoological Society’s Gardens during the 
past week include two White-shafted Francolins (Francolinus 
4eucoscepus) from North-east Africa, presented by Lord Lilford ; 
two Nilotic Crocodiles (Crocodilys niloticus) from West Africa, 
presented by Mr. J, A. McDiarmi@; four Hispid Lizards 
(Agama hispida) from South Africa, presented ky Mr. J. E. 
Matcham; an Australian Fruit. Bat (Pterofus poliocephalus 
from Australia; a White-fronted Amazon (Chrysotis leucocephala) 


from Cuba, purchased. 
+ e 





' OUR ASTRONQMICAL COLOMNM 


A New VARIABLĘ, STAR OF THE ALGOL TY¥pz,—Dr. E, 
Hartwig announced in the middle of September that the star 
B.D. + 15°°3311 (R.A. 17h. 53m. 363., Decl. -+ 15° 87 47”2, 
1900) was a variable of the Algol type. He afterwards deter- 
mined the period to be 3d. 23h. 49m. 32s.°7. (Astro. Nach. 3260). 
It appears, however, that Dr. S. C. Chandler discovered the 
character of the star’s variability at the end of July, and com- 
municated his discovery to seypral other observers, who con- 
firmed it. The star was assigned the notation 6442 Z. 
Hercules about the middlesof August, the period having 
previously been determined as 3d. 23h. 50m. Prof. Dunér 
has found that the minima follow each other at unequal intervals 
of forty-seven and forty-nine hours. ere appears to be a 
secondary minimum which %ccurs.a few hours previous to the 
time midway between two succegsive primayy minima. 


Tux PoLAR' Cars *or MArs.-@Several sketches of Mars, 


made at the Juvisy Observatory, byM. Antonia, accompany a 
paper by M. Flammarion in the current Comptes-rendus. The 
figures show clearly the slow dimMution ot the snow-caps of 
Mars during the summer of the planet’s southem hemigphere. 
The. summer solstice occurred ongAugust 31, and the planet 
was kept under observation from June 1 to November 1. The 
following are the results of the measures of the diameters of the 
cap at the south pole of Mars, on different datess:— 





Dates, Areocentric arc, Diameter ‘in kilometres. 
June 1 "e 95 ~ 3900 o 

ss I 50 e... 3000 
July ı 42 2%0 Žž ° 

ay I5 35 @ 2100 
August 1 30 1800 

” 23 --. 15 -900 
September 27 II z . 660 >» 
November 1 5 hess 309 -> 


Encke’s ComET,— Prof. M. Wolf has found Encke’s comet 
upon a photograph taken on October 31, that is, a day 
before ‘Dr.’ Cerulli’s observation, noted ‘last week (Asty, 
Nach, 3262). The comet has been observed by M. Perrotin, 
and is said to be at the extreme limit of visibility of the twenty- 
eight-inch refractor of the Nice Observatory. 
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STATISTICAL ACCOUNT OF FRENCH 


FORESTS 


® a 

M DAUBREE, the Director of the French Forest Depart- 

¢ ment, has recently published a statistical account, up to 
the end of 189% of the French forests which are managed by 
that department ; and as these forests, especially in the northern 
and central parts of France, greatly resemble those which might 
be grown in the United Kingdom, and of which some badly- 
managed examples are still to be found, a short notice of this 
work will be interesting to those who wish ‘to know what are 
the possibilities of economic forestry at home., 

The areas of the forests in question are as follows :— 


Acres, 
* Belonging to the State... eee 2,691,165 
© i communes and public estab- 
lishments (hospitals, colleges, &c.) . 4,738,637 
ce s Total Ses 7,429,802 


Or 11,609 square miles, one-eighteenth of the total area of 


; France, which is about 207,100 square miles. 


No account is here taken of the private forests in France, 
which contain about 20,813 square miles, so that the area of all 


. the forests in France is 32,422 square miles, or 15} per cent. of 


the area of the country. 

OFf the 73 milli@n acres of ‘forest managed by the State, 18 
per cent. of the State forests and 3°6 per cent. of the communal 
forests are classed as unproductive or not stocked with trees. 

A larger proportion of the State forests is unproductive be- 
cause the State is constantly acquiring waste lands in order to 
prevent denudation of mountains by torrents, or the encroach- 
ment of sandy dunes ; whilst land belonging to the communes, 
&c,, which is not fit for -reafforesting, is not generally handed 
over to be managed by the State Forest Department. 

Twenty excellent maps are attached to the report, and are 
differently shaded so as to show the distribution of the forest 
area among the different départements, according to ownership i 
mode of management (coppice, coppice-with-standards, high- 
forest) ; annual degrees of productiveness—in material (cubic 
metres per hectare) ; in money (francs per hectare)—and also 
in oak and coniferous timber. , 

From these maps and the statement which precedes them, it 
may be readily seen that the State forests are most extensive 
north of Lyons, and especially in Lorraine, Bourgogne, Isle de 
France, Normandy, le Bourbonnais, and that in these provinces 
there are scarcely any unproductive areas, which chiefly occur 
in the south of France. The communal forests are also chiefly 
in the east of France, or bordering on the Pyrenees and in 
Corsica; this distribution depends on political and not on natural 
causes, for the climate of the west of France is very favourable 
to forest growth, and this region contains some magnificent 
State forests and large areas of forests in private hands. As 
regards the mode of treatment, the State forests are distributed 
as follows :— l ; 

Percentage of - 


total area. 
Simple coppice... Ay ie ne 285 
Coppice-with-standards ... se vee he 29° 
3s _ under conversion to high forest... . 168 
High-forests dee aT : vee 51'5 


The simple coppice belonging to the State is chiefly situated 
in the south, where the State shares in the produce with certain 
communes, or ‘the inhabitants have rights to fuel, which pre- 
vent any improvement in their treatment, and they are generally 
composed of Quercus Jlex, which yields tanning bark, and fire- 
wood rather than timber, 

Coppice-with-standards is applied to large forest areas border- 
ing on Belgium, and to another series of State forests stretching 
from the Jura towards- Paris. These forests are generally 
situated near large towns or the northern coal mines, and ‘find 
a ready sale for their somewhat branchy timber and underwood, 
as building material, pit-props, firewood, &c., provided their 
rotations are long enough to exclude a large supply of charcoal 
wood, for which the demands are being gradually restricted. 

A large area of coppice-with-standards, which is remote from 
large towns and the coal mines, is being converted into high 
forest, to increase the supply of timber as compared with fire- 
wood, . 

2 Statistique des forêts soumises au régime forestier, Anné: 1892. Ex- 


trait du Bulletin du Ministère de l'Agriculture. Paris: Lprimerie 
Nationale, 1898 $ 
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More than half the area of the State forests is already®under 
the high-forest treatment, and consists chiefly of highly-pro- 


. ductive silver-fir and beech forest in the Vosges; @orests of 


Pinus Laricio and Pinus Pinaster in Corsica, which only yield 
poor returns on account of the frequency of fofest fires; beech 
. forests in Normandy with a small proportion of oak, and ex- 
tensive oak forests on the Loire and its tributaries, where beech 
is kept’ subservient to the principal species. The maritime 
pine forests of the Landes and Gironde yield large quantities 
of resin and turpentine, as well as inferior timber, pit-props, &c. 
The communal forests are distributed as follows :— 


Percentage 
of area. 
Simple coppice... ses 1476 
Coppice-with-standards ... 532 o 
s under conversi r'o 


on to high-forest ; 
High-forests ise eee ase das 3r 
The communal simple coppice areas chiefly supply fael to 


villagers, and consist mainly of Quercus Ilex in the south, and of 


common oak and other species in the Ardennes and lower 
slopes of the Alps, near the -villages and below the coniferous 
forests of the higher zones. 

Coppice-with-standards is the commonest mode of manage- 
ment of communal forests, and is distributed chiefly in the 
temperate regions of hills and plains of the north-east°of 
France, and little of this area is being converted to high-forest, 
as the people do not care sufficiently for the benefit of futurity to 
sacrifice a considerable part of their present revenues. 

The high.forests belonging to communes, &c., are chiefly 
situated in the Vosges, Jura, Alps, Pyrenees, and in Corsica, 
consisting chiefly of conifers mixed with beech, : 

Detailed tables are given regarding the yield of the forests in 
material and money, ` 

Thus the production of the forests during the-year 1892 was 
as follows :— 











— State forests. Communal forests, &c. 
oe feet C. feet. 
Wood .., 96,051,592 169,275,133 
cw. cwt. 
Cork bs 2,300 6,100 
Bark for tannin 283,000 463,000 
Crude resin 37,800 16,300 
Total value 4846, 144 41,321,804 
: at 25 fr, = £1 





The average annual production per acre of the wooded area 
of the forests is as follows :— 


c. feet, s a 
State forests ... er wee 434 9 5 
Communal and other forests... 37 5 10 


It is evident that the State forests yield more wood, and of a 
better quality, than the communal forests, 

Leaving out the Departments of the Seine and Corréze, where 
the production in quantity of material and money-is abnormally 
high, the areas of State forests in these Departments being in- 
considerable, the forests of the Vosges head the list with an 
annual yield of 7°136 c.m. per hectare, equivalent to 101 c. feet 
per acre, and worth £I 3s. 4d. 

This return is exceeded in value, though not in quantity, 
by the forests of the Doubs, where there is much oak grown as 
well as silver-fir, and the yield is 5'867 c. metres per hectare 
= 84 c. feet per acre, and worth £1 75. 5@. an acre, . 

The productiveness in different classes of material of the 
different forests are as follows :— 


STATE FORESTS: 


Broad-leaved Species, 
! Percentage of 
yield.. 
Oak 20 in. in diameter and above .. 5 
z- Timber} Do. less diameter vee Ke fe. 5 
‘ : Other broad-leaved species On 
Poles ine es i 38 
Firewood 57'i 
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Conifers. e9 
e 
: Exceeding 20 in. in diameter... 9'4 
Timber ! Less than s5 RT 5'3 
Poles Á. oa “fs se ies 06 
Firewood ... Sen ees 77 


he proportions qf the yield of ‘broad-leaved and coniferous 
timber is as follows :— 
° 


i Percentage, 
Broad-leaved... Sas Bae Pee See 77 
e Coniferous ... és sve 323 


Tt $s noted that the broad-léaved species yield 74 per cent. of 


firewood, while the conifers only yield 33 per cent. 


In thé communal and other forests the production is as 


fotows :— : 
7 ° ra . Percentage. 
Broad-leaved aD ves «. 81°3 
2@ 18:7 


Copiferous W 


And the percentage of firewood in the former case is 86 per 
cent., whilst for the conjferous forests i@is 25 per cent. These 
fowests are less prodycgive in timber, and especially in timber 
exceeding 20 inclfes in diameter, than the State forests, which 
accounts for their redficed mqney return. 

If we omit the latge sum 8f £99, yo spent in 1892 on planting- 
up dangerous mountain ‘sides and regulating” the beds of 
mountain torrents, and £8,400 spent on fixing shifting 
sands, the costeof maintenance of the whole of the productive 
forests referred to ine1892 was £397,080, or about Is, 2d, 
per acre, which must therefgre be deducted from the yield 
of the forests to determifie their net revenues per acre. 

The followjng is a complete statement of the French forest 
charges for 1892 :— . 





e £ 

Establishment ... TE Te . 231,800 
Forest schools ... o ae ie AR 6,880 
Works of improvement ®n the forests 58,000 
Mountain redoisement ,, ... es see, 99,300 
Fixing shifting sands... ies tie os 8,400 
Working plans and fellings e.. si «16,000 
. Managémtnt.of chasses which are nop leased 2,000 
Taxes ... Sie! desks Di Pets we 72,400 
Law and other charges ie an 10,000 
£504,780 


Of this amount £41,268, or about 2d. an acre, is, refunded to 
the State by the communes {nd public establishments for the 


management of their propertye ° W. R. FISHER, 


° 
——-° 


THE PROPERTIES OF LIQUID ETHANE 
AND PROPANE. : 


A COMPREHENSIVE study of the properties of these 

primary hydyocarbons ig the liquefied condition has been 
made ly Dr. Hjinlen in the laboratory of Prof. Lothar Meyer 
at Tiibingen, @nd an account of his work will be found in the 
current issue of Liedip’s 9Annaln. Owing to the greater 
ease with which it undergoes liquefa@ion, propane was first 
investigated. , The hydrocarbon was obtained in a state of 
purity by means of the admirable method of preparation dis- 
covered in the same laborafory .in the year 4883 by Kchnlein, 
which consists in heating propyl iodide with aluminium chloride 
in a sealed tuge to 130°. After subjection to this temperature 
for twenty hours the tube was allowed to cool, and subsequently 
placed in a freezing mixture; while immersed in the latter it 
was found practicable to open it without danger or loss, the 
accumulate gas being readily transferresl to aqas-holder over 
waters è e ? 

In ofder to degermine the boiling-point of propane, the 
purified gas was first condensed to the liquid state in a U-tube 
surrounded by solid carbon-dioxide. It was then transferred 
to the special boiling-point gpparatus by evaporation and re- 
condensation, the last traces of impurities being eliminated by 
this process öf repeated distillation, The special apparatus 
consisted of a glass tube closed at the lower end, furnished 
with a side tube for the entrance of the gas,.and with a stopper 
at the open end perforated for the passage of an exit-tube and 
athermometer. The upper half of the cylinder was surrounded 
by solid carbon-dioxide, and the Jower portion was protected 
by a mantle of badly-conducting felt’ Upon the entrance of 
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the gas the air was expelled by the exit-tube, and the gas which 
condensed in the uppe? portion of the cylinder collected in the 
lower portion. When the protecting mantle was removed the 
relatively warm air soon promoted ebullition, and the escaping 
vapour was as rapidly recondensed in the cooled upper portion 
of the cylinder, and fell bagk into the lower. “If the hand were 
brought into the proximity of the cylinder, the boiling became 
most vigorous. At first propane usuafly boils irregularly, 
quiescent intervals being succeeded by almost explosive ebuli- 
tion ; but after a short time the formation of vapour becomes 
perfectly regular, and a mercury thermometer dipping in thee 
liquid registers a temperature-of = 38°. After comparson of 
the latter with an air thermometer, the correct temperature of 
the boiling-point of propane is found to be — 37° at-,760 m.m. 
ressure. ` ` A > 

Propane may safely be“wagled in strong glass tubes after ton- 
densation by means of solid caPbon dioxide, and thus preserved ® 
in the liquid state. It is a perfectly colourless liquid, but much 
more viscous than liquid carbdéh dioxide. The critical tem- 
perature was determined by use of such a tube half filled with 
the liquid. . The tub@swas immersed alongside a thesmometer 
in a bath of liquid paraffin, furnished.yith a suitable stiwer. 
Upon heating the apparatus to ‘101° the liqhid meniscus com- 
menced to become hazy, and thg distinegion between gas and 
liquid became less and less pronou®ced unttl at rr0” all trace of 
it had disapBeared. Upon cooling the well-known nebulosity 
was observed at 102°, and this t@mperature is considered to be 
a close approximation to the critical temperature of propane. 

The vapour pressures of propane for défferent temperatures up- 
to 12°5 were determined by enclosing a quantity of - the 
liquefied hydrocarbon in one limb of @ U-tube and dried air in 
the other limb, the two being: separated by. megns of a short 
column of mercury. ‘The closed’aparatus was then cooled to 
various temperatures in suitable baths, and the vapour pressures 
calculated from the amount of eompression of the air column. 
The vapour pressures for temperatures superior to the ordjpary 
were determined by use of the Caillétet apparatus and spring 


manometer, The following table represents a summary of the 
results : ee œ 
Pressure in® Pressure in 
Temperature. aignospheres. Temperature. °afinospheres, 
o e $ 
=33 18. Pe e 5'r 
-19 2'7. T 59 
= 15° 3'I + 125 7I 
-II° 3°6 + 22° g'o 
f -5 41 + 53° - 170 
- 2 48 e oi 35°0 
e e + 102 48°5 


e 

The critical pressure of pr@pane corresponding to the critical 
temperature of 102° is consequently 48-5 atmospheres, 

Dr. Hainlen has'also determined the density of liquid’ pro- 
pane at several temperatures. It“is 0°54% at 0°, 0'§24 at 6°°2, 
0'520 at 115, and 0'515 at°15°'9, compared with water at 4°. 

An investigation of the properties of ljquid ethane upon 
similar lines naturally presented geeater difficulties,*on®account 
of the further removal of its boiling-point from the ordinary 
temperature.. The pure gas cannoifbe so conveniently prepared 
by the method of Kohflein, as theasealed tubes frequently ex- 
plode with great force. It was therefore obtaineg by the well- 
known method of Gladstone and Tribe from ethyl iodide and 





the zinc-copper cguple. A mixture of ether and solid carbon 
dioxide. is insufficient to effect liquefaction of the gas, but liquid 
ethylene was found to bring about the necessagy reduction of 
temperature, which latter was measured by means of a copper- 
silver thermo-element. Liquid ethane in the pure state is 
perfectly colourless. i 

The boiling-point oéethane was @etermined as inthe case of 
propane, the upper part of the apparatus, however, beéng sur- 
rounded by the liquid ethylene instead of solid carbon dioxide. 
Theethylene was prevented from vapourising rapidly by allowing 
the extremely cold vapour produced by the evaporation to pass 
through an outer cylinder, and thus to act as a protective cold 
bath. The ethane was first cooled by means of ether and solid 
carbon dioxide before admission into the “boiling-point 
apparatus, after which it was found to be rapidly condensed by 
the colder ethylene. One end of the thermo-element was im- 
mersed in the accumulated liquid instead of a thermometer. 
The temperature of the liquid when in regular ebullition, pro- 
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duce by removing the cap protecting the lower half of the 
cylinder, was found to be — 895 at 735 m.m. pressure, i 

Liquid ethane cannot be sealed in a glass tube without con- 
siderabl® danger. Hence the determinations of vapour pressure 
and density wgre effected by the use of a modified Caillétet 
compressing apparatus and spring manometer. The various 
temperatures were obtained by surrounding the narrow thick- 
walled glass tube in which the liquid was produced by suitable 
baths. The critical temperature at which the curious cloudy 
appearance was observed, just before the complete disappear- 
ance of the liquid meniscus, was found to be 34°°5, and the 
corresponding critical pressure 50 atmospheres. The meniscus 
becomes hazy at 32° and only disappears completely at 40°, so 
that the critical temperature, as in the case of propane, does 
nét appear to be so sharp as‘ with many other liquids of low 
Woiling-point.. The following table represents the vapour 
pressures for a few intervals of temperature, 


Pressure in Pressure in 
© @ Temperature. atmospheres. Temperature. atmospheres. 
-3° u“ 0 23'3. 
20° 14°5 +15° . 32°3 
-11° 183 +345 50 


Prof. Dewar in 1884 determined the critical temperature and 
pressure of ethane, and gave them as 35°and 45'2 atmospheres, 
M. Caillétet had previously stated that at +4° the gas ‘exerted 
a pressure of 46@atmospheres. Prof. Dewar’s numbers are 
now found to be in close accordance with Dr. Hainlen’s results, 
and the older statement of M. Caillétet must therefore be taken 
as founded upon an error. : 

The density of liquid ethane was found to be 0'446 at o° and 
0'396 at +10°°5, ns mot : 

It may be interesting to compare the facts now established 
with reference to ethane and propane, with those previously 
well ascertained for marsh gas and for normal butane. : 

-_t fe 














a2 
oy a Critical 3| Density in 
Boiling point. temperature. [= | liquid state. 
` 5k 
o i ° atm o 
Methane CH4 |~164 (OlsZewski} |= 8x8 (Olszewski)is4'9| o%415 at 164 
` —160 (Wroblewski) — 95'9 (Dewar): ‘50 |- aa 
Ethane CoH — 8g'5 at735'm.m.]+ 34°5 5o |o'446at o 
Propane Gils ~ 370 at76om.m.j+102  - - . 148°5| o'536at ‘o 
n-Butane CgHyg|+ 1 ~ — |oo at o 
(Ronalds 186: 





If the above boiling-points are represented graphically along 
with those of the higher, normal paraffins, molecular weight or 
the number of carbon atoms being taken as abscissæ and boiling- 
point as ordinates, a perfectly regular curve is obtained, slightly 
concave towards the axis of abscissee, which very clearly indi- 
cates the dependence of the boiling-point upon the molecular 
weight. : A. E, TUTTON. ' 





THE BRITISH CENTRAL AFRICA. 
PROTECTORATE, : 


R. H. H. JOHNSTONE opened the session of the Royal 
Geographical Society on, Monday evening witha paper on 
British Central Africa, of which he is administrator. He con- 
trasted the condition of.the country ten years ago with what it 
is now, explaining how the Mission schools, the Scottish 
planters, and the Sikh police. had produced changes in the 
manners, productions, and means ‚of transport of the whole 
region, and had succeeded in effectually repressing the.slave 
trade. A survey of the, Protectorate has been in progress for 
the last three years, and the map is beginning to acquire some 
firmness of outline. The great advantage of the Protectorate 
over the surrounding districts lies in the greater proportion of 
high land over low swampy country. Roughly speaking, about. 
four-fifths of its land-surface is 3000 feet and upwards above the 
level of the sea, and about one-fifth is between 5000 and 10,000 
feet. The immediate result of this elevation of the land is the 
prevalence.of a much cooler climatejthan is usually found in 
Central Africa so. near the equator. There are portions of 
British Central Africa where the heat is never oppressive, even 


“dry up in the height of the dry season. 
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‘in the hot season, and where in the cold season bittet frosgs pre- 
vail. Unfortunately, it is impossible to reach this delectable 
Jand from the coast without traversing the hot anf ynhealthy 
walleys of the Zambezi and Shire. 

There is an average rainfall of 55 inches thrqughout the Pro- 
tectorate, but it is not altogether uniform in character, some 
-districts receiving about 75 inches, and others not more than 35 
inches. Still, it is decidedly a well-watered country, endowed 
with many perennial streams, only a small number of which 
Consequently, it is a 
land which can almost everywhere be irrigated during the dry 
season, and can thus grow a continual succession of crops. The 
-water is almost everywhere wholesome to drink. 

The great attraction of the country lies in its beautiful 
scenery, in its magnificent blue lakes, its tumultuous 
cascades and cataracts, its grand mountains, its golden 
plains and dark green forests. A pleasant and peculiar feature 
also of the western portion of the Protectorate is the rolling 
grassy downs, almost denuded of trees, covered with shore turf, 
-quite healthy, and free from the Tsetse fly ; these no doubt will 
in the future become actual sites of European colonies, districts 
in which Europeans can rear their children under healthful 
conditions, 

The lofty plateau of Mlanje isa little world in itself, with 
the exhilarating climate of Northern Europe. These plajns 
and valleys are gay with blue ground-orchids, with a purple 
iris, and with yellow everlasting flowers. Here and there great 
rocky boulders stand up in stern relief against the velvet turf, 
and out of these elevated plains again rise other mountains, 
gloomy in aspect and remarkably grand in outline. The 
forests, on closer inspection, turn out to be mainly cumposed 
wf the handsome conifer Widdringtonia Whytet. 

No one has succeeded in reaching the highest summit of- 
Mlanje. Mr. Johnston ascended about as far as 9300 feet, 
and, estimating that there were fully 700'feet more of ascent, 
approximately fixed the highest point at 10,000 feet. The 
ascent of this high peak is rendered very difficult by the enor- 
-mous size of the boulders with which it is strewn. The whole 
‘mountain mass of Mlanje probably occupies, with its outlying 
peaks connected by saddles, an area of 1600 square miles, of 
“which 200 square miles consist of these level or gently un- 
-dulating plateaux, admirably suited for European settlements. 
‘Many of the salient features of Mlanje are repeated in the 
‘striking mountains of Nyasaland, with the exception of the 
‘cedars, which, however, are reported to exist on one or two of 
ay highest peaks of Zomba, but have never been seen else- 
where. : 

The low plains surrounding Lake “Nyasa and bordering the 
rivers offer a sharp contrast to the plateaux. Zebras, harte- 


“beests, water-buck, pallah, roan antelopes, and reed-buck may 


be found in numbers, often dwelling gregariously together 
on these hot plains; and a few vultures, eagles, kites, and 
Marabout storks wheel and float overhead in the dazzling 
ibluish-white sky, on the look-out for offal. The sable antelope, 
the eland, the kudu, and the bush-buck seem to prefer the’ 
‘sparsely forested hill-slopes to the flat plain, where there is 
usually much less cover. The rhinoceros still ranges over these 
plains, and wallows in the stagnant pools of the half-dried 
rivers. The heat prevailing on the plains in the summer-time 
is very great—almost overpowering—but in the winter and 
‘spring the air is exhilarating. 
: The British settlements have now a settled and comfortable 
appearance, with uniformed native policemen and trainede| 
natives from the Mission schools working as printers and even 
as telegraph operators at Blantyre. The most interesting feature 
in the neighbourhood of these settlements at the present time 
is the coffee-plantation, which, to a great extent, is the cause 
and support of their prosperity. The variety which is cultivated 
-in the Shire‘highlands was actually introduced from Scotland, 
shaving been derived from a small plant sent from the Edinburgh 
Botanical Gardens to Blantyre about sixteen years ago. From 
this plant the greater part of the five million coffee-trees now 
‘growing in this part of Africa are descended, while the original 
‘mother tree ‘is still alive in the Mission grounds at Blantyre. 
The climate and soil of Nyasaland would seem to suit the coffee- 
‘tree to perfection, and the crops given are unusually large. As 
-yet Nyasaland. has been free trom the coffee disease, which, as 
in Brazil and India, does not appear to be able to penetrate far 
‘inland from the coast, though it has already committed ravages 
an German East Africa and in Natal. 7 
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EARLY BRITISH RACES) 


BEFORE proceeding to trace the early history of man in 
Britain, it is necessary to refer briefly to the physical 
changes which geologists tell us have occurred since the close 
of the Tertiary period in the configuration and temperature of 
thg north-western portion of Europé. 
At the beginning of the Pleistocene period, the temperature 
of Northern Europe became colder, and an ice-cap, like that 
Which now covers Greenland, gradually extended itself pro- 
bably as far south as Middlesex, and covered the greater 
Bart gf Wales and the northern half of Ireland. This epoch 
is known as the Great Ice Age. At that time also the land 
was more elevated than now, so that Great Britain and Ireland 
formed part ofthe continent of Europe, and the western coast- 
lin® extended some three or 
into the Atlantic Ocean than "Goes at present. This period 
ef cold was succeeded by a more genial one, during which, 
but befgre the ice had disappear@; a great submergence of land 
and of the glaciers still upon it took place, varying at different 
parts gf the country from 600 ft. jg over 3000 ft. The 
clipate again became colder, and on the higher parts of 
ales, the North o® England, and Scgtland, glaciers were 
formed once more ebut not to the sam® extent as for- 
merly, Then followed, iw “late Pleistocene times,a re-ele- 
vation of the land to ateleast 600 feet abov@ the present 
level, Great Britain and Ireland once more became joined 
to the continent, and the climate became temperate. In all 
probability the geographical conditions of Britain, . or rather 
the British corner of Europę, in early and late Pleistocene 
times, were almost idengcal, Finally the land connection with 
the continent became severed .by submergence, which went on 
till almost te present @oast-line was reached ; the sea once 
more rolled in over the beds of the German Ocean and the 
English Channel. These changes in the geographical confor- 
mation of the north-western part of Europe took place slowly, 
anPwere consequently sprea@ óver an immense interval of time, 
According to some eminent geologists, man first took up his 
abode im the Pritish portion of Europe, either during the early ` 
glacial or pre-glacial period. he evidence of his existence 
here at thateearly period rests upon the djscovery of many flint 
implements of peculiar and special typt on certain high chalk 
plateaus in Kent in drift resting on Pleiocene beds, in drift de- 
posits of Norfolk and Suffolk, and in certain caves in which 
glacial: drift is believed to be deposited over the flints. All 
these implements are of the rudest make, more or less stained, 
like the drift flints with whjch they are associated, of a deep 
brown colour. They show a considerable amount of wear, as 
though they had been rubbed @nd kif®cked about a good deal, 
so that the worked edges are comm6nly rounded off and blunt, 
In few instances have the implements been wrought out of 
larger flints, and the amount of trimming they have received is 
very slight, and has @een generally made on the edges of rude 
natural flints picked up from old fiint drift ; indeed, sometimes 
she work is so slight as to be scarcely apparent ; in other speci- 
mens itis sufficiet to show Cores and object. These imple- 
ments indicate* the very inlancy of art, and are probably the 
earliest efforts of man to faricate tools and weapons from other 
substances than wood or bone. They give us some slight in- 
sight Jnto the occupations ahd surroundings of the race who used 
them, as they “ppear to have been employed for breaking bones 
to extract the marrow, scraping skins, and rounding sticks and 
bones for use as tools or poles, From the absence of large mas- 
sive implements, it would seem as though offensive and defen- 
sive weapons®had not been much needed, either from the 
absence of large mammalia, or from the habits and character of 
these early people. Many archaeologists are not satished with 
the fevidenge yet adduced gs to the age of these flints, conse- 
quently of man’s exist€nce in Britain at fhis earfy date. and the 
question cannoPbe considered settled one way or other. 
Whatever may We the ultimate decision as to the existence of 
pre-glacial man in Britain, all geologists and others are agreed 
that after the glacial period had, passed away, and Britain had 
once more become a part ofthe continent of Europe after its 
submergencey a race of men known to us as Paleolithic man 
migrated into the country from the continent, across the valley 
of the English Channel, in late Pleistocene times. Man of this 
period is known to us from remains found in the river-drifts of 
1 A lecture delivered at the Royal Institution by Dr. J. G. Garson. We 
are indebted to Prof. Buyd Dawkins for permission to use the accompanying 
illustiations. Kg Š 
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. , certain fossil shells, probably used gs ornaments. 
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post-glacial age, and in the lower deposits or certain caves. As 
some evidence has beef brought forward to show that the river- 
drift people, as they are called, are earlier thar? the cave- 
dwellers, we will consider the river-drift people first. 

Remains of man from the river-drifts have only been found 
in the south of England from Chard, Axminstef, and the Bristol 
Channel, in the‘west to the Straits of Dover, the lower Thames, 

’ * A . 








Fic, % e 
Suffolk, and Norfolk on the east, and as far north as Cambridge. 
They are conspicuous by their absence. norel@west Sf a line 
passing from Bristol to the Wash. The remains consist of a 
small portion of a skyll, reputed to be of this period, imple- 
ments of flint, quartzite, and chert, antlers of deer, and of 


The portion of skull was found by the late Mr. Henry Prigg, 
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in 1882, at Westley, in Suffolk,:seven and a half feet from the 
© surface, in a pocket of brick earth eroded in the chafk, and in 
an adjoining pocket two molar teeth of mamnfoth and four ` 


Paleolithic flint implements were found.! The fragment of 


skull was part of the vertex, and included the upper portions of 


. the frontal and parietal bones, with part ofthe coronal and 
Sagittal sutures. Tt was examined by Mr. Worthington Smith, 


1 Jour. Anthrop. Tast., vol. xiv. p. 51.’ 
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implements were manufactured consisted of anvil stones of 
large blocks of flint, pointed flints or punches, and carefully 





made fabricators. All the implements, though simple and 
rude, show signs of manufacture, the more finely finished speci- 
mens having been prepared by delicate chipping. Their manu- 
facture seems to have -been carried on at certain spots, on the 


‘banks of rivers and‘ other places, where there was plenty of 
It will be observed that at this — 


material to maké them from. 
time there were no flint arrow-heads, and that man was but poorly 
equipped for the chase, although it was undoubtedly by that 
means he gained his livelihood. Besides these flints, man doubt- 
less used wood and bone implements ; indeed, pieces of pointed’ 
stakes of wood have been found on the Palzeolithic floors where 
he worked, by Mr. Worthington Smith. Bead-like fossil shells 





Sate g Fie. 7. 

of Coscinoport: globuldsa have been found by Mr. Smith, with 
artificial -enlargenient of their: natural orifices, which would! 
indicate that they had been used for necklaces or amulets, 
so that primitive man seems not to have been without his. 
personal adornments even at this time. : 

It-is of importance to ‘consider for a moment the animals 
which lived with man at this period. There are found in the 
same strata with him remains of the hippopotamus, two species. 
of elephants and of rhinoceros, the cave bear and lion, the wild 
cat, hyzena, ‘urus, bison, the wild horse and boar, stag, roe, rein- 
deer, and other animals, many of which are now extinct. Man 
at that‘time had no domestic animals. The only clothing he 
had, if he wore any, was made from the skins of the animals he 
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killed in the chase and used for food. Beingfar from the sea, 
if he used fish as food, they would be ‘such as he was able to 
catch in the rivers, g 
Let us now trace man of this period on-the conttnent. In 
the fluviatile deposits of the Somme and the Garonne, stone 












































Fig. 8. 
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implements have been found and recognised by such com- 
petent authorities as Sir John Evans, Mr. Franks, Prof. Boyd 
Dawkins, and others, as identical with the drift Palzolithic 
implements found in England. Similar ones have been 
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7 - : 
be made to these specimens when we deal with the cave 
skeletons, - : Paes . 
Caverns apd rock shelters are well-kno€vn to have been used not 
only by man, but also by animals, from remote times down to the 
present day. The strata which have been deposited in them at 
different times by their successive occupants, and the vicissitudes 
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found in Spain, near Madrid, in Italy, Greece, Germany, | of climate, are often well maradt, and.give much valuable and 


and. other places in Europe; 
Palestine, and India. From these finds we le®rn that man has 
lived in a similar state of civilisation to what he did in Britain, 


also in Northern Africa,e| reliable information, but greaè care is required in dis@riminating’ 


the different periods. which their, contents represent. The 
remains of Palzglithic man deposited in caves are much more 
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over a very wide area; they also show that he must have 
existed in this stage of culture for a very long time. 

As regards his skeletal remains on the continent, a few have 
been found, At Canstadt, near Stuttgart, it has been-stated that 


widéy distributed over Engla@d than those from the river-drifts, 
having been found as far north as Yorkshire and Derbyshire, 
in Northeand §quth Wales, Gloucestershire, Monmouthshire, 
Somersetshire, and Devonshire, also in Ireland, although these 





Fig. 11. 


portion of a skull was discovered, in 1700, in loess deposits, with 
bones of the cave bear, hyzena, and mammoth, At Eguisheim, 
near Colmar, Schaffhausen, portion of another cranium was found 
with mammoth and other animal remains of this period. At 
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Clichy, in the valley of the Seinè, a skull and some bones were ; 
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shape, with very prominent supraorbital ridges and glabella; 
the thigh and leg bones of the Clichy skeleton are laterally. 
compressed, the former having a greatly developed Zinea aspera, 
the latter being markedly platycnemic. Further reference. will 
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latter have not been much work@l, Tite Paleolithic cave strata 
shows three substrata ; in the twg Power ones the flint imple- 
ments are precisely similar to those of the- river-drifts, but flat 
pebble implements of quartzite are also found with part of the 


natural smooth surface retained, while the rest is chipped and 
fashioned info an implement® ° ern 3 
In theeupper ‘substratum more highly finished articles, which 
would point to a higher and probably a different social condition, 
later in time, are obtained. We have in this higher substratum 
flints of oval and lanceolate form, trimmed flakes, borers, 
and ‘rounded hammer-stones (Figs. 1, 2, 3, 4, 5, 6, and 
7). These are of smaller’ size than the earlier. implements, 
and some of them had evidéiitly been let-into handles of wood. 
Bone needles, with an eye bored at one end (Fig. 8), bone 
awls (Fig. 9), scoops (Fig. 10), and harpoons (Figs. 11 and 12), 
barbed on. one or both sides of deer’s antler, are also met 
with, Of great importance are the representations of animals 
which have been found incised on bone; as, for éxample, the 
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portion of rib with the incised figure of a horse upon it, found 
in this layer in Robin Hood Cave in Derbyshire (Fig. 13). 

No portions of the hfman skeleton have been found in the 
Paleolithic stratum of British caves, except a single tooth, 

On the continent many caves have been discovered in France, 
Belgium, Germany, and Switzerland, with similar deposits and 
implements to those fouad in England, and’showing also the 
same two stages of culture. More numerous examples of figure 
carving of the same type as that fourfd in the Derbyshire 
cave have been obtained in French caves (Fig. 14), and the 
teeth of carnivorous animals and shells, both artificially bored 
for ornaments (Fig. 15). ` oe 

By associating British and continental evidence we can form 
a good idea of the mode of life of the cave-dwellers of Palzo- 
lithic times. The caves gave him shelter in cold weather, from 
which he further protected himself by fires, an& clothing wade 
from the skins af animal$ cured in the chase, sewn together 
by means of bone needles and tendons of reindeer for thread.® 
Armed with flint-tipped speags gnd daggers of bone ornamental 
with carved handles representing the chase, he lived by hunting 
the reindeer, the wild horse, and the bison ; he also lived on 
birds and fish, whic#Phe speared witg barbed harpoéns, The 
game he brought home was cut up withefjnt knives, and cooked ; 
the long bones,wert broken with heavy fliñts for the marrow 
, they contained, which was eyidently®eonsidered a delicacy. 

When not gngaged in the chase*the mahufacture of flint im- 
plements must have formed an important part of his home work. 
He must also have spent much®time in carving ornaments on 
bone. These, it may be remarked, show thatehe was an artist 
of no mean order in depicting animals, but give us little in- 
formation regarding his own form, as he seldom represented 
himself, and when he did he figured®himself in miniatures and 
naked (Fig. 14); they also show tpat he was jn the habit of 
wearing long gloves to cover his hands and arms (Fig. 15). 
Besides ornamen#ing himself with perforated shells, pieces of 
bone, ivory, and teeth, he j%8bably painted his body of a red 
colour, _ He, like the river-drift people, possessed no dopestic 
animals, and had no dog to assist him in hunting. 


(Zo be continued.) 
: : s : ; 
* 
UNIVERSITY AXD. EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE.—Dr, `J. Lorrain-Smith has heen appointed 
Demonstrator in Pathology, in the place of Mr. L. Cobbett, 
who has been elected to the John Lucas Walker Research 

. Studentship. e e 

An Isaac Newton Studentship in Astronomy, worth £200 a 
year for three years, will bè vacant in the Lent Term. Candi- 
-dates must be B. A.’s under the age of 25 on January 1, 1895. 
Names and testimonials are to be sent tothe Vice Chancellor by 
January 31, 1895, with a gtatement of the course of study or 
research proposed. 

At the biennial election to the Council of the Sepate, held on 
November 7, Dr. Peile, Mr. @. Smith, Dr. Maitfnd, Dr. 
Sidgwick, Dr. D. Macalister, Dr, Forsyth, M® Whitting, and 
Mr, R. T. Wright were returned*for a period of four years. 

Dr. Donald Macafister was, ó November 9, elected with- 
out opposition to represent the University gn the “General 
Medical Council for a second term of five years. 

This year habeen memorable as the twenty-first anniversary 
of the establishment of the University Extension Lectures, the 
system having been founded by the University pf Cambridge in 
the year 1873. The twenty-first’ annual report of the Cam- 
bridge Syndicate has just appeared. During the past session 
seventy-five science courses have been delivered at various 
centres. This numb@r is less than®those of the las? two or three 
years, the diminution being attributed almoet entirely to the 
decrease in the temporary work undertaken by the Syndicate 
during the preceding sessions for the technical instruction com- 
mittees of various County Councils. Whereas in some places 
grants of money from the. loca} authorities have enabled local 
committees to arrange more easily. courses of University Local 
Lectures on scientific subjects, in: others the cheap ‘technical 
classes organised independently by the local authorities have 
influenced very injuriously the attendance at the local lectures; 
and in some cases caused their discontinuance, The County 
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Councils,are ju, beginning to feel their feet, but it fseems 
ung nerohs of them to forget that they were helped over 
their initial difficulties by University Extension Lectures. 
The Teclmical and University Extension College at Exeter, 
which i$ under the joint management of the local authorities 
and the Cambridge Syndicate, has now completed its first 
session’s work, and about six hundred regular students have 
already joined the College. Its success affords a striking illus- 
tration of the method by which under the Local Lectures system 
permanent educational institutions can be established. It should 
not be forgotten that the Cambridge University Extension, 
movement was similarly largely instrumental in the foundation, 
a few years ago, ‘of: University College, Nottingham, Firth 
College, Sheffield, and other local colleges. ae 





e 
>» THE London Technical Education Gazette, the first number of . 
which has just been published, is intended to contain the official * 
announcements of the Technical Education Board of the London ` 
Coypty Council ; notices of important steps in technical educa- ; 
tion taken by the various institutions in London ; and useful 
information bearing upon the work.- In the list of the con- 
ditions which have to be fulfilled by evening classes in science, 
in order to obtain grants from the Board, we are glad to note 
the following :—‘‘ That as a condition of aid being granted by 
the Board for the teaching of chemistry, metallurgy, physics, 
mechanics, and’ botany, it will be regarded as indispensable . 
that provision shSuld be made, to the satisfaction of the Board, 
not only for the experimental illustration of the lectures or class 
teaching, but for experimental work by the students themselves, 
either in Jaboratories belonging to the institution, or, where this 
cannot be arranged, in the laboratories of some neighbouring 
institution with which the class should be associated ; and every 
lecture must be followed by at least one hour’s practical work 
on the same evening, or some other evening in the same week.” 





_ SCIENTIFIC SERIALS 


Wiedemann’s Annalen der Physik und Chemie, No. 11,—~Ex- 
perimental researches on the origin of frictional electricity, by 
C. Christiansén. Friction by itself does not generate electricity. 
The appearance of the latter is due to chemical decompositions 
which are initiated by contact and completed on separation. 
These results are those of experiments with a tube coated on 
the inside with various insulators, arranged so that mercury 
could be brought into contact withthem and withdrawn, after 
which a charge was indicated by a galvanometer.—-On thermo- 
couples of metals and saline solutions, by August Hagenbach. 
In the case of couples consisting of metals and their salts, the 
E.M.F. increases with the dilution, and more rapidly than the 
difference of temperature. In combinations of platinum with 
hot and cold saline solutions the same acids give about the same 
forces, and differences of concentration have a very marked 
influence. The highest E.M.F. obtained was that of a platinum- 
eupric-chloride couple, which, with a 5°6 per cent. solution, 
and with the two communicating portions of the liquid at 25° 
and 80° respectively, gave an E. M.F: of 0°1541 volts,—Changes 
of Jength produced by magnetisation in iron, nickel, and cobalt 
ellipsoids, by H. Nagaoka. The optical lever method was 


| employed. As the field intensity increases, -iron first expands 


and then contracts, going through the opposite stages on revers- 
ing, and showing a decided hysteresis. Nickel simply contracts. 
Cobalt contracts first and then expands, the expansion increas- 
ing to a limiting value as the field intensity increases.—On 
elliptically-polarised ray'`of electric force, and on electric 
resonance, by L. Zehnder. The author shows how to produce 
circularly and elliptically polarised electric rays by two wire 
gratings placed one behind the other, with the directions of 
wires crossed.—On refraction and dispersion of rays of electric 
force, by A. Garbasso and E. Aschkinass. .To produce a prism 
capable of affecting ether waves of the length of those due to 
Hertzian oscillations, a prism was constructed of a series of 
parallel glass plates, upon which were stuck ‘‘ resonators ” made 
of strips of tinfoil. This'was placed between an exciter and a 
suitable resonator. It was found that the rays were refracted 
by angles differing according to the wave-length. The deviations 
for three different resonators were 9° 6’, 7°-18’, and 5° 24’ re- 
spectively. : 
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SOCIETIES AND ACADEMIES 
LONDON. _ e 


Physical Society, October 26.—Prof. A. W. Rückêr,Ẹ. R.S., 
President, in the chair.—The meeting was held in the rooms of 
the Chemical Society, Burlington House.—In opening the pro- 
ceedings the President said the occasion might be regarded as 
another sign that the boundary. between Chemistry and Physics 
. was breaking down. On behalf of the Council he tendered the 

thanks of the Physical Society to the Chemical Society for the 
use of the rooms.—Prof. H. E. Armstrong, President of the 
Chemical Society, said his Council offered a cordial welcome to 
the Physical Society. The change, he thought would prove of 
much greater importance than a mere removal. Now that the 
childhood of the Physical Society was passed, its manhogd 
involved new responsibilities, and great opportunities for good 
presented themselves. The Physical Society of Londoñ 
ought now to become the head-centre of physics in the United 
Kingdom. He (Dr. Armstrong) was pleased to learn that the 
Society had undertaken the preparation and publication *of 
abstracts of physical papers appearing in foreign periodicals, and 
said the matter was of such great importance that it should be 
donethoroughly. In a work of sucha magnitude, he regarded 
the:co-operation of other ‘societies, such as the Institution of 
Electrical Engineers, as absolutely necessary.—The President, in 
acknowledging the welcome, said the Physical Society was 
extremely obliged to the’ President and Counoél of the Chemical 
Society for the great benefits conferred. Dr. Armstrong’s 
advice to go ahead would not be forgotten, He then announced 
that at future meetings tea would be provided for members at 
4.30.—The exhibition of a voltameter by Mr. Naber was post- 
poned.—Mr. E. H. Griffiths read a paper on the influence of 
temperature on the specific heat of aniline. After pointing 
out that most observations of specific heat depend on water, 
whose capacity for heat varies considerably with temperature, 
the author said large differences existed between the values 
obtained by different observers as the latent heats of evaporation 
of water and other liquids, and these differences were probably 
due to the variability of the water standard, which had been 
erroneously assumed constant, Precise measurements in calori- 
metry were of such great importance that the exact relation 
between the capacity for heat of water and its temperature 
should be completely determined. With apparatus such as he 
had used’ with aniline, this could be done in six months, pro- 
„vided someone could be found who could devote his whole time 
to the subject. The results of his own experiments were ex- 
pressed in terms of the capacity for heat of water at 15°C. (at 
which J = 4'198 x 107 ergs.), and hence were referred to 
a definite standard. A great desideratum in calorimetric 
work was a calorimeter whose ‘surroundings could be kept 
at a very ‘constant: temperature. This he had obtained by 
using a tank holding about 20 gallons of water, in which 
a steel vessel, shaped: like a hat-box with -hollow sides and 
bottom, was immersed. The cavity was filled with about 70 
pounds of mercury, and served as the bulb of a thermometer ; a 
tube’ communicating with this bulb acted as a regulator to 
control the gas supply which heated the water in the tank. 
The tank water was circulated rapidly by a screw-propeller. 
Under ordinary conditions the temperature of the outside of the 
steel chamber could be kept constant within 1/100° C. The 
calorimeter itself was of brass, and suspended by glass tubes 
from the lid of the steel chamber. A stirrer worked by an 
electromotor kept'the contents in rapid motion. - In the experi- 
ments on aniline, heat was supplied to the liquid in the interior 
by maintaining known potential differences (equal to some 
multiple of the E, M.F. of a Clark’s cell) between the ends of a 
coil of German silver wire placed inside. The rate of rise of 
temperature of the inside over the outside was measured by 
platinum thermometers, one of which was placed in the 
calorimeter, and the other- embedded in the walls of the 
steel vessel surrounding the calorimeter., By this means differ- 
ences in temperature of 1/1000 of 1° C. could be detected with 
certainty. A special- method of adjusting the potential differ- 
ence between the ends of the German silver wire was employed, 
by which the- constancy could be maintained within I part in 
10,000. To minimise corrections arising from heat generated 
by stirring the liquid, and that lost by radiation, &c.,; from the 
calorimeter, the experiments were made about temperatures at 
which these corrections balanced each other; the rise of tem- 
perature was then due to the electric supply alone. The 
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specific heat, S, of the liquid at temperature @, could then be 
determined from the formula 


in E ee 
dt JRSM + w) 
where oy = rate of rise of temperature at temperature 6, 


y mechanical equivalenteof heat, ‘ 
° E = potential difference between the ends of the coil, 
‘R, = resistahce of the coil, : 
e M = mass of liquid, 
and w, = water equivalent of calorimeter at temperature 0,. 


“Efperiments were made with different values of E, and two 
widely ‘different masses of liquid were used. The author was 
thus enabled to find S, without knowing w, Having found 
Sı, the water equivalent of the calorimeter could then be 
det@mined. Many important detgils of construction and 
emanipulation of the apparatus, aell as the method employed 
ig reducing the results, are given in the paper. The final values 
for S, ang w, at several temperatiftes are given below. 


Specific heat of Water equivalent of 


‘Temperature. 


. b aniline. calorimeter, 

š 15°C, OS137 a. 79°82 

~ 20 e.. OO'SIS5 . s 80I 
30 e 2'5198 ave 80°90 
40 o- 05242 82°19" 
50 05294 83°99 


The aniline employed was Mipplied by.Messrs. Harrington 
Bros. as ‘‘puregcolourless,” but had initially a light brown 
tinge. After being in yse some time, the colour had darkened 
considerably, but its specific beat had not sensibly changed. 
Recently he had tried a leydrocarbon liquid which promised to 
be still more satisfactory as a standard liquid in calorimetry. 
In the course of his remarks, the author said a name for 
“capacity. of heat per unit volume” was greatly needed, and 
invited suggestions. Dr. Armstaong thought the author had 
made a particularly happy selection in aniline, for it could now 
be obtained in any quantity absolutely pure. When pure it did 
not discolour on exposure, and would probably be very satis- 
factory asa stawderd liquid..-.He doubted whether any hydro- 
carbon could be better. Prof. Afrton congratulated the author 
on the extreme Accuracy obtained. Recepely he had arranged 
an experiment for determining the mechanical equivalent of heat 
by the electrical method, whiĉh gave very accurate results 
without any corrections whatever being necessary. Prof. S. P. 
Thompson thought the whole phraseology of specific heat 
required revising. Prof. Perry agreed with Mr. Griffiths that a 
name for “capacity for hea per unit volume” was greatly 
needed, and Mr. Lucas suggested ‘‘ heat density,” but this was 
not satisfactory. Dr. Sumpner%aid pôst text-books on physics 
attributedithe advantage of the mescury thermometer to the low 
specific heat of mercury, whereas the capacity for heat per unit 
volume was the important factor. Mr. Watson inquired to 
what temperature the @lloy which the author had used to connect 
glass to metal had been tested? TRe President said the paper 
was of great importance because it dwelt with the application - 
of electricale methods to thegmometry. «The mercury thermo- 
meter had beequite superseded for work such as had just been 
described. Mr. Griffiths, ineeply to Mr. Watson, said the alloy 
had been used. successfully between 1@° and 62°C. It gave 
way alg71° C. _ He was glad to learn from Dr. Armstrong that 
aniline could flow be got pure. Prof. Ramsay had written to 
‘say he did not think the slight impurities in ordinary aniline 
would have much effect on its specific heat. Mr. Blakesley 
asked if aniline could be taken as pure if it did not change 
colour on expoSure. Dr. Armstrong, in reply, said yes, if the 
boiling point was also constant. 


Paris. i 

Academ of Sciences® November $—M. *Lewy in the 
chair.—On an @pparatus serving to demonstrate certain con- 
sequences of the thgorem of areas, by M, Marcel Deprez, This 
is an apparatus designed to show that a body passing freely 
through space may rotate on its own axis without suffering the 
applicatiop of any exterior forge, such rotation being produced 
by interior movements of parts;of its system,—On the theorem 
of areas, by M. P. Appell.—On the theory of flow for a weir 
with depressed or partly submerged liquid sheet, in the case 
where a horizontal armature gives the inferior maximum con- 
traction, by M. J. Boussinesq.—On the vaporisation of carbon, 
by M. Henri Moissan. The heat of the electric furnace enables 
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carbon to be volatilised ; the sublimed carbon is always deposited 
'under the form of graphite at ordinary pressures, and there is 
no evidence whatever of the liquefaction of the carbon, for 
instance the lid of a Sawbon crucible did not adhere when the 
whole mass had been converted into graphite, afid a carbon 
needle heated in a carbon tube did not in any case become 
attached to the latter. Previous experiments have, however, 
shown tthat under great pressures carbon miiy be fused, and 
diamond.is then formed.—New observations on the menhirs 
of the Meudon woods, by M. Berthelot.--Note by M. Maurice 
Lévy accompanying the presentation of his ‘‘ Study of fhe 
mechanical and electrical methods of traction of boats.” e 
author gives a short account of the contents of the first volume 
of his work dealing with cable traction only.—M. Bouquet de 
la Grye, in the name of the Bureau des Longitudes, presented 
the ‘‘ Connaissance des Temps ” for the year 1897, This volume 
contains, on the maps of solar eclipses, the® curves passing 
through the poigts on tSe.earth at which the commencefhent 
and end of the eclipse are simMltaneous. The ecliptic elements* 
of the great planets and theiy satellites, including their elonge- 
tions and the elements of Sdturn’s ring, are alsoggiven.— 
Observations of the new planet BE, made at Paris Observatory, 
by M. G. Bigourdam—The polar snows of Mars, by M. C. 
Flammarion (see ‘* Our Astronomica] Column ”).—Relagions 
between the vapowr pressures of a Body in the ‘solid and 
in the liquid sfkte: influence of pressage on the temperature 
of fusion, by M. A. Ponsot.eInfluente of form on the 

. sensitivene® to light and abefration of the eye, by M. 

. Charles Henry.—Researches @n mercuric nitrates, by M. 

Raoul Varet. The heats of formation gre determined. 
In the dissociation of mercuric nitrate by water the least 
endothermic of the possible reactions is the one that 
takes place. Nitric acid, like sulphuric, picric, acetic, and 
oxalic acids, is displaced completely from mercuric combinations 
‘by hydrochloric and by hydrocyanic&cids.—On the campholenic 
acids and the cagnpholenamides, by M. A. Béhal.—On the 
presence of methyl'salicylatesim some native plants, by M. Em. 
Bourquelot.—On the ioemation of new colonies sby Termes 
lucifugus, by M. J. Pérez. —The defence of the organism against 
‘parasites among insects, by M. L. Cuénot.—External character- 
istics of chytridiosis.of the vine, by M. A. Priyiet.—On a myco- 
bacterial disease of Tricholoma terreum, by M. Paul Vuillemin. 
—Defence of ‘‘Salwarien” ‘as a name for thé last geological 
period, by M. Mayer*Eymar.—On the presence and distribution 
of glycogen in tumours, by M9 A. Brault. f 


, 


BERLIN, 


Meteorological Society, October 9,—Prof. Hellmann, 
President, in the chair.—-After the President had dwelt on the 
loss sustained by meteomlogy q@wving to the death of von Helm- 
holtz, Dr. Schwalbe spoke of his own endeavoiirs to utilise for 
scientific purposes: the curves of temperature obtained from 

* the “Uranus” pillars. He found among the many meteoro- 
logical pillars in Berlin which had given continuous records 
during the years 1892 and 1893, very few whose readings corre- 

- sponded with those of control instruments. Taking the month 
of July for each year, he had endeavoured to arrive at the mean 
daily temperature by taking the man of the temperatufes regis- 
tered every hour of each day inthe month. He found this mean 


température to lie between the valugs of the expressions 64+2+10 


e 
and 2+2+9+9 py Kassner had instituted observations 


4 : 
during the yea on cloud-waves, to which, since Helmholtz’ 
researches on the formation of waves when two layers of air of 
different density and travelling with differen? velocity move 
past each other, meteorologists have devoted very special 
attention. From these it appears that the above form of cloud, 
consisting mostly of, cirrus and girrogumulus, usally causes 
deposits. The speaker expres@ed the wish that thorough and 
continuous observation of this phenomenon might be made in 
order to test it. ° 
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BOOKS, PAMPHLETS, and SERIALS RECEIVED, 


Booxs.—Integral Calculus: J. : Edwards (Macmillan).—A Treatise on 
Chemistry: Sir H. E. Roscoe and C. Schorlemmer, Vol. 1, new 
“edition (Macmillan).—Reise nach Siidindien: E. Schmidt (Leipzig, 
Enge'mann).—Lehrbuch der Petrographie; Dr. F. Zirkel, Dritter 
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Band (Leipzig, Engelmann).—Resultaten der Aetzmethode in der Krys- 
tallographischen Forschung: Dr. H. Baumhauer, Text and Atlas 
(Leipzig, Fjngelmann).—Electric Lighting and Power Distribution: W, 
P. Maycock, new edition (Whittaker).-~Electric Light Installations: Sir 
D. S%icmons, Vol. 3: Application, 7th edition (Whittaker).—Forest Birds, 
their Hauntg and Habits: H, F. Witherby (K. Paul).-By Order of the 
Sun to Cgile to see his Total Eclipse, April 16, 1893: J. J. Aubertin (K. 
Paul).—The Vaccination Question: A. W. Hutton (Methuen).—Reports 
from the Laboratory of the Royal College of Physicians, Edinburgh, Vol. 5 
(Edinburgh, Clay§.—Dr. William Smellie and his Contemporaries: Dr. J. 
Glaister (Glasgow, MacLehose).—-The Dawn of Civilisation: G., Maspero, 
translated by M. L, McClure (S.P.C.K.).—Preparatory Physics: Prof. W. 
J. Hopkins (Longmans). f 


PampHLuts.—The Maya’ Year: ‘C. Thomas (Washington).—Tableau 
Métrique de Logarithmes : C. Dumesnil (Paris, Hachette).—On Pedal and 
Antipedal Triangles : A. S. Ghosh (Calcutta, Patrick Press).—Weismannism 
once more: H. Spencer (Williams and Norgate).-~-On the Use of Detached 
Coefficients in Elementary Algebta: J. D. Paul (Bel). -Pearl and Chank 
Fisheries of the Golf of Manaar: E. Thurston (Madras),— Die Tempera- 
ture: Dr. A. E. Forster (Wien, Hélzel).—Mean Density of the Earth; E. 
De Preston (Washington),—-Analytische Theorie der Organischen Entwick- 
gers, : H. Driesch (Leipzig, Engelmann).—Das Verhältnis der Philosophie, 

c? D. Wetterhan (Leipzig, Engelmann).--Gedachtnissérede auf Hermann 
von Helmholtz: Th. W. Engelmann (Leipzig, Engelmann).—-Grundaiige 
der Mathematischen Chemie: Dr, G, Helm (Leipzig, Engelmann).—Ver- 
handlungen der Deutschen Zoologischen Geselischaft auf der vierten 
Jee verammlung zu München, den 9, bis rx, April 1894 (Leipzig, Engel- 
mann). 


Serrars.—Science Progress, November (Scientific Press, T.td.),—Scien- 
tific Roll—Climate: Baric Condition, No. 6(Castle Printing and Publishing 
Company).-—Medical Magazine, November (Southwood).—Zeitschrift für 
Physikalische Chemie, xv. Band, ‘2 Heft (Leipzig, Engeimann).—Imperial 
University, College of Agriculture, Bulletin Vol. 2, No. 2 (Tokyo).— 
Memoirs and Proceedings of the Manchester* Literary and Philosophical 

ociety,. Vol. 8, Ng 3 (Manchester).—Himmel und Erdé, November 
(Berlin).—American “Journal of Science, November (New Haven).—En- 
gineering Magazine, November (Tucker).—Journal of the Sanitary Insti- 
tute. October (Stanford).—Portfolios of Photographs: Beautiful Britain, 
Art Series, No. 1. (Werner Co.). — Journal of the Asiatic Society of Bengal, 
Vol. Ixiii. Part 2, No. 2 (Calcutta). 





CONTENTS. 


Historical Exposition of Mechanics, 
Greenhill, F.R.S. .... 1 we et ee ee ee 49 
Newth’s Inorganic Chemistry. By M. M. Pattison 


PAGE 
By Prof, A. G. 


Muir ss et te ete we ee te $2 
Our Book Shelf:— 

Porro: © Astronomia Sferica. An Elementary Trea- 

tiae? o ei als ee Oe ee ine ws ee el Ane te 83 

“ The New Technical Educator.” —N, J. L. ... . 53 
Hooker: ‘‘Index Kewensis Plantarum Phanerogam- 

SFU ela AR ee WR tee ee SHAS 

Hardwicke :. ‘f Alpine Climates for Consumption”. . 54 


Letters to the Editor :— 
“ Acquired Characters.”—Prof. E, Ray Lankester, 
F.R.S,; Prof. Edward B. Poulton, F.R.S. ; 





Francis Galton, F.R.S. .. ees ea e> 54 
Science Teaching in Schools.—W. B, Crump ; Grace 
Heath 6g oe eerie: ies Bue ae wale, Gee 0 
Italian Scientific Expedition to Monte Rosa,-—Dr. 
Piero Giacosa . 2... we eee ee ee ee 57 
Chinese Beliefs about Caves.—Kumagusu Mina- 
Kate ine ce ie We te Be ee ee a ae er SF 
Spots over Dogs’ Eyes, — Worthington G. Smith . 57 
Gravitation.—Dr, J. Joly, F.R.S. 2.2... . 58 
Homogeneity of Structure the Source of Crystal 
` Symmetry. — Wm, Barlow .......... 58 
The Present State of Physiological Research ... 58 
Ink Crystals. (ZZustrated.) s 6 6 1 we ee es 60 
Notes. s vese o epe s ee ee ee ee ÓI 
Our Astronomical Column':— 
A New Variable Star of the Algol Type... 2... 64 
The Polar Caps of Mars a... ss ee ee es OF 
Encke’s Comet... e sa bo eee ee ee ees 64 
Statistical Account of French Forests. By Prof, 
W. R. Fisher... 0 we ee ee ee ee 64 
-The Properties of Liquid Ethane and Propane, By 
ALB Tutten oe as SS A te 2 OR 
-The British Central Africa Protectorate ..... . 66 
Early British. Races. (d//ustrated.) By Dr. J. G. 
Garson . +. do mos ee a tee a a 
University and Educational Intelligence. ..... 70 
Scientific Serials . Megs Saver ta’ Sate fev le odie’ set JO 
Societies and Academies .........- «© «. JI 
-Books, Pamphlets, and Serials Received ..... 72 


NATURE 


73 





THURSDAY, NOVEMBER 22,"1894.8. 





. 
PSYCHOLOGY OF MENTAL ARITMMETI. 
CIANS AND BLINDFOLD CHESS-PLAVERS. 


Psychologie des Grands Calculateurs et Joueurs d’Echecs. 

Par Alfred Binet. (Paris: Hachette and Cie., 1894.) 

HOEVER may hereafter write about mental im- 
agery will beimperfectly equipped for histask unless 
he has mastered the contents of this curious and instruc- 
tive volume. It analyses the mental processes of two groups® 
of remarkable men—those who possess extraordinary 
powers of mental arithmetic, and those who are capable 
of playing eight or more games of chess, blindfold ande 
simultaneously. The idea of making the inquiry is due 
to the late Prof. Charcot; its prosecution has been 
conducted almost wholly by M. Binet, and principally at. 
his laboratory inthe Sorbonne. The prosecution of such 
an inquiry with the accuracy needed by modern psycho- 
logy is exceedingly difficult, and it is also? very difficult 
to express such results as may be obtained from it, in 
unambiguous language. The author has, however, suc- 
ceeded in the latter as well as in the former, and he has 
framed many happy turns of expression which will 
contribute to the much: desired evolution of psychological 
language. 

The book begins by quoting the series of historical 
cases of mental arithmeticians, that, was published by 
Scripture in 1881, in the American Journal of Psycho- 
logy. They suffice for making useful generalisations, 
though few of the cases were tested with much precision. 
Then the original work commences. It refers to two 
remarkable calculators, who are now living, both of about 
the age of twenty-six, but whose mental processes entirely 
differ in their most obvious characteristics. The one is 
Inaudi, a Piedmontese, who performs his‘ mental sums 
wholly, or almost wholly, by imagined sounds, one, two, 
three, &c..; the other is Diamandi, a Greek, who attains 
the same end almost wholly by imagined figures, as 1, 2, 
3, &c. The careful testing of these two-men, and the 
analyses and comparisons of the results, show the 
strange unlikeness of. human minds in the above well- 
marked features, accompanied, it may be, with a nearer 
likeness in those deeper and more obscure qualities, 





which are exceedingly difficult to grasp, I, myself, had 
the pleasure of testing Inaudi at my own. house, in com- 
pany with a few scientific friends, Even the small 
number of experiments that there was then time to 
make, rendered it clear to my own mind that the con- 
clusions which had been arrived at, after prolonged and 
careful experiments in France, were quite justified, 
namely, that he performs his long sums almost wholly by 
his auditive imagination, supplemented possibly by the 
motive, or gesture sense, but that the visual form of imag- 
ination was practically absent during the calculations. 
His case is an extremely rare one, and proportionately 
valuable for study. On the other hand, Diamandi is an 
\ excellent example of the common type of mental calcu- 
lators, who work almost wholly by the visual imagination. 
A, comparison between the achievements of Inaudi and 
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Diamandi under similar tests, is the main feature of the 
first half of Binet’s volume. He sucgeeds in distinctly 


-negativing the assertion that the visual memory, even of 


a man who is so exceptionally gifted in that way as 
Diamandi, reseinbles actual vision either in its accuracy 
or in its completeness. Thus ifa small square table of 
twenty-five figures, fjve figures in breadth and five in 
height, is showr to and learnt .by Diamandi, he takes 


only nine seconds to repeat them in successive lines, 


bêteif he is asked to repeat them in the order of the 
columns? he is just four times as long i in doing so, whether 


.the columns are mentally read from their tops downwards, 


or frog: their boftoms upwards. He does not therefore 
read the figures as if they weve written Òn a mental 
blaekboard, which could be dong as easily in any one 
direction: @s in any other, buthe Has, in some obscure 
way, to puzzle the figures out.. When,another table of 


' twenty- -five figures is daten, in which. the figures are 


variously coloured,” Dfamandi’s power of ye-presenting 
colours being about, a8 strong as that of. re-presenting 


form, he has no difficulty inelearnifg them, butehe does | 


it by two successive operations, first learning the figures 
and then the codours, and he is consequently twice as 
long over his task. TTfis could hardly be the case if the 
visualised schedule had the completeness of an“ after- 


image” or of a photographic plate. 


A great difficulty in the way of testing the power 
of the memory of professional ¢ calculators is caused by 
their habit of accumulating laige stores of mnemonic 
helps, which produce resufts that simulate those of 
a direct nemo ae It is indeed difficult for any one 
to free himself Wholly from the use.of such helps, 
which arise unBidden, more or less coysciously, certain 
runs of figures, or accidents of ppsition in the page, being 
more readily fixed in the memory than others. . Binet’s 
chapter on this subject is very instructive. 

The most famous calculating boys had their calculating 
faculties developed very earfy in life. Many ‘began to 
calculate of their own accord Before Shey could read or 
write, and. for the most part they were born in humble 
circumstances. It is found, so far as present information 
goes, that they did nq inherit their gifts, except in a few 
cases, of which the Bidder famisy is a conspicuous in- 
stance. For my owp part, I hesitate for awhile to accept 
the abov@négative result a® a fact, and on-the following. 
grounds. Two®mental peguliarities have to concur in 
the making of a calculatigg boy; the one is a special 
capacityefor meptal calculation, and the other is a passion. 
to exercise it. Both of thgse peculiarities are rare, and 
they are not necessarily coordinated, therefdte the chance 
of their concurrence in full force may be very small in- 
deed. I have, however, reason to’ suppose that the: 
capacity for mental calculation is more common than is 
usually beliewed, but thgt it does not corgmonly interest its. 
possessor, and nay even be whknown and consequently 
neglected by.him. Trustworthy evidence for or against 
its hereditary transmission could hardly be obtained under 
these conditions. I may quote the case of a deceased lady 
of remarkable ability, which I indirectly verified to my own. 
satisfaction at the time. She told me, and her husband 
confirms my recollection, that one night, while travelling 
to the south of France, she could not sleep, so she 
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amused herself, as is common on such occasions, with 
various idle trains of thought. Then it occurred to her 
‘to try mental sum8, and finding, much toeher surprise, 
that she had great facility in doing them, she became 
interested and exerted herself to the utmost. Before her 
‘train had reached Lyons, she had successfully ‘multiplied 
one series of eleven figures into gnother series also of 
‘eleven figures. She subsequently trained hersglf to 
multiply fifteen figures into another fifteen. I am 
informed that her first attempt at the latter ha@ 8ne 
error, and, on being told that it was not correct, *she went 
over it again mentally and gave the correct result. 
Another case comes .to my memory. It appears, 
‘that there Was a cra for mental arithmetic in the 
period 1820-30, or t ereabouts. My father wase in- 
terested in the subject and made experimer&s on many 
friends-and on al] his servants, with the result, as I used 
‘tto hear, that the best perfornfer of all, and a reglly re~ 
arkable one, was a somewhat obtute and uninteresting 
ervant girl. She'took no aspeciafpleasure i in calculation, 
and onéhat account* wouldenever have made a study ofe 
its processes by herselé; nevertheless, she had the 
capacity for using them, An innate passion for arith- 
metic, such as all the great c&lculators possessed, is 
certainly uncommon. If onlyea moderate passion for it 
' should exist, it is likely to begome repressed by circum- 
stances, because it is nearly useless to the possessor. 
It is difficut to imagine that anyone who was not 
fascinated by figures would devote the best part of 
his time and energy to them. Professional calculators 
are said to be usually (by no means, always) narrow- 
-minded, and to have their heads filled with mnemonic 
contrivances. %, ao , 

I may be permitted ẹto allude to an inquiry analo- 
gous to that which has here been made into the visual 
and auditive imaginations, which I made on myself, 
on a small scale, in respect to the olfactile imagin- 
ation. I tried to perforth mental arithmetic, not by 
imaginary visual Symbo8, or by imaginary sounds,.but 
by imaginary smells. As sums are set in the two former 
‚cases, either in really visible symbols or in really audible 
sounds, while the results are reaehed through i imaginary 
-ones, so in my experinfent the sums were set in real odours, 
and were worked out thyugh imaginary odours. I de- 
scribed the restlt briefly, fot many months 4go, in the 
American Psychological Rewiew, and think the inquiry 
-worth repetitionespecially gy experimenters; who may 

- possess the power of re-presenting odoyrs to tRemselves 
more vividly than F have. dt would enable them to per- 
' ceive the pfocesses gone through in mental arithmetic 
‘from a new point of view. My apparatus consisted ‘of 
. glass tubes, each drawn to a nozzle at one end like a short 
. syringe. One end of a piece of india-rubber tube, six or 
eight inches’ long, was pushed tightly ovef the other end 
of the glass. -A different odorous substance, camphor, 
carbolic acid, gasolin, &c., was imserted and packed 
lightly with cotton wool in the several tubes, whose ends 
were afterwards tied up. „On grasping one ọf these tubes 
tightly, at the moment when its nozzle ¿was brought to 
the nostril, a whiff of its peculiar odour was ejected and 
simultaneously sniffed up. This could be rapidly repeated 
three or four times without much diminution of the 
odour of the whiff. (An arrangement with valves would 
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have tie @nproved its action, by ensuring that no ai» 
a be ejected that had not passed through the scent. 
I thug possessed a set of tubes that could be usec 
smAlingly, in the same way as the symbols 1, 2, 3, &e. 
are used visually, or the words one, twi, three, &c., are 
‘used audibly. This is not the place to enter into furthen 
details. I only desire to emphasise one fact which the 
experiment taught me, namely,. the existence of a large 
substratum of mental work that my power of introspec- 
tion failed to penetrate. I“progressed far enough to be 


‘able to add or subtract small sums, so that a I followedl 


by a 2, both in smell language, associated. themselves an 
once with the imaginary sniff of a 3, whenever I was en- 
gaged in addition, or with that of a 1 when I was engaged’ 
in subtraction. But the two associations of 3 and I 
never clashed; they were mutually exclusive. I could not 
ascertain through introspection what was the nature of 
the attitude ot mind which determined whether the 
association was to be the: one needed for addition or fot 
subtraction, for division or for multiplication.. Another 
point that strongly impressed me was ‘the enormous 
amount of labour that must have been. gone through 
by all of us in thoroughly learning the multiplication 
table. I made a very few similar experiments with the 
gustatile or taste-imagination, but they were trouble- 
some, and I did not follow them up. . 

There is little room now left to speak of the latter half 
of Binet’s volume, which refers to the great chess-players, 
who, play eight’or more games blindfold and simul. 
taneously. The evidence is overwhelming that the faculty’ 
of visualising is not exercised by them in the same sharp 


cand. distinct way that it is commonly supposed tobe 


They do of see the chessmen and the complete boärd all 
at once and with clear definition, but they commonly see 
all besides the portion they are considering, more or less 
vaguely, and they appreciate the positions of the nfen 
as hidden centres of forces: ‘Two letters, which close 
the volume, by the distinguished chess-players Goetz and ' 
Tarrasch, seem to me models of exact introspection and 
of clear description. FRANCIS GALTON. 





THE COLLECTED WORKS OF OLBERS. 


Wilhelm Olbers, sein Leben und seine Werke. Im Auf- 
trage der Nachkommen herausgegeben von Dr. C. 
Schilling, Erster Band, Gesammelte Werke. xix. -+ 
707 pp. 8vo., with portrait. (Berlin, 1894.) 

ERMANY has not produced as many amateur 
astronomers as England has, but among them the 

man whosé complete writings have now been published 
occupies‘ a most remarkable place. Olbers was an 

‘amateur, but'his work was that of a professional ds- 

tronomer. ‘Though occupied all day in the extensive 

practice of a physician, he devoted his nights to search- 
ing for comets, making micrometric observations of 
these bodies, whether found by himself or others, with 
the annular micrometer, an instrument the immense value 
of which he was the first to perceive, and computing | 
their orbits by the simple method devised by him, which ~ 
he is said first to have applied practically while watching 

at the bedside of a patient. Atthe top of his house.in . 

the Sandstrasse in Bremen he had his exceedingly 
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—~modest observatory, at the equipment of which, con- 


——sisting only of small and portable instruments, agy 


modern amateur would turn up his nose. For ygars he 
was obliged to correct his clock by tedious observations 
of equal altitudes with a sextant and artificigl horizon, 
until he devised the simpler and quicker method of 
watching the disappearance of stars behind a distant 
tower. But his labours brought him a plentiful reward, 
not only in the discovery of the planets Pallas and Vesta 
and various comets, and in the renown which these and 
his important publications procured him, but also in the 
friendship of Schröter, Zach, Gauss, Bessel, Schumacher, 
Encke and others, who always in their letters and 
published writings mention him with the greatest 
veneration. 

The publications of Olbers are scattered throughe 
many volumes of the various periodicals of his time, 
some of which are not readily accessible now-a-days. 
But most of them are still of the highest importance, 
not only those describing the method which is practic- 
ally the only one used for computing cometary orbits, 
but also those’ in which Olbers has deposited the results 
of his deep study of the literature of comets, ancient 

.and modern, as well as the many articles which bear 
witness to his having possessed mathematical abilities of 
no mean order, The appearance of the complete edition 
of his works now before us will therefore be hailed with 
pleasure by astronomers. It is to be followed by two 
other volumes, containing the correspondence of Olbers 
with Gauss, and a biography by the editor. 

The celebrated and epoch-making memoir on the 
most convenient method of computing ‘the orbit of a 
comet was printed separately (in 1797), and it naturally 
opens the volume now published. After it (and the 
appendix published in the fahrduch for 1833) the editor 
has placed twelve other papers under the common head- 
ing “ Abhandlungen.” Itis not easy to see why these 
particular papers have been distinguished in this manner. 
It is not because they are the longest, for some of them 
occupy only a few pages, so it must be because the 
editor considers them specially important. But if so, 
why are others, fully as important, not put along with 
them, as, for instance, the classical paper.on the tail of 
the great comet of 1811? The arrangement of the other 
papers in six groups also frequently challenges criticism. 
Under the heading “ Comets” are given no less than 
lio papers; but half a dozen notes on comets are 
relegated to the group of “Miscellanea from letters,” 
near-the end of the book, apparently simply because 
they were written in the form of letters to the editors 
of various journals. The useful index at the end of the 
volume will, however, enable the reader to read these 
notes in connection with the other papers on comets. 
On the other hand, the papers on the comets of 1802 and 
1811 (pp. 293 and 315) are made up of pieces detached 
from two editorial articles in the Monatliche Corre- 
sfondens, omitting all the observations not made by 
Olbers ; and this patchwork might, perhaps, better have 
been put among the miscellaneous notes. It would have 
been much simpler, and apparently more satisfactory, if 
all the papers (éxcept the separately published book of 
1797) had been printed in chronological order, as the 
index would even then have made it easy to pick out į 
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papers on any special matter. It is, however, more to be 
regretted that the editor has not seen fit to add some 
explanatory notes, which would greatly have increased 
the value of the book to young students of astronomy; 
who cannot be supposed to be thoroughly acquainted 
with its literature. We shall only point out a few cases 
where such notes weuld have been particularly useful. 
The first is Olbers’ letter to Encke about the mysterious 
comet alleged to have been observed by D’Angos at 
Multa in 41784, reprinted here from Encke’s well knéwn 
paper with the startling title, “ Imposture astronomique 
grossière du Chevalier D’Angos.” We certainly think 
that tle editor might in a short note have given refer- 
ences to the more recent investigations on this matter by 
d’Awrest and Gyldén, which render it at least very pos- 
sible thate D’Angos really found and on two nights 
observed a,comet. At any rate we cannot be certain 
that the whole .matter r fas nothing but a fraud, and a 
different heading toth? article might hawe been chosen. 

On page 226 it shoudl haves been pointed out that the 
orbit of the comet ‘of 1 55% has afso been computed by 
Hoek (from observations bye Paul Fabricius), whose 
results differ considerably from those of Olbers, On p.- 
228; Olbers suggests that the manuscripts of Father 
Schall in the Vatican might contain comet observations 
from 1618. It yould havebeen useful to have added a 
note to the effect that these manuscripts have afterwards 
been found not to contain any sygh observations (Corresp. 

Astrom V. p. 143). Similarly the article on Cacciatore’s 
supposed planet of 1835 fp. 526) should have been 
accompanigd by,a, note referring the reader to the calcu- l 
lations of Valz and Luther, as well as to NATURE, vol. 

xviii. p. 260, which might prevent sgme rash student 

from wasting his time on this object. 

The papers have been weprinted from the originals 
without any alterations, so that even errors pointed out 
in subsequent papers have been allowed to stand (e.g. pp. 
523 and 538, compare pp. 849 and 542). Some papers 
will be quite new to most read@rs, as@hey were published 
in journals of limited circulation, such as Harding’s 
Kleine Ephemeriden, Gottingische Anzeigen, and Gruit- 
huisen’s Analekten ad his /Jahréuch. The charming 
character of Olbers is seen in hisenotes to Gruithuisen, 
in which he frequently gently corrects mistakes in the 
writings 8f ‘thiseenthusiast® but somtwhat erratic ob- 
server. In an “appendix age given two papers of 1787 
and 1788 on mesmerism. Olbers? déssertation for the 
degree $f M.D (De oculi mutationibus internis, Göt- 
tingen 1780) is not reprintegl. 
eThe book is well printed, and has as frfntispiece an 
excellent portrait of Olbers. In addition to a table of 
contents and an index, it contains a list of all the papers, 
arranged according to the journals in which they first 
appeared. Mo mentiog isehere madegof thg catalogue 
of cometary orbées (published*in Schumacher’s Adhand- 
lungen) ; but this has not been reprinted, and is of course 
long ago superseded. 

In laying aside this splendid volume, we cannot refrain ` 
from making gne moré remark. We have now the 
collected works of Laplace, Gauss, Bessel, Encke, 
Olbers; how long are we to wait for a complete edition 
of the works of William Herschel? 

J. L. E. D. 
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QUATERNIONS. 


Anwendung der Qilaternionen auf die Geometrie. Von 

. Dr. P. Molenbroek. (Leyden: E. J. Brill, 1893.) , 
The Outlines of Quaternions. By Lieut.-Colonel 
H. W. L. Hime. (London: Longmans, Green, and 

- Co., 1894.) 

ie these books we have aidai of the growing, de- 
mand for quaternion literature. Dr. Molenbroek's: 
. work is the promised sequel to his first volume on eflfe 
Theory of Quaternions, and contains many admirable 
examples of the application of the method to geometry. 
All who are familiar with Hamilton’s and Tait’s clgssics 
òn the subject will recog@ise many of these examples as 
old friends,taken almogt verbatim from their original 
sources, In not a few of. the applications, however, Dr. 
Molenbroek ventes into fresh fields, and shows that he 
can use quaternions with ease afd power. It is intgrest- 
ing to notice the occasional effective tfse of the conjugate 
quaternion, an invention af the reat master which is 
apt to be lost sight” of after the foundations of the 
‘ealculus-have been laid. Whe treatment throughout is 
on the familiar Hamiltonian lines, the awthor’s aim being 
development and not fancigd impfovements. The book 
. consists of six chapters, in which are taken up—to name 
a few of the most importagt applicatjons—spherical 
trigonometry, the plane and sphere, quadric surfaces, 
surfaces in general, curyes in space, and the theory of 
rectilinear rays. The elementary properties. of -the 
remarkable operator Y, and the integration of partial 


differential equations of the first and segond prders, are. 
In. 


discussed as part of theegeneral theory of surfaces. 
the same chapte, Dr. Molenbroek, by mèans of two new 
differentiating operators, ebtains'a simple symbolic re- 
presentation for the first, secend, and higher polars of a 
point with regard to a given surface. These remarks 
will indicate sufficiently the scope of a work which, 
though not altogether abové criticism in minor details, 
is a distinct: addfiion ®. quaternion literature, and 
deserves a wide circulation. 

Colonel Hime’s work is a much more modest produc- 
tion, being intended for the mere beginner. In general 
scope it might be comfaréd to the first nine chapters of 
Kelland and Tait’s “ Intro@uction to Quaternions.” The 
book contains marly good exafaples in the simplé applica- 
tions of quaternions to the ggometry of triangle, plane, 
sphere, conic section, cone, &ce but it is less satisfactory in 
the exposition of the fundamental principles of%he cal- 
culus. For example, the’ idengification of unit vector and 
tight versor is $ stated, but the.reason for this identification 
is nowhere distinctly given. Again, the truth that the 
familiar Hamiltonian symbols 7 7 Æ may be regarded as 





in a sense zmaginartes, because 2? = 7? = Æ? = — 1, is 
supposed te léad: éo i the -equatéon e ° 
i=j =k = i w o al jm o e (Eq 8; p. 40). 





This 'seems to be playing sad hafoc with one’s very 
definitions. Then on page 76 we find what is virtually 
the equation 68-15 = y transformed into 62 = yß,. the 

. non-commutative’ principle being wholly ignored, and in 
consequence a quaternion and a scalar equated! These 
errors, especially the latter; are very surprising in.a book 
whose author is a true disciple of Hamilton.. Of minor 
blemishes we-might refer to the appeal to Cartesian 
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expansions if order to demonstrate (?) the associative 
primciple in multiplication. Nor do we quite understand 
ColoneleHime’s s system of referring to authorities. For 
example, why should Prof. Hardy be quoted as the 
authority fer the statement that eyery versor may be 
represented by a power of a unit vector; for is it not all 
‘in Hamilton (see “ Elements,” § 309) ? Again, Dr. Odstrčil 
is credited with a proof that the three angles of a plane 
triangle ‘are fogèther equal to two right angles, the proof 
being an obvious particular case of Hamilton’s remark- 
able expression for the product of the versor arcs of a 
épherical triangle. But surely the theorem regarding the 
sangles of a plane triangle wnderizes the fundamental 
properties of quaternions and versors; so that the sup- 
posed proof i is really reasoning ina circle. Dr. Odstrčil 
Is*worthy of higher praise than this. These blemishes 
apart, however, and leaving out of account the two errors 
already noted, we find in Colonel Hime’s book a ser- 
viceable exposition of the elementary applications of 
quaternions. A careful study of its pages will go far to fit 
*the reader foy the arduous task of grappling with the 
higher and more characteristic developments to be found 
in the writings of the masters of the quaternion calculus. ' 





OUR BOOK SHELF. 


4 Victor Brooke, Sportsman and Naturalist. 

L. Stephen. (London: John Murray, 1894.) 
THE late Sir Victor Brooke was an excellent example 
of a combination of sportsman and naturalist. In this 
book his life as‘a sportsman predominates ; but a chapter 
on his researches in natural history, by Sir William 
Flower, shows that he possessed the keenness of 
observation required in a man of science. His most 
important contribution to science was an exhaustive 
paper, published in the Proceedings of the Zoological 
Society, the subject being the classification of the 
Cervide. At one time he was an enthusiastic studefit 
of natural history, but the state of Lady Brooke’s 
health having compelled: him to live out of England 
for the greater. part of the year, he could not con- 
veniently carry on his researches. From about 1880 
his life was chiefly devoted to foreign travel and sport. 
The extracts from his letters and journals are full 
of stirring adventures, and contain some interesting 
observations on animal life and habits. Mr. Stephen 
prefaces these extracts with a memoir of his dead friend. 
The book is beautifully printed, and is illustrated by 
ten fine plates. It appeals particularly to those who 
were acquainted with Sir Victor Brooke, and who ad- 
mired his character; nevertheless, such of the public 
as read it will find the contents interesting. 


A Text-book of Dynamics. A Text-book of Statics. By 
William Briggs and G. H. Bryan. (The University 
‘Tutorial Series.) (London: W. B. Clive, 1894.) 


THESE books belong to the elementary class, and a 
perusal of them shows that.they will prove excellent 
additions to this series of useful text-books. 

In both the authors have assumed little or no know- 
ledge of trigonometry, and they have been written 
so that either may be read first. The treatment is con- 
spicuous for its clearness and conciseness, and is all that 
a student about to enter a course could desire. The. 
figures are neatly drawn, and many new ones are 
noticeable in the latter book. - , 

Notwithstanding the fact that these text-books are 
published to meet the requirements of candidates for 
ċertain examinations, they may still be used by others, 
who are making themselves Acquainted with these sub- 
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jects. Besides several excellent series*of examples, 
‘a very useful. summary is added to’ each chapter, 
which will be serviceable for revision purposgs, The 
adoption of different sizes and kinds of type, whens it is, 
as here, carefully done, is also a very great boon to 
beginners. $ 


The Siide-Rule, A Practical Manual. By Charles N. 
Pickworth, Wh.Sc. (London: Emmott and Co., Ltd., 
1894.) , : 

THE most modern form of slide-rule is of the Mannheim 
or Tavernier-Gravét type, and undoubtedly surpasses its 
predecessors in many ways. - At the present time this 
instrument is in general use on the continent, principally 
in France and Germany, and it is now becoming morg 
popular in England. 

. The.slide-rule. may be 

mechanically effecting’ calculations by logarithmic cgm- 

putation. By ‘its. aid arithmetical, algebraical, and 
trignometrical processes may be performed much 
more quickly and with greater ease. than.’ by the 

‘ordinary methods, while the accuracy of the results 

are quite within the limits of error for all practical 

purposes. There is no doubt that when the instrument 
is better known, and its labour-saving property recog- 
nised, it will be more commonly.seen in the laboratory 
and workshop than it is now: So many manipulations 
can be done with it that, without some guide, its full value 
cannot be appreciated. In the present little manual 
the author brings these all together, and in such a form 
that the reader can, by paying attention to the mechanical 
and mathematical principles, obtain an inteiligent interest 
in the manipulations, and have confidence in ae Pa 


I Fondamenti Matematici per la Critica dei Risultati 
` Sperimentali. Del Prof, P. Pizzetti., (Genova, 1892.) 


AN elaborate memoir, of the nature of a complete treatise 
on the Method of Least Squares, in its application to the 


reduction to order of a long-continued series of experi- 


ments and of their numerical results. 
* It contains a valuable bibliography of writings on the 
subject, arranged alphabetically according to authors’ 
names. . . 
Hitherto the astronomer has made most use of this 
theory; but the artillerist is now finding it important for 
his purposes, in calculating from the number of hits to 
effect a desired amount of destruction the amount of 
ammunition required. G. 


` Teppich-erzseugung im Orient. By various Contributors 
` Pp. 204. (Wien: K. K. Osterr.Handels-Museum, 
` 1895.) 

THIS work consists of a series of monographs on im- 
portant antique tapestries contained in European 
museums and private collections, contributed by Sir 
George Birdwood, Mr. C. Purdon-Clarke, Mr. Vincent J. 
Robinson, Mr. S. J. A. Churchill, Dr. W. Bode, M. 
“Gerspach, and M. O. M. Stoeckel. In addition to the 
history of antique tapestries, the work contains descrip- 
tions of a number of the more important types of modern 


tdpestries of the Levant, Persia, and India. The illustra-- 


tions are numerous and of High quality. 


A Laboratory Manual. By W. R. Orndorff, A.B., Ph.D. 
(Boston: D. C. Heath. London: Isbisier and Co., 
1894.) 

A COURSE of experiments in organic chemistry, system- 

atically arranged as an adjunct to Prof. Ira Remsen’s 

work on the “ Compounds of Carbon.” As Dr. Orndorff 
has had a large experience in the laboratory work to 
which the book refers, the conditions of the experiments 
described can be depended upon, which is the highest re- 
‘commendation that can be given to a manual of this kind. 
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LETTERS TO THE EDITOR. 


The Editor does not hold himself respannible for opinions ex- 
pressed bY his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or-any other part of NATURE, 
No notice is taken of anonymous coyimunications.] 

e e Finger-Prints, 

J, HAVE been quite unable, since I saw Mr. Faulds’ letter iñ 
your issue of October 4, to take the matter of it in hand hitherto ; 
ang I do so now only because I think Mr. Faulds is entitled to 
-raise the question if he pleases. To the best of my knowledge, 
Mr. Faulds’ letter of 1880 was, what he says it’ was, the first 
notice in the public papers, in your columns, of the value of 
fingeg-prints for the purpose of identification. His statement 
that he came upon it independently, in 1879 (? 8878) commands 
{cceptance as a matter of course. At the same time I scarcely 
thtnk, that such short experience as ghat justified his announcing 
that the fieger-furrows were ‘‘ for-ever unchanging.” i 

How Į chanced upon the thing myself in 1858, and followed it 
up afterwards, has been wry kindly state@ on my authority by 
Mr. Galton, at whose djsposal I gladly placed all my materials 
on his request. Tho8e published by him aresonly a part of what 
were available. (See fs “‘Finger-Prints,” page 27, and his 
“< Blurred Finger-Prittts.”) To what i there stated I need now 
only add, at Mr. .Faulds’ reqifest, a copy of: the demi-official 
letter which I addressed in 1879 to the then Inspector-General 
of Jails in Bengel. That the reply I received appeared to me 
altogether discouraginge was simply the result of my very 
depressed state of health at the time. The position into which 
the subject has now been I@fted is therefore wholly due to Mr. 


Galton through; his’ large development of the study, and his 


exquisite and costly methods of demonstrating in print the many 
new and important conclusions he has reacheda 5 

I take the opportunity, in refetemce to a late article on An- 
thropgmetry (in the Nineteenth Century of September 1894, 
p. 365), to deprecate, as being to the best of my knowledge 
wholly unproved, the assertion that the use of finger-marks in 
this way Was ‘‘@réginally invented by the Chinese.” I have 
met no evidence which goes anywiftre near substantiating this. 
As a matter of fact, I exhibited the system fo many passengers 
and officers of the P. and O. steamship Mongolia in the Indian 
Ocean, during her outward yoyage in February 1877; and I 
have the finger-prints of her captain, and of all those persons, 
with their names, It is likely enough that the idea, which 
caught on rapidly among the passengers, may have found a 
settlement in some Chinese post by this route, and have there 
taken a practical form; but whether thgt be so or not, I must 
protest against the vague claim made gn behalf of the Chinese, 
“until satisfactory evidence of antiquity is produced. 

Littlemore, November 7. W. J. HERSCHEL, . 


(True Gory oF OFFICE Cory.) : 


Hooghly, August 15, 1877. 

My Dear, B——.v-I encloseea paper which looks unusual, 
but whic I hope has some®value. It exhibits a method of 
identification of®persons, which, with ordinary care in execution, 
and with judicial care in the Scrutiny, is, I can now say, for all 
practical purposes far more infallible tan photography. It 
consist#in taking a seal-like impression, in common seal ink, of 
the markings on the skin of the two forefingers of the right 
hand (these two being taken Yor convenience omy). 

e Iam able to say that these marks do not (bar accidents) 
change in the curse of ten or fifteen years so much as to affect 
the utility of the test. : 

The process of taking the impression is hardly more difficult 
than that of-making a fair stamp of an office seal. I have been 
trying it in the Jail andein tĦe Registering Office and among 
pensioners here fr some months past. I have purposely taken 
no particular painsgin explaining the process, beyond once 
showing how it is done, and once or twice visiting the office, in- 
specting the signatures, and asking the omla} to be a little 
more carefyl. The articles necessary are such as the daftari? 
can prepare ong mere verbal explanation. 

Every person who now registers a document at Hooghly has 
to sign his ‘‘sign-manual.” None has offered the smallest ob- 
jection, and I believe that the practice, if generally adopted, 
will put an end to all attempts at personation. 


1 Clerks. 2 Man in charge of stationery. 
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The cogency of the evidence is admitted by every one who 
takes the trouble to çompare a few signatures together, and to 
try making a few himself. Ihave taken thousangls now in the 
course of the last twenty years, and (bar smudges and accidents, 
which are rarely bad enough to be fatal) I am prepared to 
answer for the identity of every person whe ‘‘sign-manual ji 
I can now produce if I an confronted with him. f 

` As an instance of the value of the thing, I might sugges that 
if Roger Tichborne had given his ‘‘sign-manual” on entering 
the Army on any register, the whole Orton case would gave 
been knocked on the head in ten minutes by requiring Orton to 
make his sign-manual alongside it for comparison.. — ' e è 

I send this specimen to you because I believe that identifica- 
tion is by no means the unnecessary thing in jails which -one 
might presume it should be. I don’t think J need dilate on 
that point. 


day or night. Call the number up and make him sign. If it fs 
he, it is he ; if not, he is@exposed on the spot. Is No. 1402 
really dead, and is that his corpse or a sham one? The corpse 
has two fingers that_will answer the question at once. Is this 
man brought into jail the real Simen Pure sentenéed by the 
magistrate? The sign-manual on the@ack of, the magis@rate’s 
warrant is them to testify, &c. a erdek : 

For uses in other departments an? ‘transactions, especially 
among illiterate people,*it is ayailable with such ease that I 
v, quite think its general use would be a substantial contribution 
towards public morality. Now that it is pretty well known 
here, I do not believe the man lives who woufd dare to attempt 
personation before the registrar her@. The mzkhtears? all 
know the potency of the eviddhce too well. ' i 

Will you kindly give the matter a tittle patient attention, and 
‘then let me ask whether you would let me try it in other jails? 
- The impressions will, I doubt not, explain themselves to you 
without more wérds. I will say that perhaps in a. small pro- 
portion of the cases that mifit come to question the study of 
the seals by an expert might hẹ advisable, but that iẹ most 
cases any man of judgment giving his attention to it cannot fail 
‘to’ pronounce right, I have never seen any two signatures 
about which I remained in goubt after sufficfefit'car€. 
Kindly keep thę specimens carefully. e 

7 Yours sincerely, 
: m W. HERSCHEL. 

Boltzmann’s Minimum Function. 


+ MR. CULVERWELL, in his letter to NATURE of October 25, 

questions the existence of Boltsmann’s minimum function, and 

‘asks will somebody telLus whgt the H-theorem really proves? 

` As I have made use of the theorem on several occasions, I 

may be permitted to say word in its defence. I will en- 

deavour to answer Mr. Culverwell’s question what the theorem 
* proves for the simple case of equal elastic spheres. If I can do 

that, it will probably not be difficult toyeneralise the result. 

. e 


e 





e 

Let then ¥, or GC in theefignre, flenote the velocity of the 

‘common centre of gravity of two elastic spMeres, each “having 

diameter c. Let R be’ their half relative velocity. If we de- 

` scribe a spherical surface with radius R about centre C, and if 

. Pp bé any diameter of it, the actual velocities of two spheres 
até OP and ‘OA. `e ; e: 


Let the number per unit of volume.of spheres whose velocitiés 
" are represented by lines drawn from Oto points within the element 
` of surface dS at P bedenoted by FZS. Let fdS denote the còr- 
‘responding number for the element gS at Ż. .Then F/dS is the 

number of pairs'whose relative velocity R falls within the cone 


1 Attorneys. He 
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Here is the means of verifying the identity ofgevery : 
man in jail wità the man sestenced by the court, at any moment, , 


| which is necessarily negative if not zero. 





describegl with Solid angle dS about PCZ as axis. Let P’Ca! 
be gany other diameter, and let F’dS’, f’dS’ be the cor- 
responding number of spheres with velocities OP’ and Of", 

If agpafr of spheres collide the relative velocity assumes, as 
the result of collision, a new position only, and what. that 
position shal] be depends on the coordinates of the collision, 
t.e, the point in which a line parallel to the relative velocity 
through the centre of one sphere cuts a circular area of radius 
c, drawn through the centre of the other sphere at right angles 
to that line. Ifthe collision coordinates be: taken at random, 
then the following condition holds, viz. :—For any given direc. 
tion of R before collision, all directions after collision are equally 
probable. Call that condition A. i 

Now assume condition A to. be fulfilled, and consider all 
gollisions which take place between pairs of the V R spheres. 

The number which after the collisions belong to the class 


F/dS will be on the above assumption as Fads 


, But before the collisions it is F/YS. Therefore, as the result 
a ; 


: Ie {{ frre A 

of collisions it is increased by dS a ae F j. That is 
w 

by z5 | f (E7 — F/)dS’, Ff being treated in the integration as 


constant. 
° Therefore 


=F n TER 1 f (Fi = Aas! 
4 
and if : 


H =| [logs - ns, 7 So. 
ER [asf fer -Epot y 
ns | f | f dSd3'(¥'7' — Ff) log (Ef) 7" 
ast Í f Í f aSd5(H/ ~ FY) log F by symmietiy 





i 








_TeR 1 EF ae yer SERR 
=, ffe Ef) log aA ASas, i 


The above is true 
for all values of V and R, and therefore for the whole system. ` 
Thus we have proved that if condition A be satisfied, then 4f 
all directions of the relative velocity for given V are not ‘now 
equally likely, the effect of collisions is to make H diminish. 
The objection that I understand to be made is that if you 
reverse all the velocities after collisions, the system will retrace 
its course with H increasing—which is supposed to be contrary 
to the thing proved. ; 
The objection is wrong because in your reverse motion con- 
dition A is not fulfilled, The proof (is not- wrong but) ceases 
to be applicable by failure of the condition on which it is based. 
Somebody may perhaps say that by this explanation I save the 
mathematics only by sacrificing the importance of the theorem, 
because I must (it will be said) admit that there are, after’ all, 
as many cases in-which H increases as in which it diminishes. 
I think the answer to this would be that any actual material 
system receives disturbances from without, the' effect of which, 
coming at haphazard, is to produce. that very distribution of 
coordinates which is required to make H diminish. So there 
is a general tendéncy for H to diminish, although it may con- 
ceivably increase in particular cases, Just as in matters 
political, change for the better is possible, but the tendency is for 
all change to be from bad to worse. S. H. BURBURY. 
I New Square, Lincoln’s Inn, November 12. 





24 The Kinetic Theory of Gases, 


I CANNOT quite agree in Mr,.Bryan’s remembrance of what 
took place in the discussion of the Thermodynamics Report at 
Oxford. As far as I recollect, Prof. Boltzmann’s reply was 
not in special reference to such a point as the’ specific heats of 
gases, but was in answer to a very vigorous, if somewhat 
general, onslaught of Prof Fitzgerald, who simply stated that 
it appeared evident from the spectra of gases and other con- 
siderations, that the energy could not be equally divided among 
all the degrees of freedom of the coordinates, and said what he 
wanted to know from Prof, Boltzmann was when the theory 








. 
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PHOTOGRAPHS OF A TUMBLING CAT. | The former gives a side view of pussy, and the latter 
ee a Back view. The cat was held by its feet, and was 


a > i a > z 

M MAREY’S recent photographs of a falling cat, | let gqirPthat position. In each of the pairs of figures, 
taken with the view of determining the mechanical | the series of images runs from right to left, and the lower 

conditions which enable the animal to glicht on its feet, | is a continuation of the upper. The expression of offended 





e Fria, 1,—Side view of a falling cat. (The series runs from right to left.) 





Fic. 2.—End view of a failing cat. (The series runs from right to left.) 


have excited considerable interest. Figs. 1 and 2 accom- | dignity shown by the cat at the end of the first series 
panied his paper on the tumbling of cats, presented to | indicates a want of interest in scientific investigation. 3 
the Paris Academy, and are reproduced in La Nature, The rotation of the fore and hind parts of the cat’s 
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became inapplicable, what assumptions became Prvalid®—why, 
if Dr. Watson’s method of generalised coordinates were va@id, 
the ether, the solar system and the universe generallyewere not 
subject to the Maxwell- Boltzmann law, so that the mean Binetic 
energy of every coordinate in the universe should be the same 
and so on; insisting that what he wanted to know “was why the 
theory failed, what assumptions were invalid. 

After the other speakers had concluded, Prof. Boltzmann 
arose to reply, and he took up a perfectly logical position. He 
said that the theory as it left his hands was a mathematical 
theorem, ‘a piece of pure mathematics, end that it was for 
physicists to-say how far it applied to. gases—that the reason of 
any disagreétnent between the theory and the facts was fa 
mystety, as Lord Salisbury had said.” i 

That appears an unassailable positio 
apprehension which, so far as I can see, 
that Boltzmann had admitted not only that his work wasa piece 
of pure mathematics, but that it was. nothing more, a bare 
theorem without the promise that future adaptations would led 
to an even closer accord between the theory andthe facts. 
such an impression as that has got abroad, Mr. Bryan has done 
good service in calling attention to the matter. 

There seem many difficulties about the suggestion (made by 
Dr. Larmor at Oxford, and referred to by Mr. Bryan in his 
letter) that the spectra of gases need not be explained by the 
Boltzmann law, as they arise not from molecular but frome 
ethereal vibrations set up by the molecules. rely if so, the 
molecules cannot be regarded as an independent system, and 
Dr. Watson’s generalised coordinates must include ethereal co- 
ordinates also, and the Maxwell+Boltzmann law must be 
supposed to hold for matter and ether alike, which does not 
seem toget over the difficulty. 

November 10. 








, and the only mise 
mld arise, would be 


Epwop, P., CULVERWELL, 





Homogeneity of Structure the Source of Crystal 
f Symmetry. 

Mr; BarLow’s letter on this subject (p. 58) raises a problem 
of considerable interest; which may be stated in simple words. 

He has inquired in the most general manner possible how 
anything can be uniformly distributed in space so as to con- 
stitute a homogeneous system ; the word homogeneous. may be 
taken to signify that round any one member of the system the 
distribution of the remainder is the same as round any other, 
Ig is not necessary to say that the units of which the system 
consists are figures or solids, but merely that, whatever the unit 
may be, it is homogeneously repeated. 

Now repetition may conceivably take place by sliding the 
unit from one position to another, by rotating it about an axis, 
by reflecting it across a plane, or by a combination of these pro- 
cesses; in other words, by translation, rotation, and inversion. 
If the last process be excluded, we cannot arrive at all the types 
of symmetry presented by crystals ; if it be included, we obtain 
all those types and no others. Therefore the crystal structure 
is one in which this process is operative. Mr. Barlow himself 
does not include inversion as a mode of homogeneity, but 
regards it as an additional property possessed by some 
crystal structures. Earlier writers have specialised the 
problem by taking a particular unit. Bravais and Sohncke, 
for example, to whom the modern treatment of the subject is 
entirely due, have investigated systems of points. Now the re- 
flection of a point is an identical point, so that itis. useless to 
introduce the principle of reflection or inversion as distinct from 
translation in order to derive any oxe point of such a regular 
system from another. The same ‘is true of spheres-and many 
symmetrical figures, and unfortunately molecules: have usually 
in such investigations been treated as points or spheres or 
symmetrical figures. 

Mr. Barlow does not consider that his solution of the 
geometrical problem supplies a theory of crystal structure or 
settles the question whether the seat of the symmetry is in the 
arrangement or in the configuration of the molecules. 

But it appears to me that a step of very great importance has 
been made, for, surely, these investigations prove that the 
symmetry of sucha structure can be entirely explained by the 
„arrangement of the units. I would go farther, and ask whether 
the result does not suggest that the units which determine the . 
symmetry of a crystal are units capable of repetition by the 
processes of translation, rotation, and inversion... If this be so, 
we are not justified in treating them generally as points or as 
symmetrical figures. 
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Many things besides unsymmetrical figures can be conceived 
which are capable of such repetitions ; fag example, a solenoid, 
a vortex motidh, a system of forces in statical equilibrium. 

I would add that Mr. Barlow’s investigation cannot be said 
either to support or to, contradict the theories of Fedorow and. 
Schénflies ; it is, awhe remarks, purely geometrical, and in this 
respegt is identical with their researcheg, and leads to the same 
results. It is true that Fedorow has proposed a theory of 
crystal structure, but this is only an application of the 
georfetrical principles which he had previously established. 

H. A, MIERS. 
*BYitish Museum (Natural History), November 19. 





Gravitation, 

I REGRET thatel cannot agree with Dr, Joly’s suggestion 
(vide ®. 57 sugra) that the curious adhesion which I observed 
between solids immersed in a stretched liquid,"lends itself to 
any explanation of gravitation on the lines that he indicates. 
The phengmenon is, and was acRribed by me as, one of 
adhesion, and not, as Dr, Joly puts ity of attraction, for there 
was no evjdence of any approach of bodjes separated by a 
measurable thickness of li a, and there is, further, no reason 
to suppose that the plen@fienon would occur ginless the medium 
were already modified ig the neighbourhood of the solid sur- 
faces, #.¢. unless a congifion whjdh we may provisionally ascribe 
to gravitation already existed, For “this ‘reason r, Joly’s 
suggestion appears to me to bg an invitation to argue in a 
circle, i 

If there were évidence, which there is not, that the ether 
round celestial bodies was modified to a great distance, the sug- 
gestion would, I think, bg legitimate, but it would then be 
necessary to explain the modification, 


Devonport, N8vember 18. @ A, M. WORTHINGTON. 





The Foucault Pendylym Experiment, 


PROF. GREENHILL gives currency to quite an erroneous idea 
in last week’s NATURE (p: 58). He says “in the Foucault 
experiment of the pendulum which shows the rotation of the 
earth, the stightest gurrent of air will destroy and reverse the 
desired motion ; so that it is advis@ble in showing the experi- 
ment to have an @lastic ball concealed in the#palm of the hand, 
which can send a slight current of air on the Bob of the pendulum, 
and thus accelerate the initial pfecession of the plane. of the 
vibration so as to gratify the efes of the audience and diminish 
their impatience at the slowness of the motion.” If. Prof. 
Greenhill will go to the Western Galleries of the South Ken- 
sington Museum any day, he wall be able to see a Foucault 

endulum fulfilling its purpose wjthout þeing particularly pro- 
tected from draughts, and withouf the accessory puffs to which 
he refers. The pendulum is suspended in a place where people 
are continually passing to and fro, yet its plane of vibration 
always rotates in the same direction as watch-hands, or rather 
the table under the perflulum turns in the opposite direction. 
I have watched the pendulum dozen$ of times without ‘geeing 
it fail. GA. R. 


November t9. , y P , 





° 
An Observasion on Moths. 


AN experiment was tried i1894, on a humber of pupæ of 
Samia f#ometheqand Samia cecropia, which brought out a point 
of which I have seen no mention, . When the moth is almost 
ready to burst through: the Thin shell which egcloses it, this 
outer skin becomes dark-coloured and friable, and the insect can 
often be seen maying within. 

If the enclosing envelope is then removed with a scalpel and 
forceps, the moth struggles out, apparently as lively as when 
legitimately hatched. 

The only hitch in the proce@diggs seems @o be dn the non- 
expansion of the wings, the development of which usually takes 
place atonce. The goth crawls about, like a forlorn penguin, 
for a period varying from one to three days, when the wings 
seem to realise the absurd’ state of affairs, and make a ‘brave 
effort to fulfj their part of the contract. The effort, however, 
is only partially successful, for owing to their dry condition the 
expansion is irregular and incomplete, and the poor moth 
remains a helpless cripple. 

This would seem to demonstrate that the wings do not mature 
as rapidly as the rest of the body, and that until complete 
maturity is reached, no effort towards expansion is. made. 

L. C. Jones. 
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EC ry 
body takes place at different stages. At:first the twjst is 
almost exclusively confined to the fore part, but when this 
amounts to about 180 degrees the rear part of the animal 
turns.. M. Marey is of the opinion that an inspection of 
the figures altogether excludes the idea that the animal 
uses the hands that let it go as a fulcrum by means of 
whichia movement of-rotationis obtained: The: first few 
images in each of the two series show that at.the begin- | 
ning of. the: fall the cat exhibits no tendency. to. turn | 
either, one side or the other. ws . ha 

As to the hypothesis that the resistance of the air 
affords a means of turning, this' also appears to be inad- 
missible'; because, on account of the tumbling motion 
of the animal,. if. this .resistance. had an.appreciabl¢ 
effect, it would produce a rotation in the opposite direc- 


tion to that observed. . 


. Marėy thinks that it is the inertia of its: own mäss, 
that’ the ‘cat usés to right itself. ' The, torsion ‘cofiple ` 
which produces the action’ of the muscles ‘of the'vertebra 
acts at first on the forelegs, which have a very small ' 
motion of‘inertia on account of-the front feet being. fore- 
shortened and pressed against the neck. The hind legs, 
however, being stretched out and almost perpendicular 


to the axis of the body, possesses.a moment of inertia | 


which opposes motion in the opposite direction to that 
which the torsion couple tends to produce. In thé second 
phase of’ thé action; the attitude ‘of: the'feet is reverséd, ’ 
and ‘it is'the inertia’ of the forepart that furnishes a‘ 
fulcrum for the rotation of the rear.’ i ea! 


tee rls 
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-published' in 1891;and is an advance upon it in’ 
the number and class of its illustrations. During the 
interval of publication of the two volumes, much of the 
work announced in the first, one has appeared, in full; , 
and, the. present one. shows that although, perhaps, 
more might. be, made of the, resources of the Wood’s 
Holl’ Laboratory and, its rich surroundings by a better ` 
appreciation ‘on the part of the scientific public, there 
is no falling. off-in-either.the energy-or enthusiasm of its! 
founders and chief supporters. The ten lectures.reported 
in this volume-are chiefly special ones, given by investi- 
gators who undertake to review their’ chosen field ‘of. 
labour, and’ to ‘set forth the results of their ‘own inquiry ` 
—it ‘being an avowed object to bring forward unsettled ' 
problems of ‘the ‘day,'and diéciiss them’ freely. The 
lectures are piiblislied for the first-timie, with the exception ' 
of that which is the most striking-of the series and one 
of the mést remarkable contributions to recent biological | 
literature, viz. Prof. C. O. Whitman’s thesis on “ The 
Inadequacy of, the. Cell-theory of Development,” originally 
read , before the Zoological Congress of the: World’s 
Columbian Exposition, and already reprinted in the 
Journal ‘of Morphology. Prof. Whitman’s work in this 
department dates'from his inaugural dissertation for the 
degree of Doctor ‘of Philosophy in the University of 
Leipzig, dealing ‘with the ‘embryology ‘of ‘Clepsine, in‘ 
which he laid the foundation of his now famous telo- | 
blast theory. : The. researches which this essay. has 
provoked: rank foremost.in, interest. among all those 
recently deyoted.to the study of the"germinal blastemata. 

. No one has more assiduously followed‘up Prof. Whit- 
man’s suggestive lines than Prof. E. `B. Wilson, whose’ 
lecturé on “ The Mosaic Theory’ of ‘Dévelopment ” tanks’ 
first in order in the present volume. His recent work on 
the cell-lineage of WVerezs is second only to that of Whit- 
man in interest and importance. His present treatise’ 


‘+ Biological Lectures delivered at the’ Marine Biological Laboratory of 
Wood's Holl.” Vol. ii, (Boston: Ginn and Co., 1894 ) 
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‘logists will. certainly: not acquiesce to it. 


Si 





is a review of thé embryological work of the last decade 
in its bearigg upon the biogenetic ław, Prof. Whitman 
would seek the secret of organisation in ultimate elements 
of living matter “for which zdosomes seems an appro- 
priate name” Prof. Wilson, that of differentiation 
during development in the interactfon of the embryo-cells. 
There next follows,a lecture. by ‚Dr. E. G. Conklin, on 
“The-Fertilisation of the Ovum,” apropos of the authors 
researches. into the development: of the marine gas- 
sejopod Crepidula plana. vd, As oe ak OG 

. - Lectire iii: is by Prof, Jacques: Loeb, “On some 
Facts .and Principles of Physiological . Morphology.” 
He first. considers the 
phogis:”” or substitution of organs, as illustrated. (under 
he maltreatment: of Axtennularia) bye the develop- 
ment ‘of: new roots and-apices in relation to gravi- 
tation, and’ by root ‘formatien at points of ‘contact 
with. solid bodiés, in’ Margediss and other hydroids, He 
shows that it is possible to obtain.goots,and polyps at 
will over various and ‘interchangeable’ areas, in direct 
response to modife@tonditions of: growth. . There fol- 
lows ‘this a lectur 
in Evolution,” which 
New terms and statemehts of- probabilitic$ it does 
contain, but new facts it ddes not. : Its most interest- 
ing portions are those relating to'-surface tension in 


its. probable bearings on .protoplasmic activity ; but it - 


question ;of “heteromor- , 


by Rrof. Ryder of “Dynamics - 
ig suggestive but, imaginary. . 


appears to us rather more sdhsational than sound, - The , 


comparison of the behaviour jof a contracted smoke-ring 
to an amcebafin motion is suggestive, perhaps in a sense 


| not intended by: the author.. Dr. Watasé follows, with a 


‘dissertation “ On the Nature,of Cell Organisation,” 
|. Lecture vii. is.a very welcome .one, by. Dr. Howard 
Aye 

of the vettebrate.ear. He deals at some length with t 
habits of-the animal, and ad@uces additional evidence 
for the belief in the primitive, as distjifguished from the 
alleged “by parasitism degenerate” nature of the 
cyclostomi which has been so generally accepted. 


; s, on Bdellostoma DBmèbeyi, apropos of its eure 
F . Yi J| work 1 ‘the coi tive hology a hysiolo 
‘HIS -volume is ‘slightly larger: than its predecessor ‘ Ai the satebtsta ean? He deale at comes lence it pY 


‘He-records the fact.that the gills vary in number from ` 
eleven ::to: thirteen: on either, side, in individuals , from : 


‘different. localities:; he reg 
dicative of suppression, and the. numerically highest 
as .the. most: primitive. tyBe, in®ituting comparisons 


ards-this variation as in- - 


with the ‘larval :Amphioxuse “which . appear to us: 


unsound. We welcome his conclusion that the numerical 


variation of the. gills has, nothing to do with the forma- 


tion of the ductérs - cesophago-cutaneus. 


He pro-. 


visionally argues..that Bdellostomai is unique in the. 
fact that geographical diséribution -has ,had little or: 


no. effect 


upon its anatomi@al structure ; and: proposes to. 


recognise buth single gengis and species of this, form, ina. 


manner curiously, mindful of his notorious attempt to 


similagly unite Protopte*s and Lepidosiren, Not: even . 
allowing for? the. possibility , that the hitherto ac-- 


cepted species of Bdellostomas may be distinct in their 


habits as: well as. taxonomically, thif proposal ap-: 


pears to ug ‘premature, and systematic. :ichthyo- 


with most .subsequent, investigators, hè finds himself 


In- common . 


unable to confirm. Beard’s alleged discovery of calcified . 


teeth in.thése creatures.. “Hg regardseBeardés “ bone” as 
“ much. hardeited horn; produced by the methods used in 
preparation.” . Tis. we cannot accept.. The. cells of 
Beard’s : “ calcified; teeth,”: although uncalcified,. are 
mesoblastic, and the structure; described by him as an 


“enamel tap” (whatever it may be) certainly does appear : 


in individua? sections.. He finds that hermaphrodites 
occur even among old individuals; but while examples 


possessed of ripe ova and spermatozoa may be forth-. 


coming, he finds them ‘to be rare, and - concludes 
that preponderance of males is the ordinary con- 


dition. His observations upon the olfactory organ . 


82 









have led him to the beliefin the paired nature of the 
cyclostome nose, buf they are curiously at varjance with 
those of Von Kupffer that have lately led to the opposite 
conclusion. His remarks upon the functions of the 
thread-forming type of cutaneous gland are particularly 
welcome, in correlation with Weymouth Reid’s work 
upon the origin and constitution of the thread substance. 
Concerning the ear, he records the striking result that 
while removal of one labyrinth leads to marked disturb- 
ances in the equilibrative function, on the removal gf 
both ears all trace‘ of such disturbance disappears. 
Morphologists and physiologists will await with interest 
the full edition of this important communigation. ~ 

Lectures viii. and ix. are botanical, and as unequab in 
merit as any two in the whole work. One of them, by 
Prof. Muirhead Macfarlane, on “ Irrito-contractility in 
Plants,” isa record of som® beautiful and striking experi- 
ments, a very charming one being that with a block of 
iée, from which hẹ has drawn the conclusion that 
displacement of the Ovxa/is leaf Ûnder its action is-ghe 
effect of cold’ and not of w&fh* The . author 
reverts to his*earlier obseryation,e,no less beautiful 
and striking, that in osder for induce*the closure of the 
Dionea leaf the application of two successive stimuli 
within proper intervals is nétessary. He deduces two 
leading principles—(1) that plants, like animals, being 
in‘a condition of. protoplasmic contifiuity, are, by virtue 
of it, possessed of a power of general contractility ; and 
(2) that the positions taken up by the Oxalis and other 
leaves under the action of the tropical sun aye due to heat 
and not light effects.’ . The other lecture, by Prof. W. P. 
Wilson, on “ The ‘Influenge of External Conditions on 
Plant Life,” contains little new, and is in part vague 
and unintelligible. i ae eee i 

The volume closes with an illustrated report on “ The 
Marine Biological Stations of Europe,” byeDr. Bashford 
Dean, and an appendix on%‘ The Work ang: the Aims of 
the Marine“ Biological -Laboratory ” at Wood’s Holl, by 
Prof. Whitman, giving a ligt of close upon 100 papers 
produced under its auspices. e 

It cannot have escaped the reader’s notice that the con- 
tents of the book are largely reports upon experimental 
work which bears directly uppn the :recent theories of 
Weismann, so popular in our own land. Contemporane- 
ously with the labours%f, Wftson and Loeb, of which an 
account is given in its pages, the work of Driesch, 
Herbst, and others, which'carries us back through that of 


Vejdovsky, Chun, arid Chabry, to the classical obser- - 


vation ‘of Hzeckel, now twenty-five years old, that 
detached portions of.the fully segmented ovum (of the 


Siphonophoran Cvystaliodesp may. give rise fo young 


animals, have materially moflified our conception of 
certain fundamentals of embryology. Thé observation 
that variation in devglopment, “twinning,” and other kin- 


dred phenomena, may bear a*definite relationshjp to - 
variation in temperature, chemical compbsition, and: 
of: the surrounding medium, is now. 


osmotic pressuge 
well established. The discovery that after the removal 
of either the micromeres or macromeres, the segmenting 


embryonic’ mass may still form a gastrula—that. the . 


differentiation of outer layer cells to form certain larval 
organs may be directly a question of location—and that 
certain blastomeres*if separate at the two-célled stage 


may each give rise to an embryo. one-ha@f size, and if’ 


isolated’ at the.four-celled stage to oae of one-fourth 
size, is very extraordinary; and,’ viewing the situa- 
tion generally, one is prone to ask where .now’ ave 
the said. theories? Concerning them, Prof* Wilson’ 
replies “the fine spun: thread leads us little 
by little. into an unknown region, so remote from the 
terra firma of observed fact that verification .and 
disproof are alike impossible.” The theories of. Weis- 
mann were originally framed with the laudable desire of 
stimulating inquiry. “They do not seek to explain the 
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actual modus operand: of the hereditary process so much 

as to localise the seat of hereditary tendency: and influ- 

ence. The implication that neither proof nor disproofare 

possible, applies, for the matter of that, to even, the 

theory of descent with modification versus that of special - 
creation. ‘The educated mind has, however, upon purely 

logical grounds, chosen between the alternatives in this. 
instance, and it may be safely relied upon to do so in 

the other. , G. B. H. 





NOTES. 


TuE anniversary meeting of the Royal Society will be held 
og Friday, November 30. = 

AT the first monthly meeting of the Royal Statistical Society 
for the present session, held on Tuesday afternoon, a gold Guy 
Medal was presented to Dr. Robert Giffen, C.B., F.R.S., in 
recognition of his“long and exceptional services to statistical 
science. at $ 

M. Louis Ficurer, who died on November 8, was an 
eminent populariser of the results of scientific research. He 
was born at Montpellier in 1819, where’ he took his degree 
of Doctor of M&dicine in 1841, A few years later he 
became Professor of Pharmacy in the Paris École de Pharmacie. 
In 1850 he took his degree as Doctor of Science at Toulouse. 
He published some important memoirs on chemical subjects, ` 
but willbe remembered chiefly for his numerous works on, 
popular science. Since 1856, he issued every year the Ande 
Scientifique, in which he summarised the most interesting and- 
important scientific discoveries of the year. 

THE Manchester correspondent of the Zancet says that the 
sum of £783 105, 3d. hasbeen raised for the fund in memory of 
the late; Prof. Milnes Marshall, ‘and after expenses £760 25, 3d 
will be left. Of this sum £650 have been invested in Man- 
‘chester Corporation ‘Stock to provide for the maintenance of’ 
the Marshall Biological Library given to the Owens College by 
the relatives of Prof,’ Marshall, while £102 85, 6d. have been 
similarly invested to provide a *‘ Marshall Gold Medal” to be « 
annually competed for at the Owens College athletic sports, 

. DR. J. SCHEINER, of the Potsdam Astro-Physical Observa- 
tory, has been appointed Extraordinary Professor in Berlin 
University.. , TAA 2a 
. A SEVERE earthquake occurred on Friday last in Sicily and“ 
Southern Italy. The shocks were felt not only in the city and 
district of Messina, and several other places in Sicily, but also | 
throughout the province of Reggio di Calabria, in Southern 
Italy. The disturbance was also recorded upon the seismic in-_ 
struments at Rome and Ischia. Shocks of more or less, violence 
were felt at Palmi, Seminara, Santa Eufemia, and San Pro- 
copio, in-the province of Reggio di Calabria. The centre of. 
the disturbance in this province appears to have been in the 
west, round the towns of Palmi and Bagnara. San Procopio,‘ 


ea town near Palmi, has been almost entirely destroyed, and it is 


estimated that at least two Hundred ‘persons have perished at~ 
that place alone. Since Friday the district of Reggio di 

‘Calabria has been slightly disturbed, but these tremors have 

not caused any further damage. © , 

THE Drapers’ Company have contributed £20 tothe.funds of 
the Epping Forest Museum, now being formed in Queen’ 
Elizabeth’s Lodge, Chingford, by the Essex Field Club, under- 
the sanction of the Epping Forest Committee of the Corporation 
of London. The’ museum is intended to illustrate the natural 
history, antiquities, and scenery of this beautiful district. - 

- THE Weekly Weather Report of the 17th instant shows that, 
in many districts the rainfall greatly exceeded the mean ; over 
all the southern counties of England the amount was nearly four 
times as much as the average. The largest amounts recorded at 
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individual stations during the week were 6'25 inch& at God- 


- manstone (near Dorchester), 5°51 inches at Scilly, 5°13 énches 


at Killarney, and 4°70 inches at Falmouth, while @&‘60 inches 
fell at Crowborough, Sussex, in six days. The rainfall‘Since the 
beginning of the year has now exceeded the avgrage in all dis- 
tricts, except the Midland Counties and the west coast of Scot- 
land. The excess in the south of England and south of Ireland 
amounts to over five inches. ' 


REPORTS in the medical papers show that the enthusiasm 
roused in France by the results of the anti-toxin treatment of 
diphtheria has by no meansabated. We learn from the British 
Medical Journal that the administrative Society of the Sauye- 
teurs de la Seine have presented M; Roux with the Grand 
Diplôme d’Honneur. The Var General Council has voted an 
equivalent of £40 for the Pasteur Institute, and £80 towards 
creating a similar institute at Marseilles, The Lille Municipal 
Council has declared for the erection of a diphtheria laboratory, 
and has opened a subscription in order to collect the necessary 
funds. The city of Lille has subscribed £1000, The Council 
has undertaken to furnish from 41400 to £1600 for a municipal 
bacteriological laboratory. The Havre municipality has voted 
£200 towards the cost of establishing a labomtory for the pre- 
paration of anti-diphtheric serum. The Paris correspondent of 
the Zancet reports that the Municipal Council of Paris has voted 
a subvention of fifteen thousand francs to the Pasteur Institute 
in aid of the preparation and? distribution of anti-toxin. A 
sum of seven thousand six hundred francs has also been voted 
for the erection of accommodation for immune horses, and an 
allowance of fifteen hundred francs has been made to enable 
the institute to prepare and distribute anti-diphtheric serum 
during the present month and the month of December, In our 
own country, Sir Joseph Lister’s appeal for funds has resulted 
in the sum of £850 being raised. It is estimated that at least 
42000 will be required by the British Institute of Preventive 
Medicine in order to establish an installation for the manufac- 
ture, of a sufficient quantity of the fluid to supply the demand. 


A MARINE laboratory founded and maintained by a religious 
corporation, is probably unique of its kind ; but such is the case 
with the Russian station on the island of Solowetzk, in the 
White Sea, as an interesting article in Die Natur -informs us. 
From the‘early part of the fifteenth century Solowetzk or Holy 
Island‘ has been the seat of an important monastery, but the 
foundation, in 1881, of a marine laboratory in connection with 
it was principally due to the efforts of Prof. R. Wagner, of St. 
Petersburg, and to the friendly offices of the late Archimandrite 
Mileti. ` The laboratory results from the conversion of a herring 
factory already existing there on a favourable site. It is now a 
convenient two-storied building, furnished with tank-room, 
museum, and six work-rooms with large windows, fully provided 
with all necessary utensils and reagents. Perpetual day is 
enjoyed from the middle of May to the middle of July, and 
during that period the energetic naturalist can work continuously 
with his microscope night and day, if he so pleases. .A little 
fleet of sailing-boats is at the disposal of the station, but, owing 
to the uncertainty of the winds, a steam-launch is found to bea 
great desideratum. The attendants are selected from the 
peasants serving longer or shorter periods in the monastery, and 
the laboratory naturally suffers a good deal of inconvenience 
from the frequent changes which ensue. The director for some 
three years past has beea M. Knipowitsch, whose local know- 
ledge has considerably facilitated the researches of visiting 
naturalists. A long deep lagoon on the east of the island 
presents features of unusual interest to the biologist. Owing to 
its physical conformation the lower layers of .water remain 
throughout the year at a constant low temperature, enabling 
such Arctic forms as Yoldia arctica to survive through the 
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summer heat ; while the warming of the tidal surface waters in 
summer favours the development of such forms as Cyprina 
islandica, and markedly hastens the‘development of medusze 
such as Cyanea and Aurelia. Solowetzk may be reached from 
St. Petersburg either wz¢@ Jaroslaw and Archangel, or, more 
directly, vid the fakes, Povjonetz ang Szumski. 

Captain WicGING, who had left the Yenesei in the Stjernen, 
late in the season for England, has been wrecked in Yugor 
Sfrait, but a telegram from Archangel states that all on board 
age well. Particulars have not yet been received, but the fact 
points*to a serious condition of the ice in thé Kara Sea. 

Tue Christmas Lectures to Young People, arranged by the 
Royal Geograpħical Society, will this year be delivered by Dr. 
-H. R. Mill. The course, entitled ‘ Holiday (ceography,” will 
include, four lectures, dealing respectively with maps as holiday 
companions 3 geographical picšu%s, with special reference to 
amateur photography ; a neglected corner—the English lakes ; 
and a geographical holiday on the edge of the Alps. The 
lectres will take place in the map-room of the Royal 
Geographical Soci€ty, and will be profus¢ly iJlustrated by the 
lantern, x . è . 

THE Royal Geographical Society fhitiated the dew technical 
meetings for geographers on Monday afternoon, by the discus- 
sion of a paper son a pre-Columbian discovery of America, by 
Mr. Yule Oldham. ‘Me claim for the discovery of Brazil by a 
Portuguese navigator in 9447 was based on a map of Andrea 
Biancho prepared in 1448, on which an ‘‘ authentic island 1500 
miles west -of Cape Verde” was shown. This evidence was 
supported by various additional arguments,*including the St. 
Brandan’s Island of Martin B&haim’s globe of 1492. A 
very“lively discussion ensuedpin which Mr. E. G. Ravenstein, 
Mr. Payne, Mr. Beazeley, Dr. Schlichter, Mr. Delmar Morgan, 
and others toolepart. The general conclusion of the meeting 
was unfavourabje to the view ofthe early discovery of Brazil, 
but all speakers united in expressing their admiration of the 
manner in which Mr. Oldhamemarshalled the facts and ex- 
pounded his theory. . Me bes 

Dr. ADOLF E. FORSTER, of Vienna, has made a very careful 
study of the temperature variations in the rivers of Central 
Europe, which has just been published in Prof. Penck’s 
Geographische Abhandlungen, He ha? collected a great number 
of isolated sets of observations, in several cases extending over 
many years, which have been made by different observers‘on the 
main rivers and tributgries of the Vistula, Oder, Elbe,. Weser, 
Rhine, Danube, Adige, Po, Rhone,eLoire, Seine, and-Thames. 
These are discussed in order te bring out the amount of diurnal 
range, she *effeco} on the mean résult of different methods: of 
observations (i@cluding the effect of depth), the relation between 
the temperature of water and air in different.classes of rivers, 
the angual march of river-téfaperature, the variability of water- 
temperature ffom the long-period means, the influence of ice, 
and various other factors, sibh as the effect of, dynamical heat- 
ing on account of fall.from higher to lower levels. Dr, Forster 
recognises theenecessity of farther observations of a strictly 
comparable kind in order to obtain sure results, especially with 
regard to the bearing of river-temperature on meteorology ; but 
the results fe has obtgined®are of greateinterest. He shows 
how the relatioe of air- and water-temperature depends on the 
character of the wager-surface considered. In glacier-fed rivers 
the air is colder than the water only for four months in winter and 
early spring ; in summer the maximum temperature of air and 
water cointides with the greatést excess of air-temperature. A 
similar though less marked relation holds good for mountain 
streams which are not fed by glaciers. In lakes and the outlets 
of lakes the air-temperature is higher than that of the water 
only during the four months during which heat is being stored, 
th curves crossing close to the maximum. In rivers flowing 
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“over plains, such as the Oder at Breslau, and'tħe Marne at its 


NATURE 


i 


‘junction with the Seing, fhe. watér-temperature remains through-' 


out the year from‘one to three aegen Centigrade Warmer than, 
‘t'he 
. HERR E. <LECHER, in the Wiener Berichte gives an account, 


} 


of an experiment he hag performed to: test whether when a 


magnet turns about its magnetic axis the dines of force remain’ 
A magnet is divided byan: 


‘at rest or turn with the magnet. 


-equatorial plane into two parts, which can -turn independently. 
Under these circumstances it is possible, by means of suitablee 


contact brushes, to’ obtain from the two extremitiés*of the 


‘thagnet an induced current of such a magnitude ‘as’ cannot’ 
-be explained by the cutting of the. rotating lin& of force by the! 


‘ 


extremely short brushes employed. : These: currents can. be-ex- 


‘plained if we suppose, as did Faraday at one time, that Ey Drs. J. Batty Tuke and D. Noël Paton. 


‘Totaling magnet cuts its ow? ies of Torce which: remain fixed 
zin space. J . i 
Mr: CARL Barus$in the currentenumber of the American 


‘Journal of Science, describes a simples @hrgnograph pend@lum : 


which is likely to be very useful to thosg who have no break- 
circuit chronometer or seconds flack at their disposal.’ It isa 


simple mechanism by which an ofdinary seconds pendulum is: 
both kept in motion and made to record its oscillations on one : 


‘or more chronographs sharply. The heavy métallic bob of the 


pendulum is electrically connected withthe knife-edge, and its ` 
top is surmounted by a soft iron armature, which is attracted ` 
during part of the swing by an electromagnet, and thus kept’ 


in motion. A longer and very much lighter pendulum, con- 
sisting of a flat bob suspended by two wires, is suspended by the 
side of the first, and swings- în the same plane, but with a 
longer petiod. . As the heavy pendulum approaches ff, it 


touches a platinum spring projecting from the other bob, makes | 
current for a moment, and works the chronogfph, fnd at the , 
The | 


same time sends the.current through the electromagnet. 
contact is quite momentary, as the spring causes the wire 
pendulum to. be hurled off Wallistically. On its return it is 
brought to rest, without rebounding, by a stop, against which it 
leans till the seconds pendulum returns. The bob of the light 
pendulum is made up of two Small square parallel plates, 
between which the'wires and the ‘platinum strip are clutched by 
a single central screw. 9A bal of platinum foil is wrapped 
round the heavy bob, in ordesto ensure reliable electric contact. 

The chronographs and the electromagnet are connected in 
parallel., The records show that the tige of contact does not 
reach ovr sec. It is desirable to use’ electromagnets’ of high 
resistance to prevent exhausting the battery. 

_ PART 1. of vol. vii? of Cohn'seBeitrige is takeh wp with a 
long paper, by Dr. W. Rothert, 1900 Heliotroptsm. He finds 
that the heliotropic stigaulus received on one part may be trans- 
mitted to another part of the same Srgan, or even to a djfferent 
organ, and there give rise to heliotropic curvatufe. The trans- 
mission can onlygtake place ina bafipetal direction, and its rate 
is always small; in favourable cases 2 cm..per-hour. Contrary 
to Darwin’s views, he believes that the whole region which 
is capable of heliotropic curvature, is also heliotropically sensi- 
tive, although this sensitiveness is often. unequally distributed 
in the same region. e In all cases@f tbis unequal Gistribution, 
it is a small region at the apex of the agan which is 
distinguished by a greater sensitiveness, whilst the rest ex- 
hibits this sensitiveness often in a far less degree. Further, 
the author investigated the effects of cutting off the apex of the 
cotyledon of seedlings of grasses, and found that thif gives rise 
to two independent phenomena: a diminution‘in the rate of 
growth of the base, and a complete suspension of its heliotropic 
and geotropic sensitiveness. Both these effects are, however, 
only temporary. It was also unexpectedly found that these 
effects are not consequent on every injury done to the cotyledon, 
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- but that Irge cafs‘thade either into the apex, or even two semi- 
sectiens made below the apéx from opposite sides of the organ, 
and only € nim. apart, ‘do not cause the diminution in the rate 
of growth, nor the suspension ‘of heliotropic and geotropic 
-sensitiveness, But that this is only effected by the complete 
section of the cotyledon. i 

Messrs. W. WESLEY AND Son's “Natural History ‘and 
Scientific Book Circular,” No. 122, contains a full classified list 
of important works on botany. 

THE thirteenth monthly part of ‘‘The Royal Natural 
History ” (Frederick Warne and Co.), being the first part of 
the third volume of the. work, has been published. 


THE Royal College of Physicians, Edinburgh, has just issued 
the fifth volume of Reports from their Laboratory, edited by 
The volume presents 
the gesults- of investigations carried out during the past two 
years. = 

THE ninth number. of the handy and -useful Alembic Club 
Reprints (Edinburgh: W. F. Clay) is. devoted to Davy’s 
papers on the property and nature of ‘‘muriatic acid” and 
“ oxymuriatic acid,” -published in the Philosophical Transac- 
tions between 1989 and 1818. Our readers need hardly be 
reminded that though Gay-Lussac and Thenard were inclined 
to believe in the elementary nature of the Jatter, it was Davy 
who established the correctness of this view. . This reprint of 
the eight communications to the Royal Society, on his experi- 
ments to demonstrate the elementary nature of chlorine, will be 
valued by students of historical chemistry. 

WE have received No. 6 of The Scientific Rotl, conducted 
by A. Ramsay, and dealing with the baric condition of the 
atmosphere. This publication is intended to be a summary of 
what is known of this subject from the works of various writers, 
so that anyone may'make himself acquainted. with what has 
been written without obtaining and reading the original books, 
some of which:are now difficult of access.’ The present number 
contains notes taken from Prof. Kamtz: Vorlesungen iber 
Meteorologie, published in 1840, and translated into English by» 
Mr, C. V. Walker. in 1845. Iu addition to retaining the 
original scales, the author reduces all values to what he terms 
the “‘ baric unit, which is taken as equivalent to one million 
pounds weight on the square mile. Thus one inch of mercury 
at 60° F., and`under the ordinary pressure of sea-level, corre- 
sponds to 2000 such baric units, and a millimetre under the 
same conditions to 78°74 baric units. 


PROF. LOTHAR MEYER communicates to the Berichte a a 
warning note concerning the dangerous nature of explosive mix- 
tures of acetylene. 'and oxygen. It'is a well-known fact,. fre- 
quently demonstrated upon chemical lecture-tables, that 
detonating mixtures of hydrogen and oxygen, or of marsh gas, 
ethylene, or carbon monoxide and oxygen, may be ignited in an 
open. glass cylinder without: danger provided the: vessel is not 
narrowed at the neck, which would be likely to cause undue 
pressure. . Prof. Meyer states that he has frequently performed 
the experiment with the above gaseous mixtures, employing 4 
strong straight glass cylinder four centimetres wide and with 
very thick base, without ever having experienced an accident. 
Upon performing the experiment recently, however, with a 
mixture ofacetylene and two and a half to three times its volume 
of oxygen, igniting the gas by approaching the miouth-of the 
cylinder to a flame, the cylinder was blown to innumerable frag- 
ments in his hand, happily and almost miraculously without 
injuring him, although unprotected ‘by a cloth, and the report 
of the explosion: was so loud as to deafen for atime those in the 
neighbourhood." It has long been known that acetylene ex- 
plodes with oxygen in closed vessels with-great violence, fre- 
quently destroying an eudiometer, but this remarkable destruc- 
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tion of an open cylinder is a new evidence® of itsbdisruptive 
force. In the.year 1884 Prof. Meyer, in conjunction witheProf. 
Seubert, showed that the detonating mixture of acetylene and 
oxygen ignites at a lower pressure than all other confbustible 
gases, a ‘pressure equal to thirty-two millimetges of mercury 


being sufficient to enable it to explode, while hydrogen and., 


oxygen require a pressure of, at least one hundred millimetres, 
and carbon monoxide and oxygen over two hundred millimetres. 
This, however, is not sufficient to account for the enormous 
pressure developed in an open cylinder. Moreover, it cannot 
be due to the more rapid rate of propagation of the explosion, 
for M. Berthelot and Prof. Dixon have independently found 


that the rapidity in the case of the acetylene detonating mixture + 


is but slightly greater than in the mixtures of oxygen with ethylerte 
or marsh gas, and much less than in the case of a mixture of 
hydrogen and oxygen. Prof. Meyer suggests that the smaller 
amount of hydrogen contained in acetylene than the other h}dto- 
carbons, resulting in the production of less water vapour and 
relatively more carbon dioxide, together with the fact that the 
theoretical temperature of the combustion calculated from exist- 
ing thermal data, is extremely high in the case of acetylene, may 
afford some explanation of the extraordinary energy developed 
during the explosion of the latter. > 

A PURE white di-sulphide of tin has been obtained by Dr. 
Schmidt in the laboratory of the Berlin University, which is 
further distinguished by the property of being readily soluble in 
ammonium carbonate. It may. easily be prepared as follows: 
Metallic tin is first dissolved in hydrochloric acid, and the 
stannous chloride oxidised by digestion with nitric acid to 
stannic chloride, and the excess of acid largely removed by 
evaporation. After dilution with water the tin is precipitated 
as the ordinary yellow sulphide by sulphuretted hydrogen. The 
washed precipitate is next freed from traces of arsenic by solu- 
tion in concentrated hydrochloric acid and reprecipitating 
the diluted and filtered solution with sulphuretted hydrogen. 
The well-washed yellow precipitate is then digested with a 
large excess of ammonium hydrate for some days at the 
‘ordinary temperature, when the whole of it eventually dissolves 
except small traces of the black sulphides of lead and bismutb. 
Upon diluting the clear ammoniacal solution aid neutralising it 
with dilute sulphuric acid, an almost perfectly white precipitate 
is obtained. This precipitate dissolves at once almost com. 
pletely in ammonium carbonate, and upon again neutralising 
with dilute sulphuric acid the disulphide precipitated is pure 
white. This new form of stannic sulphide is. very voluminous, 
and it apparently owes its absence of colour and greater bulk 
to the fact that stannic sulphide here exists either in a different 
state of molecular aggregation or of hydration, It is signifi- 
cant that upon drying: it becomes: amber-yellow and loses its 
property of: dissolving-‘in ammonium carbonate. 

THE additions to the Zoological Society’s Gardens during the 
past weekiinclude a Lesser White-nosed Monkey (Cercopithecus 
petaurista), à Pel’s Owl (Scotopelia peli), an Angolan Vulture 
(Gypohierax angolensis), a Black Kite (Milvus migrans}, a 


Buzzard (Buteo, sp. inc.) from West Africa, presented by Mr. 


C. B. Mitford ; two ——~ Baboons (Cynocephalus, sp. inc.) from 
East Africa, presented by Mr. Charlès Palmer; a Chilian Sea 
Eagle (Geranoetus melanoleucus) from South America, pre- 
sented by.the Rev. Fred L. Curné; , two Bronze-winged 
Pigeons (Phaps chalcoptera) from Australia, presented by Mrs. 
Amy’. Jones; ten Surinam .Toads (Pipra americana) from 
Surinam, presented by Mr. F. E. Blaauw ; five Threa-streaked 
Euprepes (Zuprepes-trivittatus) from South Africa, presented 
by Mr. J. E. Matcham : a Muscat Gazelle (Gazella, muscalensis) 
from Muscat, an Echnida (Zchnida hystrix) from New. South 


Wales, deposited ; four Lapwings (Vanellus cristatus), British, |, 


purchased. . Sa! g 
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OUR ASTRONOMICAL COLUMN. 


OBSERVATIONS OF THE TRANSIT ỌQẸ MERCURY. —-Several 
French astr®nomers made preparations for observing the recent 
transit of Mercury across the sun, but the weather conditions on 
the other side of the Channel were just as unfavourable as they 
were here. The aurrent Comptes rendus contains a brief note on 
the transit, by M. Trouvelot. This dbserver saw Mercury pro- 
jecfed upon the sun at4h, 12m. The planet was sharply defined; 
and appeared asa circular, intensély black, spot or the luminous 
ba&tkground of the sun: In spite of careful’ observation, M. 
Trouvelot was unable to: detect any trace of a luminous ring 

sch as he observed round the planet during the transit of 
1878, ° The unfavourable conditions of observation, however, 
are sufficient to explain the absence of the phenomenon. .. 

Dr. Janssen also contributes a note on the transit of Mercur 
to Gomptes rendus, He intended to look particularly for the 
‘‘black-drop” observed during the transit of Venus in 1874, but 
gouds prevented the observation, 


EPHEmERIS OF ENcKe’s COMET.—The following positions 
for Encke’s Comet during this year are from an ephemeris given 
by Dr. O. Backlund in,the Astronomis@he Nachrichten, No. 
326g. The comet will, pass perihelion on February 4, 1895. 
In the year 1862, itf perihelion passage occurred on February 6, 


Ephemerit for oh Berlin Mean Time, 


1894. R.Aeapp. Decl. #pp. 
m. 9S. o 4 u 
Nov. 22 22 35 24°79 +9 6 51'0 
n» 28 33 25°02 3 40 53°6 
» 20 ® 31 7°93 8 15 59'1 
» 28 e29 $I 752 9'I 
» 30 27 9'98 7 29 24'0 
Dec. e2 &5 28'118 .. 7 7 43°2 
» 4 23 57°09 647 53 
» 6 22 36°02 % 27 27°9 
» § 21 24°89 6 8 48°5 
e 4, IO 202119 551 36 
» 12 19 25°04 «1 5 34 8'3 
w 14, 18 37°75 5 17 57°7 
9 IOC. 17 55°47 5 2 25°7 
» I. 17 19°It o 447257 
j ARO! Ave 16 46°82 e 4 32 506 
n 22 oe 16 1782 4 18 32'0 
1. 24 15 50°85 4 4190 
» 26 15 24'59 3 49 59'2 
» 28 14 57°30 3 35 18°2 
1» 30 22 14 27°09 +3 19 58:3 


RECENT OBSERVATIONS OF JUPITER.—Prof, E. E. Barnard 
communicates to this month’s MtronoMy aud Astro-Physics an 
account of his recent observations ef the great red spot and other 
markings on Jupiter. The following points with regard to these 
features are of interest to observers: ‘‘ The surface of Jupiter 
is very strongly mark@d, during this opposition, by two broad 
reddish belts, one on each side of the equator, and a broad white 
belt between them at the equator. The great red spot is fairly 
distinct gn outline, though qut? pale—a feeble red. The great 
bay in the sout “equatorial belt north of the red spot is still per- 
sistent and well marked.”e Prof. Barnard has observed a 
number of small black ang white spots in-Jupiter’s northern 
hemisphere, Two of these objects, a black anda white spot, 
can easily be Seen opposite the great red spot on the planet’s 
disc. Prof. Barnard’s measures indicate that the white spot 
will be in conjunction with the dark one aboft the middle of 
January next year, but as the two objects are not exactly on the 
same parallel, they will only graze in passing one another. The 
black spot appears to have about the same rotation period of the 
great red spot. Numerous white spots have been observed in 
Jupiter’s soathern hemjsphgre. A few gusky markings have 
also been seen op the great white equatorial belt. 





oe Q 
THE NEW CYPRESS OF NYASALAND, 
{5 the most easterly corner of the, British Protectorate of Nyasa- 

land, fmmediately south off Lake Shirwa (between 35° and 
"36° E. lat, and®a little north of 16° S. Iat.), lies the large isolated 
mountain-mass of Milanji. From the plains which surround it 
the land rises gradually to a height of about 3000 feet, and 
for% s the lower,spurs of the mountain. Above these outliers 
the mountain is carried up another 3000 feet in abrupt elevations, 
- only broken in places where the larger streams flow down. This , 
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rampart of cliffs borders the upper plateau of Milanji, which is 
elevated about 6000 feeg above the sea-level, and is of consider- 
able extent, though split up into various portions b ravines and 
precipices, In the centre of the plateau peaks rise toa further 
height of 3500 feet, thus giving Milanji a total elevation of 
nearly 10,000 feet above the sea-level, e : 


Mr. Alexander Whyté, the naturalist attached to gthe- 


staff of Mr. H. H. Johnston, C.B., Hx B.M. Commissioner 


and Consul-General, who usually resides at Zomba, made a’ 


botanical excursion to’Milanji in 1892, and obtained a god 
series of the mountain-plants. 
prepared by the officers of the Botanical Department,in the 
British Museum, is given in a recently issued part of the Botanical , 
Transactions of the Linnean Society. 


Among theemany plants new t@ sciance discovefed by Mr. 
Whyte, and described in this m@moir, one is of gpecial interest, 
owing.to.its-importance-from an economic point of view. 

In his exploration of the mountain, Mr. yte was much im- 
pressed with “a large cypress,” which formed the most striking 
feature of the upper plateau. One prostrate trunk, and that by 
no means the largest seen, measured 140 feet in length, with a 
diameter of 54 feet at six feet from the base, and had a clean, 
straight stem of ninety feet. In other cases long straggling 
branches are given off nearer the base, as shown in the accom- 
panying figure, prepared by Mr. Worthington Smith from a 


2Seé “ Routes and Districts in Southern Nyasaland,” by Bertram L, 
Sclater, R.E., Geograph. Journ., November 1893. 
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-wide when open, 
-united below, spreading above, and bearing at their bases on 


An account of this collection,, 





„almost inaccessible plateau. 


. ; 
photogr; and kindly lent to us by the Linnean Society. The 


‘timb@r is of a pale reddish colour, of excellent quality, 'and easily 


worked. ‘Bhe bark on the old trees is of great thickness, consist- 
ing of I&yers which are annually shed and renewed, The foliage 
recalls that of the juniper, while the fruits or cones, which are 
crowded from®four to six together on short lateral shoots, are 
about three-quarters of an inch long, and from that to one inch 
They consist of four thick woody scales, 


the internal surface a number of small winged seeds. 
Examination of the specimens sent home has shown that we 
are here dealing with a new species of Widdringtonia, a small 
genus of conifers aliied to the cypress and juniper. Mr. Whyte’s 
discovery has considerable scientific interest, from the fact that 


only from South Africa, Madagascar and Mauritius, into 
tropical Africa ; and his name has been fittingly associated with 
the plant, which will henceforth be known as Widdringtonia 
whytei. ae A Í 

Its nearest ally, W. juniperoides, is found in the Cederberg 
Mountains, Cape Colony, where, according to a note by 
Parlatore in De Candolle’s Prodromus (vol. xvi. part 2, p. 442), _ 
it once formed large forests, but is now rare. The Milanji 
species is also threatened with extinction ; in this case by the 
bush-fires, the devastating effects of which, Mr. Whyte says, it 
is deplorable to witness, and which reach even the lofty and 
These fires, originating during the 
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dry months of August and September in the “itlaget on the 
lower slopes of the mountain, gradually creep up the precipifous 
cliffs from tuft to tuft of dried herbage till they gain #he grassy 
table-lands, and raging over the plain eat their way alohg the 
edges of the remaining belts of forest ; annually scorching, if not 
burning, the bark and ‘timber of the outside treef, and killing 
outright the young seedlings. In exceptionally dry seasons 
even the damper gorges are invaded, and Mr. Whyte describes 
hundreds of giant trees lying prostrate and piled on each other 
in all stages of destruction. We are glad to learn that Mr. 
Johnston, under whose directions Mr. Whyte’s exploration was 
made, has taken steps to prevent a recurrence of such disasters, 

Widdringtonia whytei promises to be of great economic value 
from the excellent quality of its timber for building purposes 
and furniture. It is easily worked, and is moreover a tree of 
rapid growth, for Mr. Whyte tells us that in a plantation which» 
he has formed’ near the residency at Zomba, three-year-old 
seedlings have already reached a height of ten feet. : 

Seeds of the new conifer, forwarded by Mr. Whyte; reaches 
this country in 1893, and healthy seedlings have been raised 
in the Royal Gardens, Kew ; in the Botanical “Gardens, Edin- 
burgh ; in Messrs, Veitch’s Nurseries; and in the Zoological 
Society’s Gardens ; so that we may hope to see this fine tree 
ultimately established in Europe. 7 

‘The existence of a large cedar-like tree on Milanji was first 
discovered by the Rev, Robert Acland, of the RJantyre Mission, 
who visited the mountain in 1889 for the purpose of founding a 
Mission Station. In Mr; Buchanan’s narrative of his’ journey 
along the southern frontier of Nyasaland (Proc. R, Geogr. Soc. 
1891, p. 271) it will be found alluded to as ‘‘a species of pine- , 
tree ” existing in the ravines on the north-easternslope. Inthe 
latter part of 1891, Dr. W. A. Scott and Mr. Henry Brown 
made the first ascent of Milanji, going up the southern-face, and 
ascertained the existence of large forests of the so-called 
‘ pine” at an altitude of ‘6000 feet above sea-level, A month 
later Mr. Whyte succeeded in ascending to the trees, and, as 
already stated, obtained the first specimens which reached this 
country, and enabled the tree to be classified and described. 

When Fort Lister was founded in 1893, the cedar forests were 
found to come down to a much lower altitude on the north-east 
slopes of Mt. Milariji, and advantage ‘was at once taken- 
of this to procure a supply of the timber. It was cut up on the 
spot, and the planks carried to Zomba, where they have been 
employed for many purposes. When the residency at Zomba was 
rt-roofed with iron this timber was used forthe woodwork, 
There can be, therefore, no question about the ‘value of this 
discovery. / 





SCHIAPARELLI ON MARS. 


THE following extracts from a translation communicated to 
Astronomy and Astro-Physics, by Prof,.W. H. Pickering, 
are of special interest at the present time, for they set forth. 
Schiaparelli’s observations of the planet Mars, and show his, 
Views on various Martian phenomena. The original article was 
contributed by this keen observer to Natura ed Arte. 

THE POLAR Caps. 

Many of the first astronomers who studied Mars with the: 
telescope, noted on the outline of its disc two brilliant white 
spots of rounded form and of variable size. In process of time 
it was observed that whilst the ordinary spots upon Mars were dis- 
placed rapidly in consequence of the planet’s daily rotation, chang- 
ing in a few hours both their position and their perspective, that: 
the two white spots remained sensibly motionless at their posts. 
It was concluded rightly from this, that they must occupy the 
poles of rotation of the planet, or at least must be found very 
near to them. Consequently they were given the name of 
polar caps or spots. And not without reason is it conjectured, 
that these represent upon Mars an immense mass of snow and ice, 
similar to that which to-day prevents navigators from reaching the 
poles of the Earth. We are led to this conclusion not only 
by the analogy of aspect and of place, but also by another im- 
portant observation, : 

As things stand, it is manifest, that if the white polar spots of 
Mars represent snow and ice, they should continue to decrease 
in size with the approach of summer in those places, and in- 
crease during the winter. Now this very fact is observed in the 
most evident manner, In the second half of the year 1892 the 
southern polar cap was in full view ; during that interval, and 
especially in the months of July and August, its rapid diminu- 
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tion from week to week was very evident, even to those 
observing with common telescopes. This snow (for we may 
well call it so), which in the beginning reached as far as 


latitude 70°, and formed a cap of over 2000 kilometres (1200 . 


miles) in diameter, progressively diminished, so that two or 
three months later fittle more of it rergained than an area of 
perhaps 300 kilometres (180 miles), at the most, and still less 
was seen later in the last days of 1892,1 
southern hemisphere of Mars had its summer; the summer 


solstice occurring upon October 13. Correspondingly the mass . 


of snow surrounding the northern pole should have increased ; 
but this fact was not observable, since that pole was situated in 
the hemisphere of Mars which was opposite to that facing the 
Earth, The melting of the northern snow was seen in its turn 
in the,years 1882,°1884, and 1886. 

The southern snow, however, presents this peculiarity, that 
the centre of ‘its, irregularly rounded figure does not coincide 
exactly with the pole, but is situatedgat another point, which’ is. 
nearly alweys the same, and is distant from the pole about 300 
kilometres (180 miles) in the direction of the Mare Erythreeum. 
From. this we conclude that when the wea of the snow is 
reducgd to its smallest extent, that the south pole of Mars is 
uncovered ; and ther@fore, perhaps, the probtem of reaching it 


upon this planet is easiey@than upon‘ the Earth. The southern | 


snow 'is in the mids? of a bage dawk spot, which with its 
branches occupies nearly oné&third of the whole “surface of 
Mars, and is supposed to repres&t its principal ocean, Hence 


the analogy with ọur arctic and antarctic snows may be said to . 


be complete, and especiagly so with the antarctic one, 


The mass of. the northern snovecap of Mars is on the other 
It is located in a ` 


hand centred almost exact#y upon its pole. 
region of yellow. colour, which we are accustomed to consider 
as representing the continenPof the planet. From this arises a 
singular phenomenon which has no analogy «pon the Earth. 


At the nielting of the snows, acoumulated at that pole during . 


the logg night of ten months and more, the liquid mass produced ' 
in that operation is diffused $round the circumference, of the 
snowy region, converting a large zone of surrounding land into 
a temporarf sea, ewd filling all the lower regions. This pro- 
duces a gigantic inundation, which®has led some observers to, 
suppose the existênce of another ocean in thof parts, but which’ 
does not really’exist in that place, at least as a permanent sea. 


We see then (the last opportunity*was in 1884) the white spot.. 
of thé snow surrounded by a dark zone, which follows its peri- i 


meter in its progressive diminution, upon a constantly diminish- 
ing circumference. 
out into dark lines, which occupy all the surrounding region, , 
and seem to be distributory canals, by which the liquid mass. 
may return to its natural positiOn, „This produces in these‘ 
regions very extensive lakes, such as that designated upon the ` 
map by the name of Lacus Ayperboreus; the neighbouring . 
interior sea called Mare Acidalium becomes more black, and 
more conspicuous. An@ it is to be remembered as a very pro- 
bable, thing, that the flowing of this %elted snow is the cause 
which determines principally the hydrographic state of the 
planet, and the variations thag are periodically observed in its 
Somethjng similar would be seen upon the Earth, if 
one of our poles came to be docated suddenly in the centre of, 
Asia or of Africa. As things stand at pmesent, we may find a, 
miniatuy image of these conditions in the flooding that is 
observed in our Streams at the melting of the Alpine snows, 

. Other white spots of a transitory character, and of a less 


regular arrangement, are formed in the southern hemisphere, 


pon the islands near the pole, and also in the opposite hemi- 
sphere, whitish fegions appear at times surrounding the north 
pole, and reaching to 50° and 55° of latitude. They are per- 
haps transitory snows, similar to those which are observed in 
our latitudes.@ But also jn tle torrid zong of Mars are seen 
hite spots mote or Jess persistent. Perhaps 
we may be permitted to account for these by the existence of 
a mountain capable®of supporting extensive ice-fields, The 
existence of such a mountain has been supposed also by some 
recent observers, founded upon other facts, . 


e MARTIAN METEOROLOGY. n 

As has been stated, the polar snows of Mars prove, in an in- 
controvertible manner, that this planet, like the Earth, is sur- 
rounded by an atmosphere capable of transporting vapour from 
one place to another, These snows are in fact precipitations of 


1 A note on the melting of the southern snow-cap this year’ appeared in 
the last number of NATURE (p. 64). i atts 


tal 


In these months the , 


The outer part of this zone branches’ 
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vapour, condensed by the cold, and carried with it successively. - 
How carried with it, if not by atmospheric movement? The 
existence of an atmosphere charged with vapour has been con-. 
firmed also by spectroscopic observations, principally those of; 
Vogel; according to which this atmosphere must be of a com-, 
position differing little from our own, and aboye all very rich in, 
aqueous vapour, This i$ a fact of the highest importance, , 
because from it we can rightly affirm with much probabifity, 
that to water, and to no other liquid is due the seas of Mars and ` 
its polar snows. When this conclusion is assured beyond ll 
doubt, another one may be derived from it, of not less import- 
arice—that the temperature of the Arean climate, notwith-* 
standing the greater distance of that planet from the Sith, is of 
the same order as the temperature of the terrestrial one. 
Because, if it were true, as has been supposed by some 
investigators, that the temperature of Mars was on the avdtage 
very low (from 5®° to 60° below zero !), it would not be possible 
for water vapour to be an important element in the atmosphere 
of that planet, nor could w@ew be an important factor in its 
physical changes; but would give place to carbonic atid, or to 
some other liquid whose freezing point was much lower, 

The elements of tie meteorology of Mars seem then to have 
a close analogy to those of the Earth. e Buh there are not Ack- 
ing, as might.gbe expected, causes of dissimilarity. From 
circumstances of the smallest négment, wature brings forth àn 
infinite vamety in its optrations, Of the greatest influence 
must be the different arrangemept of the seas and the continents 
upon Mars, and upon the Earth. We have already emphasised 
the fact of the extraordinary periodical flood? which at every 
revolution of Mars inundates the nortM@ern polar region at the 
melting of the snow. Let us fow aqd that this inundation is 
spread out to a great ‘distance by means of a network of canals, 
perhaps constituting the principal mechanism (i€ not the only 
one) by which water (and with its organic life) may be diffused 
over the arid surf&ce of the planet. Because on Mars it rains 
very rarely, or perhaps even, if does not rain at all. 

_The atmésphere of Mars is @early perpetually clear® and 
sufficiently transparent to’ permit one to recognise, at any 
moment whatever, the contours of the seas and contipents, and 
more than that, even thë minor configuratfoiis. ot indeed 
that vapours of a certain degree of opacity are’ lacking, but they 
offer very little impediment to the study of the topography of 
the planet. Here and there we see appear from time to time a 
few whitish’ spots, changing their position‘and their form, rarely 
extending over a very wide area. They frequent by preference 
a few regions,.such as the islands of the Mare Australe, and on 
‘the. continents, the- regions designated on the map with the 
names, of Elysium and Tempe. Their brilliancy generally 
diminishes and disappegrs at ghe meridian hour of the place, 
and is-reinforced in the merning and evening, with very marked 
variations. ,It is. possible That they may be layers of cloud, 
. because the upper portions of terrestrial’ clouds, where they are 
- illuminated by the Sun, appear white. Rut various observations 
Téad us to think that we are dealing rather with a thin veil of fog, 
instead of a true nimbus cloud, carrying ‘storms ‘and rain. 
` Indeed it may be merely.a tem@orary condensation of vapour, 
under the form of dew or hoar-f@st. Coin oer, 

Accordingly, as far as we may be permitte® to argue’ from 

the observed facts, the climate‘of Mars must resemble that of a 
clear day upon a high mountain, è By day a very strong solar 
radiation hardly mitigated at all by mist or vapour, by hight a 
copious. radiation from the soil towards celestial space, ‘and 
because of thatea very marked relrigeration. Hence a climate 
of extremes, and great changes of temperature from day toe 
night, and from one season to another. And as on the Earth 
at altitudes of 5000 and 6000 metres (17,000 to 20,000 feet), 
the vapour of the’ atmosphere is condensed only into the solid 
form, producing those whitish masses of suspended crystals, 
which we call cirfiis clouds,, so* in We atmosphere of Mars, 
it would be rarely possible (or, would even Iæ impossible) to 
find collections of cloud capable of prelucing rain of any 
consequence. The variation of the temperature from one 
season -to another would be notably increased by their long 
duration, and thus we can understand the great fgeezing and 
melting of the snow, which is. renewed in'turn gt the poles at 
each complete revolution of the planet around the Sun. © - 


TOPOGRAPHICAL TINTS. 


In its general topography Mars does not.present any analogy 
with the Earth. -A third of its-surface is occupied by the great 
Mare Australe, which is strewn.with many islands, and the. 
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continent? are cht up by gulfs and ramifications of various. 
forme. To thesgeneral water system belongs an entire series 
of small igternal seas, of which the Hadriacum and the Tyr- 
rhenums communicate with it by wide mouths, whilst the 
Cimmerium, the Sirenum, and the Solis Lacus are connected 
with it only bhy means of narrow canals.. We shall notice in 
the first four a parallel arrangement, which certainly is not 
accidental, as also not without ‘reason is the corresponding 
position of the peninsulas of Ausonia, Hesperia, and Atlantis. 
The colour of the seas of Mars is generally brown, mixed with 
grey, but not always of equal intensity in all places, nor is it 
the same in the same place at all times. From an absolute 
black it may descend to a light grey, or to an ash colour. Such 
a diversity of colours may have its origin in various causes, and 
isg not without analogy also upon the Earth, where it is noted 
that the seas of the warm:zone» are usually:much darker than 
those. nearer the pole. The water of the Baltic, for example, 
has a light, muddy colour, that is not observed in the: Mediter- 
ranean., And thus in the seas of Mars we see the colour become 
dafk€r whén the sun approaches their zenith, and summer begins 
to rule in that region. : ee 

. All of'the remainder of,the planet, as far as the north pole, 
is occupied by the. mass of the continents, in which, save in a 
few areas of relatively small extent, an orange colour pre- 
dominates, which sometimes reaches a dark red tint, and in 
others descends to yellow and white. The variety in this 
colouring is in {Mert of ‘meteorological origin, in part it may 
depend on the diverse nature of the soil, but upon its real cause 
it is not as yet possible to frame any very well-grounded hypo- 
thesis. Some have thought to attribute this colouring to the 
atmosphere of Mars, through which the surface of the planet 
might be seen coloured, as any. terrestrial object becomes red, ` 
when seen through red glass. But many facts are opposed to 
this idea; among others, that the polar snows appear always 
of the purest white, although the rays of light derived from them 
traverse twice the atmosphere of Mars under great obliquity. We 
must then conclude that the Arean continents appear red and 
yellow, because they are so in fact. 

Bésides these dark and light regions, which we have described 
as seas and continents, and ‘of the nature of which there is at 
present scarcely left any room for doubt, some others exist, 
truly of small extent, of an amphibious’ nature, which some- 
times appear yellowish like the continents, and are sometimes 
clothed in’ brown (éveii black in certain cases), and assume the 
appearance of seas, whilst in other cases their colour is inter, 
mediate in tint, and leaves us in doubt to which class of regioris 
they-may belong. Thus, all the~islands scattered through the 
Mare Australe and the Mare Erythreum belong to this category, 
so too the long peninsula called Deucalionis Regio-and Pyrrhe 
Regio, and in the vicinity of the Mare Acidalium the regions 
designated by the’ names of Baltia and Nerigos. The most | 
natural idea, and the one to which we should be led by analogy, 
is to suppose these regions to represent huge swamps, in which 
the variation indepth of the water produces the diversity of 
colours, ° > : : 

Not without reason, then, have we hitherto attributed to the 
dark spots of ‘Mars the part of seas, and that of continents to 
the reddish areas which occtpy’ néarly -two-thirds of all the 
planet, and we shall find later other reasons which confirm 
this method of reasoning. The continents form in the northern 
hemisphere a nearly .continuous mass, the only important ex- 
ception being the great lake called the Mare Acidalium, of 
which the extent may vary according to the time, and which 
is connected in some way with the inundations which we have 
said were produced by the melting of the snow surrounding the 
north pole. To the system of the Mare Acidalium undoubtedly 
belong the temporary lake called Lacus Hyperboreus and the 
Lacus Niliacus. This last is ordinarily separated from the Mare 
Acidalium by means of an isthmus or regular dam, of which 
the continuity was only seen to be broken once for a 
short time in 1888. Other smaller dark spots are found 
-here and there in the continental area, which we may designate 
as lakes, but they are certainly not permanent lakes like 
ours, but are variable in appearance and size according to the 
seasons, to the point’ of wholly disappearing under certain 
circumstances. Ismenius Lacus, Lune Lacus, Trivium Cha- 
rontis and Propontis are the most conspicuous and durable 
ones. There are also smaller ones, such.as Lacus Moeris and 
Fons Juventz, which at their maximum’ size do not exceed 100 
to 150 kilometres (60 to go miles) in diameter, and are among 
the most difficult objects upon the planet. 
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THE CANALS OR CHANNELS” è 

All the vast extent of the continents is furrowed gpon every 
side by a network’ of numerous lines or fine stripes of a,more or 
less pronounced dark colour, whose aspect is very variable. 
These traverse the planet for long distances ig regular lines, 
that do not at all resemble the winding courses of our streams, 
Some of the shorter ones do not reach 500 kilometres (300 
miles), others on the other hand extend for many thousands, 
‘occupying a quarter or sometimes even a third of a circum- 
ference of the planet. Some of these are very easy to see, 
especially that one which is near the extreme left-hand limit of 
our map, and is designated by the name of Nilosyrtis. Others 


in turn are extremely difficult, and resemble thé finest thread of 


spider’s web drawn across the disc. They are subject also Jo 
great variations in their breadth, which may reach 200 or evep 
300 kilometres (120 to 180 miles) for the Nilosyrtis, whilst some 
are scarcely 30 kilometres (18 miles) broad, ; ` 

' These lines or stripes are the famous canals ‘of -Mars, of 
which so much has been said. As far ‘as we have been alto 
observe them hitherto, they are certainly. fixed configurations 
upon the planet. The Nilosyrtis has been'seen in that place 
for nearly one hundred years, and some of’ the others for at 
least thirty years. Their length and arrangement are constant, 
or vary only between very narrow limits, Each of them always 
begins and ends between the same regions, But their appear- 
ance and their degree of visibility vary greatby, for all of them, 
from one opposition to another, and even from'one week to 


another, and these variations do not take. place simultaneonsly, 


and according to the same laws for all, but'in most, éases 
happen apparently capriciously, or at least’ according to laws 
not sufficiently simple for us to be able to unravel, Often one 


or more become indistinct, or even wholly~invisible, whilst | 


Others in their vicinity increase to the point of becoming con- 
spicnous even in telescopes of moderate power. 

Every canal? (for now we shall so call them) opens at its ends, 
ither into a sea, or into a lake, or into another canal, or else 
into the intersection of several other canals. None of them 
have yet been seen cut off in the middle of the continent, 


remaining without beginning or without end. “This fact is of 


the highest importance. The canals may intersect among them- 
Selves at all possible angles, but by prefercrice. they converge 


towards the small spots to which we have given the name of 


lakes. ‘ For example, seven are seen to converge in Lacus 
, Phoanicis, eight in Trivium Charontis, six in Lune Lacus, and 
six in Ismenius Lacus, : ; ; 

* The normal appearance of a canal is that of ahearly uniform 
Stripe, black, or at least of a dark colour, similar to that of the 
seas, in which the regularity of its general’ course does not ex- 
clude small variations in its breadth, and small siguosities in its 
tworsides. Often ‘it happens ‘that such a ‘dark line opening out 
dipon the sea is enlarged’ into the form of a trumpet, forming a 
huge bay, similar to the estuaries of certain terrestrial streams. 
The Margaritifer Sinus, the Aonius Sinus, ‘the Auroræ Sinus, 
and the two horns of the Sabzeus Sinus are thus formed, at the 
mouths of one’ or more canals, opening into the Mare Ery- 
thræum or into the Mare Australe. 


Nilosyrtis, so called. This gulf is not less than 1800 kilometres 
{1100 miles) in breadth, and attains nearly the same depth in 
A longitudinal direction. Its surface is little less than that of 
the Bay of Bengal. In this case we see clearly the dark surface 
‘of the sea continued without apparent interruption into that of 
the canal. Inasmuch as the surfaces called seas are truly a 
liquid expanse, we cannot doubt that the canals are a simple 
prolongation of them, crossing the yellow areas or continents, 
Of the remainder, thatthe lines called‘ canals are truly great 
furrows or depressions'in the surface of the planet, destined for 
the passage of the liquid mass, and' constituting for it a true 
hydrographic system, is demonstrated by the phenomena which 
are observed during the melting of the northern’ snows. We 
have already remarked that at the time of melting they appeared 
surrounded by a dark zone, forming a species of temporary sea. 
At that time the canals of the surrounding region become 
blacker and wider, increasing to the point of converting, at a 
certain time, all of the yellow region comprised between ‘the 
edge of the snow and the parallel of 60° north latitude, into 
numerous islands of small extent. Such a state of things does 
not cease, until the snow, reduced to its minimum area, ceases 


1 The correct translation of the Italian word canale, used with reference 
to the streaks on Mars, is channel or strait, and not canal. 
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! The largest example of 
such a gulf is the Syrtis Major, formed by the vast mouth.of ‘the. ; 
‘one another, and traversed “by a yellow line. 


to melt, Then the breadth of-the canals diminishes, the tem- 
porary sea disappears, and the yellow regton again returns fo its 
former area, ‘ The different phases of these vast phenomena are 
renewed at each return of the seasons, and we have been able 
to observe them in all their particulars very easily during the 
oppositions of 1882, 1884, and 1886, when the planet presented 
its morthern pole to terrestrial spectators, The most natural 
and the most simple ®interpretation is that to which we have 
referred, of a great inundation produced by the melting of the 
snows—it is entirely logical, and is sustained by evident analogy. 
ewith terrestrial phenomena, We conclude, therefore, that the 
canalsere such in fact, and not only in name. The network 
formed by these was: probably determined in its origin in the 
geological state of the planet, and has come to be slowly 
elabprated in thè course of centuries. It is not necessary to 
suppose them the work of intelligent beings, and notwithstand- 
ing the almost geometrical appearance of all of their system, 
We are now inclined to believe tem to be produced by the 


| evolutiom.of the planet, just as on the Earth we have the 


English Channel and the Channel of Mozambique. 


THE GEMINATION OF THE CANALS. . 
The most surprisipgeæhenomenon pertaining to the canals of 
Mars is their gemination, which seems to be. produced princi-’ 
| pally in the months which preaede, and in those which follow 
the great northern inundatiog, at abdtit the times'gf the equi- 
noxes. In consequence of a rapid process, which certainly 
lasts at most a few days, or even perhaps only a few hours, andi 
of which it has hot yet been possible to determine the par- 
ticulars with certainty, @ given canal changes its appearance, 
and is found transformed .throufh all its length, into two lines. 
or uniform stripes, more or less parallel to one -another, and 
which run straight and egual with the exact geometrical pre~ 
' cision of the two rails of a railroad. But this exact course is 
the only point of resemblance with the rails, because in dimen- 
sions there is no comparison pbstible,.as it is easy to imagine. 
The¢two lines follow very ngarly the direction of the original’ 
canal, and end in the place where it ended. One of these is 
often supgrposed as exactly as possible upon the former line, 
the oiher being fifiwn anew, but ie this case the original line- 
loses all the. small irregularities and curvatyre that it may have 
originally possessed. But it also happens that both the lines: 
may occupy opposite sides of the former canal, and: be located: 
upon entirely new ground. (he distance between the two lines’ 
differs in different geminations, and varies from 609 kilometres: 
| (360 miles) and more, down to the. smallest limit at which ‘two: 
lines may appear separated in large visual telescopes—less than: 
, an interval of 50 kilometres-(3o miles). . The breadth of the: 
; Stripes themselves may range fram the Ymit of visibility, which 
we may suppose to be 30 kilometres ¢18 miles), up to more than 
_rookilometres (60 miles). The cdlour of the two lines varies’ 
from black to alight red, which can hardly be distinguished: 
| from the general yellpw background.of the continental sur-. 
face. The space between is for, the most part yellow,: 
‘but in many cases appears whitish. The gemination 
is not necessarily econfined enly to the- canals, ‘but tends 
‘to be pfoducedealso in th® lakes. Often one of these is 
| seen transform@d into two short,.broad, dark lines parallel to. 
ne | In these cases 
\ the gemination is naturally short, and do@s not exceed the limits 
| of the Griginal gake. SA : 
' The gemination is not shown by.all at the same time, but- 
i when the season is at hand, it begins to be preduced here and 


ethere, in an isolated, irregular manner, or at least without any - 


leasily recognisable order. In many canals (such as the Nilo- 
‘syrtis for example) the gemination is lacking entirely, or is 
Iscarcely visible. After having lasted for some months, the’ 
[markings fade out gradually and disappear until another season 
equally favourable for their ffrmgtion. Tleus it happens that in 
‘certain other seesons (especially near the southern solstice of 
[the planet) that fewgure seen, or even none at all. In different 
joppositions the “gemination of the same canal may present dif- 
ferent appearances as to width, intensity and arrangement of the 
‘two stripeg also in some cases jhe direction of the lines may 
‘vary, although py the smallest quantity, but still deviating by a 
‘small amount from the canal with which they are directly asso- 
jciated. From this important fact it is immediately understood , 
‘that the gemination cannot be a fixed formation upon the 
‘surface of Mars, and of a geographical character like the canals. 
l -The observation of the geminations is one of the greatest 


‘difficulty, and can only be. made by an “eye well practised in 





-of which the images are doubled by the effect 
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such work, added to a telescope of accurate construction and of 
great power. This explains why it is that it was not seen before 
1882, In the ten years that have transpired since that time, it 
has been seen and described at eight or ten observatories, 
Nevertheless, some still deny that these phenomena are real, 
and tax with illusion (or even imposture) those who declare 
that they have observed if, ° 


EXPLANATIONS OF THE GEMINATION OF CANALS. 


Having regard then to the principle that in the explanation 
of natural phenomena, it is universally agreed to begin with the 


simplest suppositions, the first hypotheses on the nature agd® 


cause of the geminations have for the most part put in*opera- 
tion only the laws of inorganic nature. Thus the gemination 
is supposed to be due either to the effects of light in the atmo- 
sphere of Mars, or to optical illusions produced by vapou% in 
various manner® or to glacial phenomena of a perpetual 
winter, to which it is known all the planets will be con: 
demined, or to double crack# ig its surface, or to single cracks 
smoke 
issuing in long lines and blown laterally by the wind. The 
examination of these®ingenious suppesitions leads us to con- 
clude that none of them seem to cowegpond entirely With 
the observed facts, dither in whole or in part. Some of these 


hypotheses would not have bean proposed had their authors | 
been able te examine the Yeminatipns with their own eyes. 


It is far easier to explain the gemination if we are willing to 


introduce the forces pertaining to organic nature. Here the field | 
- of plausible supposition is immense, being capable of making an. 


infinite number of combinations capable*of satisfying the appear- 
ances even with the smallestand Amplest means. Changes of vege- 


tation over a vast area, and the produétion of animals, also very: 
small, but in enormous multitudes, may well be rendered visible [i 


at such a distance. An observer placed in the moon would be. 
able to see such aff appearance. at the times in which agricultural. 


operations are carried out uyfof one vast plain—the- seed-time- 


and the gathering of the harvest. gIn such a manner also waould’ 
the flowers of the plants of the great steppes of Europe and ‘Asia 


be rendered visible at the distance of Mars—by a yariety of 


colouring. A similar system of operations ®foduced in. that 
planet may thus cerfainly be rendered visible tẹ us. But how 
difficult for the Lunarjans and Areans to be able to imagine the 
true causes of such changes ofgappearance, without having first 
at least some superficial knowledgg of terrestrial nature! So 
also for us, who know so little of the physical state of Mars, 
and nothing of its organic world, the great liberty of possible. 
supposition renders arbitrary all explanations of this sort, and 


constitutes the gravest obstacle tothe acquisition of well-founded- 


notions. All that we mey hopgis that with time the uncertainty 
of the problem will gradually diminish, demonstrating, if not 
what the geminations are, ateast-what they cannot be, We 
may also confide a little in what Galileo called “the courtesy o 
nature,” thanks to which, sometimes froman unexpected source, 
a ray of light will iurainoge an investigation at first believed 
inaccessible to our speculations, and of which we have a 
beautiful example in celestial chemistry. Let us therefore hope 
and study. - s ° bd 
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[N continental caves human skeletons of this period have been 
~ found; of these, perhaps, the best known is the famous 
Neanderthal one, from a cave near Diisseldorf. Upon this 
skeleton alone it would not have been prudent to have ‘based 
the characters of Palzolithic cave men, because the circum- 
stances under which it was found have given rise to some 
doubt as to its beigg of this age, agd it is byesome con- 
sidered fo belong to the nexteperiod which we have to deal 
with. When it is taken in conjunction with others presefting 
similar characters, regarding which there@s no doubt’ as to 
the age to which they belong, the evidence it affords’ is 
considerably strengthened. The find of two skeletons at 


Spey (in Belgium) in 1886, has "been most importarft, both in. 


advancing our knowledge and confirming the characters 
ascribed to this race from various less complete specimens, The 
cranium of the Neanderthal skeleton, though very imperfect, 
is long and proportionately narrow in form, having a cephalic 
index of 72, the glabella, brow ridges, and external orbital pro- 


1 Continued from p. 708 
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cesses are enormously developed, the forehead is remarkably 
flattefted, the occiput is prominent, and the elevation: of the 
whole vauk is extremely low. The skulls of both the Spey 
skeleton’ are also long and narrow, one having a cephalic 
index of 7o, and the other of 74°6 ; the superciliary ridges and 
also the glabefla are very prominent ; the frontal sinuses are 
large, the external orbital processes aré, thick and projecting, 
the ridges on thé frontal, parietal, and,temporal bones for, 
muscular attachments are strongly developed ; the occiput is 
prominent with a well-marked ‘‘torus” at, the junction of the 
curved muscular ridges, which are also large ; the cranial vault, 
is low and flattened from above downwards, and presents.an, 
antero-posterior curve very similar to the outline of the side of 
an ellipse. The malar bones have thick and broad orbital 
precesses, the orbital cavities ‘are deep, and the orbital breadth, 
isibut slightly inferior to the width ; the zygomatic arches are 
large. The Size of thé lower molar teeth increases from before 
backwards, the-first molar being the’smallest, and the wisdom 
| or Jagt molar the largest.. The lower jaw shows no prominence 
of the chin; indeed, it recedes somewhat from the alveolar, 
border downwards, and has a symphesial angle of 111°, It is. 
‘thus a counterpattof the Naulette mandible, which presents 
t similar characters, both as regards the molars and symphesial 
angle. ` The stattire of the Neanderthal skeleton, estimated, 
| from’ the length of the femur, is 1°604' metres (5 ft. 3 in.), and 
; from the humerus é cm. less; that of. the Spey skeleton, (there, 
' being only ‘one’ of these in which the long bones, could be 
i measured), estimated from the femur and tibia, is, 1'504 metres 
i (4 ft. 11% in.), and from the femur alone, 1'540 metres 
(5 ft. of in.). © The stature of the Naulette skeleton, that of a 
: woman, estimated from the ulna, is 1°433 metres (4 ft. 49 in.),, 
| and shows that she also was very short. ue 

The long bones of both upper.and lower limbs of the Neander-, 

f thal skeleton aré characterised by their unusual thickness, and. 
| the great development of the elevations and depressions for the 
| attachment of muscles, the articular ends ofthe femur are 
, also of larger size than‘usual. The femur of the Spey skeleton.is 
: more arched forward than usual, it is, somewhat flattened from 
side to side in section, and the articular ends are of large size, 
: especially the lower, in which there is enormous antero-posterior 
) development of the articular surface of the condyles, The 
tibia is actually and proportionately very short, flattened later. 
i ally, and theréfore: platycnemic. The bones generally are 
: remarkable for their stoutness, and indicate that the muscles . 
Í attached to them were large and’ powerful, especially those of,° 
i the lower limb. In respect to the platycnemism of the tibia, 
, the Spey skeleton corresponds to the Langerie Basse and Made-, 
į laine bones from the‘ Perigofd ‘Caves, and confirms in a very. 
t positive manner the evidetice of their surroundings and relicts, 
i that Paleolithic people were sons(of the chase, as it is connected. 
t with the development ofthe tibialis’ posticus muscle, and not a 
: race character. : ns ion AN 
| < Portions of skulls and skeletons found ii -yårious parts of the 
; continent, associated With Paleolithic implements and animal. 
‘remains of late Pleistocene times, support the peculiar race 
, characters of the specimens just described. The osteological re-. 
; mains of Paleeolithicage now in hand from different parts of the 
continent seem to me to afford sufficient evidence of the exist~ 
‘ence, both in drift and in cave déposits, of a race of men 
‘possessing physical characters quite distinct from those of the 
‘Neolithic period, which we will next consider. The assertions. 
‘which have been made at various times with respect to indi- 
ividual specimens being more or less pathological, will, to my 
mind, not hold good wher We find specimen after specimen 
‘from the same deposits showing similar characters. It'may not 
:be possible, "in some cases, ‘to establish thé fact that the speci- 
‘men cannot have beén deposited at alater period in the stratum. 
tin which it is found, but a careful examination of each speci-. 
men, such, for example; as Prof. Topinard has made of the, 
‘mandible from Naulette, shows anatomical conditions which, 
inot in one respéét but in several, indicate as distinctly as his. 
implements the progress of man’s evolution, and „preclude the 
‘idea of this type being a variety of the Neolithic people. The 
ispecimens of Palzeolithic man seem to me to show identity of 
‘race, whether they have been found in the river-drift or in the: 
:Paleolithic stratum of caves. The idea of Prof. Boyd Dawkins, 
that the implements found in the river-dsifts and later Paleeo- 
ilithic deposits of caves, give evideriGe of there being two Palzo- 
ilithic races, is not supported by the ‘osteological remains yet to 
'hand, From extensive examination of ‘ancient British skeletons, | 
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-I do not consider that there is any evidence of the A istence of 
the direct descendants of Palæolithic man among the ®steo- 
logical remains of Neolithic or subsequent date én Britain. , 


Here he seems tobe as extinct as many of his contemporary |- 


animals of the late Pleistocene period ; this may not be the case 
-with respect to his existence in other parts of Efrope., Whether 
he has still representatives in America, as surmised by Prof. 
Boyd Dawkins and some American anthropologists, is outside 
the scope of the present lecture. 

The next period at which we find remains of man in Britain 
is separated from the previous oné by a space of time measur- 
able only by the changes occurring in the interval. Great Britain 
-and Ireland had once more become islands almost of the same 
‘dimensions as at the present day, with a moister and more-con-: 
tinental. climate—hotter in-summer and colder in wintes—- 
abundant forests extending as far as the extreme north of Scot-: 
fand, and numerous morasses and peat bogs. Not less signi-; 
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PLAN OF 


ROMANO-BRITISH VILLAGE ~* 
7 WOODCUTS COMMON, DORSET. 
shewing 
“TRE DITCHES RE-EXCAVATED, AND THE RAMPARTS RESTORED, 
' together with tho 
POBITIONS OF THE PITS AND OF THE VARIOUB OBJECTS DISCOVERED 
during the excavations conducted between October, 2884, 
and December. 1885. 
By Licut.-Gen, Pitt-Rivers F.R.S, 





Note,— The partion of the Principal Finds 
are marked thus 4 
The partion of Adutt Skeletons 
are marked thugs t 
The portion of Skeletons of Infante 
are marked by the better “Cl 
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From these camps have been obtained spindle whorls and 
bone comps toothed at one end, showing that they were 
acquainted” with the arts of spinning and weaving, bone 
needles, fragments of coarse pottery, made by hand and 
not turned on the wheel, either plain or ornamented with 
simple lines orè dots, bones of the roe, red deer, dog, goat, 
short homed ox, horse, pig, &c., and fish, but no trace of metal 
is found. Ofall their implements the stone axe is perhaps the 
most ‘important. Flints used for implement-making were now 
often quarried from below the soil, with antlers of deer as picks. 
The implements were distributed over districts far removed 
ftom gvhere they were made, probably by barter, Jadite or 
Nephrite implements having been found in Britain, which Mr. 
Rudler has shown may have been obtained from Switzerland, 
Silesia, or Stywia: They possessed canoes formed out of the 
trufiks of trees, in which they probably reaghed this country 
from the continent. 
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ficant was the advance in civilisation man had made since% 
Paleolithic times, as we now find him dwelling in fixed habita-, 
tions, with a knowledge of the arts! and agriculture, with 
domestic animals, and with stone implements of a much’more 
developed character, as he had now learned to smooth them by 
grinding and polishing. í 
-. These Neolithic people, as they are called, lived in camps, 
‘surrounded: by ditches and ramparts, on the tops or sides of 
hills, or in suitable valleys. The camps were intersected with 
numerous drains or ditches,;. which would show that the 
‘climate was moist. Inside the camps they- hollowed out pits, 
:in.or round which they dwelt. Excellent examples of the 
-encampments or villages of the same Neolithic people, but of 
‘a much later date, have: been- discovered and described by 
General Pitt-Rivers in his excavations near Rushmore, from 
“the main outlines of which some idea may be-formed of what 
their earlier dwelling-places’ were probably like (Fig. 16). 
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They buried their dead in -caves, which had been used a 
dwellings, in ¢heir camps, and in chambered and unchambered 
barrows. The most characteristic British barrows of this period 
are of long oval shape, and’ often of large size, but Neolithic 
intermentsgare also found jn circular barrows, The dead were 
buried ina contracte or croached posftion, find with them, 
stone and bon@implements of various kinds, and pottery, which 
would seem to shew that these articles were intended for the 
use of the dead or their spirits. Relics of art in the form .of 
carvings are seldom found, and are very inferior to those of late 
Paleolithic times. . 

Osteological remains of the: Neolithic people are distributed 
all over Britain, from the south.of England to the extreme north 
of Scotland. They are most numerous in the south-west of 
England, especially in Wilts and Gloucestershire, the part of the 
country occupied by the Drobuni, or Silures, at the beginning 
of the historic period. -They have been found in considerable 


‘ 
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numbers in Yorkshire, Derbyshire, and Stafford. Huxley and: 
Wilson have describe | the same race from horned cairns ini 
Caithness, and from other places of Scotland. I h@ve described: 
them from Wiltshire, Yorkshire, Middlesex, and from Orkney.’ 
- There is some doubt of their having been found yet at an: 
early period in Ireland, as Prof. Macalister igforms me that he’ 
has not recognised them 4n Ireland, where there are no long, 
barrows. Sir William Wild, on the other hand, recogrised 
Neolithic skulls from Somersetshire as identical with certain’ 
ancient Irish skulls. Any skulls from Ireland I have se€n,. 
which have shown characters similar to the Neolithic skulls’ 
from England, are of later date, but Huxley describes them frén® 
chambered tombs, peat mosses, and river deposits of Freland.’ 


_ I think we may conclude, as regards Ireland, that although it’ 
. is doubtful whether the Neolithic people weregthere at as early 
_a date as in Britain, they were certainly there later. e 


The character8 of the skeletons are well marked. The skull, 
is large and well formed, the calvaria is long and proportionally 
narrow, having a cephalic iex of about 70, and of oyal shape. 
The superciliary ridges and glabella are moderately or even 
forehead is well formed, narrow, and, 
curves gracefully to the occiput, which is full and rounded. 
The upper marginsof the orbits are thie, and the malar ones 
are never pronginent ; the profile of he face is vertical, and 
there is no tendency to prognaehism’; thg chin is prominent, 


. the sympheeial anglevis from 70° to 80°; the length of the face 
‘from the root of the nose is comparatively short, but as a whole 


the face is ‘oval in form; the jaws are small and fine, the teeth 
are of medjum size, and generally in > good stałe of preservation, 
not much worn down, The last molĝr'is always the smallest 
tooth of that series, The facial gharacters are mild, and 
without exaggerated development in any one direction; the 
same may be Said of the calvaria generally. ‘he age of the 


. persons to whom,they belong averages, according to Thurnam, 


forty-five years, which would sgem to indicate-that the duration 


. of life was rather short at that time. 


The stature of the Neolithic people is short. Fron® Dr, 
Thurnam’s measurements of the femora of twenty-five skeletons, 
it averages 1°674 m. (5ft. 6hin.) by Rollet’s formulag but from 
my own observations of otger specimens Which have passed 
through my hands,el am inclined to consider this as too high an 
average. In their géneral characters the bones are slender, 
often with a well-marked /inew aspera on the femur and platyc- 
nemic tibia, which would show that the Neolithic people.led 
an active life, probably as hunters, Dr, Thurnam has noted 
that sometimes two or more of the cervical-or dorsal vertebrae 
have a tendéncy to anchylosis, bat I cannot say Ihave ever seen 


On the continent of @urop@remains of the Neolithic people 
are found chiefly in caves? gnd show much the same state of 
culture and physical features as just described, for instance the 
well-known Cro-Magnon race; but the sequence of their 
existence there is not so well defined asn Britain, where they 
held apparently undisputed ‘possession of the country for a 
considerable period. Indeed, it is only lately that continental 
anthropologists have admitted their priority to that of people 
presenting the character of the next race we will have to deal 
with, ` 

From the evidencg to hand, St seems probable that the 
Neolithic people occupied the whe of the west of Europe at 
one time ; and I agree with several observers in eonsiderfng that 
they are to be identified with thẹ old Iberian race, of which 
the Basque may®be considered a remnant. There is certainly 
a strong similarity between Basque skulls and’ those of thee 
Neolithic people of Britain. . 

Unlike Paleolithic man the Neolithic people have never be- 
come extinct in Britain, and their descendants exist to the pre- 
sent time. It is true that subsequent invaders drgve them, in 
many instancts, to®particulareparts of the country, as early 
history and the excavations of General Pitt-Rivers and others 
show ; but skeletons from ancient tombs inlicate that they also 
mixed with their conquerors. 

The next people to appear upon the scene, previous to the 
dawn of history, aie those who were in possession of the 
greater part of Britain at tle time of the Reman invasion. 
‘They came into Britain from France and Belgium at a consider- 
ably earlier period, and subjugated or displaced the Neolithic 
race. These are the so-called Celts. Their advent is marked. by 
the introduction of the use of metals into Britain, and they are 
associated with the Bronze age. From the custom they had 


NO. 1308, VOL. 51] 


ry 


of fntenihe theif dead, whom they chiefly cremated, in barrows 
.of agircular shape, they are often‘known as the Round Barrow 
people. . Shey show a marked advance in civilisation beyond 
that of Neolithic times, as they were agriculturists, and lived 
by tilling the soil ; they manufactured weapons and ornaments. 
of bronze, an@ richly decorated pottery ; their flint implements 
also were of better make, as evidenced by their beautiful 
barbed arrow-heads. To this period belong many of the 
curious lake dwellings found all over Great Britain and Ireland, 
Picts houses of Scotland, and bee-hive houses of Ireland. 
Their osteological remains show that the skull was large with 
.strongly-developed superciliary ridges and glabella, the brow 
well formed and broad, the upper occipital region not project- 
ing, the tuberosity being the most prominent. In general form 
.tae brain-case is broader and rounder than in the Neolithic 
-yace, the cephalic index centring- round 81; they were, there- 
fore, a distinctly brachycephalic people. The upper border 
of the orbit is thick, the malar bones are prominent and large. 
The jawbones are large, macrognathous, and likewise the 
te&t®, which are often much ground down ; the profile of the 
upper jaw is somewhat prominent, which gives a progna- 


‚thous look to the skull; the chin is well formed. The face 


“ 


as a whole is of an angular lozenge form. The ridges for 
fouscular attachments, both on the cranium and face, are well 
developed, and the expression is very rugged and savage-like. 
From the skull Thurnam estimated the average age of the per- 
sons interred in he round barrows was fifty-five years, while 
that of the long barrows was ten years less. 

The stature of the Round Barrow race averages 1°747 metres 
(5 feet 9 inches), which is‘more than the mean stature of the 
population of the British Isles at the present day. The limb 
bones are large, with strongly-developed ridges and depressions 
for muscular attachments, . 

This race is everywhere to be found over Great Britain and 
Ireland, and although conquered by the Romans and subsequent 
invaders, forms a very important element of the population of 
the country down to the present day. 

{I have to thank Prof. Boyd Dawkins for his kind permission 
to use woodcuts from his work on ‘‘ Early Man in Britain,” for 
the purpose of illustrating this publication of my lecture, and 
to General Pitt-Rivers for permitting the reproduction of a 
block from his plate in ‘‘ Excavations near Rushmore,” vol. ii. 
The lecture, as delivered at the Royal Institution, was illustrated 
-by ‘numerous lantern slides, which were not suitable for 
reproduction. ] f š 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


OxrorD.—The Statute relating to Research Degrees has been 
promulgated, and has given rise to some dissatisfaction among 
many of those who have hitherto warmly supported the scheme. 
The supervision of those who wish to qualify for a Research 
Degree is to be placed, according to the proposed Statute, in the 
hands of a Delegacy composed of the Vice-Chancellor and 
Proctors and twelve other “members, to be nominated by the 
Vice-Chancellor and Proctors, the Hlebdomadal Council, and 
the Members of Congregation. This amounts to the creation of 
‘a new Delegacy similar in constitution and in powers to the ex- 
isting Delegacy of non-collegiate students, and it is felt that it isa 
most unsuitable mode of supervising’ the work of men none cf 
whom may be less than twenty-one years of age. It was thought 
-that the supervision of the researchers should be vested in the 
Professorial body, and it is much to be hoped that the proposed 
Statute will be thrown out in Congregation, for it is nearly 
certain that no persons qualified for research would submit 
themselves to the supervision of such a heterogeneous body as 
the proposed Delegacy, and the scheme, of which so much is 
expected, would become.a dead letter. 

In a meeting of the Junior Scientific Club, held on Friday, 
November 16, Mr. P. Elford, of St. John’s, exhibited a specimen 
of shale oil, and papers were read by Mr. F. Druce, of Magdalen 
College, on anticyclones and other types of atmospheric 
pressure, and by Mr. W. W. Fisher, of Corpus Christi College, 
on the Oxford water supply. . k 


Mr. P. L. Sclater, F.R.S., has been elected an honorary 


. Fellow of Corpus Christi College. 
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CAMBRIDGE.—Dr. Forsyth, F.R.S., has @been Vappointed 
Chairman of:the Examiners for Part II of the Mathematical 
Tripos. : e 

Mr. E. H. Hankin, Fellow of St. John’s College, and Pro- 
fessor of Bacteriology at Agra, has been appointed to represent 
the University at the Indian Medical Congres to be held at 
Calcutta in December. J 
- The following is the Syndicate appointed to consider a report 
on the question of special encouragement, by new degrees or 
otherwise, for post-graduate study and research in the Umversity : 
The Vice-Chancellor, Dr. Maitland, Dr. D. Macalister, Dr. 
Jebb, Dr. Forsyth, F.R.S.,- Prof. Marshall, Prof. Gwatkin, 
Prof. Foster, F.R.S., Prof. Thomson, F.R.S., Mr. A. W. W. 
Dale, of Trinity Hall, and Mr. W. Bateson, F.R.S., of St. 
John’s College. A 

A Grace authorising the Cavendish Laboratory Syndicate to 
obtain specifications and tenders for the proposed extension of 
the Laboratory, was offered to the Senate on November 22. 
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SCIENTIFIC SERIALS 


American Journal of Science, November.—On variations and 
mutations, by W. B, Scott. The author discusses the problem 
of animal morphology in its various aspects, and the different 
lines along which 4 solution has been sought for. These are 
that of comparative anatomy, embryology, and paleontology, 
to which, since Bateson’s work on the study of variation, a 
fourth has been joined. The author criticises in detail Bate- 
son’s method and its results, and comes to- the conclusion that 
we can no longer assume as'a fundamental and’ self-evident 


truth that'individual variations are the material from which new | 
species are constructed.—Resonance analysis of alternating | © 


currents, by M. J. Pupin. This analysis is performed’ by means 
of a ‘' resonator circuit’ consisting of an inertia coil, a rheostat 
and a condenser in shunt with an electrostatic voltmeter. The 
capacity of the condenser is gradually increased from zero 
upwards. Whenever a capacity has been reached, which with 
the self-induction ‘of the resonator circuit produces resonance 
with one of the harmonics in the main circuit, then the reson- 
ant rise of potential produces a large deflection in the voltmeter. 
In this manner all the harmonics which are present in the 
current of the main circuit can be detected ‘in a few minutes, — 

. On some new methods of obtaining platinochlorides, and on 
the probable existence of a platinum subchloride, by M. Carey 
‘Lea. One of the new methods employs potassium acid 
sulphite, with a solution of which potassium platinic chloride 
is moderately heated. The reduction takes about ten to twelve 
hours, and is known to be complete when. the, solution has 
a pure red colour free from yellow. The second ‘method is 
that with alkaline hypophosphites. If in obtaining potas- 
sium platinochloride with the aid of a hypophosphite in 
excess, the heat is continued after complete ‘conversion to the 
red_ salt, the solution in a few minutes changes from red 
to datk brown. ‘he substance which gives the solution this 
dark brown colour is very deliquescent, and, cannot be crystal- 
lised. It cannot’ be completely separated from the other 
substances in solution, The author is led by its reactions to 
enn that it is a subchloride of platinum, analogous to that of 
silver. : 


Journal ; of Anatomy and Physiology, October. — Dr. 
Gustav Mann, in a paper entitled ‘‘ Histological Changes 
induced in Sympathetic, Motor and Sensory Nerve Cells 
by Functional Activity (preliminary note),” gives an account 
of experiments made by him to test the observations of 
Hodge and F. Vas, Dr. Mann’s observations relate to 
the cervical sympathetic ganglia (which ‘also formed the 
subject of F, Vas’s investigations), the motor area of the 
cerebrum, and to the retina and optic centres of the brain. His 
results in part agree with those of Hodgé, in part with those of 
Vas, but they also in other particulars go beyond both. He 
considers that he has placed beyond doubt, that :. (1) During’ 
rest, several chromatic materials are stored up in the nerve cell, 
and that these materials: are used up by it during the perform- 
ance of its function. (2) Activity is accompanied by an in- 
crease in size of the cells, the nuclei, and the nucleoli of 
sympathetic, ordinary motor and sensory ganglionic cells. (3) 
Fatigue of the nerve cell is accompanied by shrivelling of the 
nucleus, and probably also of the cell, and by the formation of a 
diffuse chromatic material in the nucleus. 
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| ascend with ; 
' tensile stress necessary to their hypothesis is inevitably induced. 


AND ACADEMIES 
LONDON. 4, 


Royal Society, November 15.—*‘ On the Ascent of Sap.” 
By Henry H. Dixon, Assistant to the Professor of Botany, 
Trinity College, Dublin, and Dr. J. Joly, F.R.S. 

Strasburger’s &periments have ‘eliminated the direct action of 
livjng protoplasm from the problem of the ascent of sap, and 
have left only the trdtheal tissue, as an organised structure, and 


SOCIETIES 


| the transpiration-activity of the leaf wherein to seek an explana- 


tion. of the phenomenon. The authors investigate the cap- 


e2pility of the leaf to transpire against excessive atmospheric 


pressuges. In these experiments the leaf was found able to 
bring forward its water meniscuses against the highest pressures 
attained and freely transpire. Whether the draught upon the 
sap established %t the leaf during transpiration be regarded as 
purely capillary or not, these experiments leagl the authors to 
believe that italone is quite inadequate to effect'the elevation by 
direct tension of the sap in tallgtrees. Explanations of the 
lifting o§ the sap from other cduses prove inadequate. 

A reconsideration of the principal experiments of previous 
observers and some new gxperiments of tlee authors lead to the 
view that the ascent is principally in the lumen and not in the 
wall. eae : es 

The explanation of Jæw the fensile stress is tfansmitted in the 
ascending sap withoat rupture of the golumniof liquid is found 
in the stable condition of fhis liquid. The stat@of stability 
arises from two circumstances :*the internal stability of a liquid 
when mechanicglly stretched, whether containing dissolved 
gases or not, and thes additional stability conferred by the 
minutely subdivided structure wf the conducting tissue, which 
renders” the strésséd liquéd stable even in-the presence of free 


as. 3 
~By direct experiments ujfon water containing large quantities 
of dissolved air, the state of internal stabiliey is investigated 
And, further, by sealing up in thevessels, in which the water to be 
put ynder tension is contained, chips of the wood of Taxus 
baccata, the authors ‘find thaf their presence in no case gives 
rise to rupture of the stressed liquid, but that this occurs prefer- 
ably. anywhere œ, and usually on the glass walls. The estab- 
lishment of tensile stress is effecte@ in the usual way, by cooling 
the completely filled vessel. A measurem€nt possessing con- 
siderable accuracy afforded 74 atmospheres as being attained in 
some of the experiments. y í 
The second condition of Stability arises directly from the 
property of the pit-membranes to~oppose the passage of free 
gas, while: they are freely permeable to the motion of a liquid. 
Hence a chance development ef free gas is confined in effect 
to the minute dimensions of. the compartment in which it is 
evolved, and this one lumen alone is gehdered for the time being 
non-conducting. On the other haad, in the water-filled portion 
of the tracheal tissue, the closing membranes, occupying the 
median and least obstructive position, the motion of the stress 
sap is freely allowed. ® The structure of the conducting’ tissue 


‘is, in fact, a configuration conferving stability on a stressed 


liquid; inj the! presence, (from, various causes) ‘of free gas. 
As neigier free gas nore unwetted «dust particles can 
tHe sap, the authors contend that the state of 


The energy relations of the leaf with ite surroundings, on the 


. assumpyion that evaporation at capillary water-surfaces is 


mainly responsfble for the elevation of sap, may be illustrated 
by the well-known power 6f. the wateralleg porous pot to 
draw up mercury in a tube to which it is sealed. The authors 
describe an engine in which the energy entering in the form of 
heat at the c&pillary surfaces may bein part utilised to do 


, mechanical work : a battery of twelve small porous pots, freely 
: exposed to the air, keeping up the continuous rotation of a fly- 
:ı wheel, 
, this too maintajns the wheel if rotation. ‘This’is, in fact, a 
; vegetable engine. 


Replacing the poris pots by agtranspiring branch, 


In short, the transpiration effects going on 
at the leaf are, in s8 far as they are the result of spontaneous 


. evaporation and uninfluenced by other physiological phenomena, 
| of the “sorting demon” class, in which the evaporating surface 
, plays the Hirt of a sink of thermal energy. 


If the tensil@ stress in the sap is.transmitted to the root, the 


| authors suggest that this will establish in-the capillaries of. the 


root-surface meniscuses competent'to condense water rapidly 
from the surrounding soil. They show by experiment the power 


possessed even by a root injured by lifting from the soil, of con- 
, densing water vapour from a damp atmosphere. Such a state 


‘ 
. 
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of things may be illustrated by a system (which the authors 
realised) consisting of two porous pots connected by atube and 
all filled with water; Srfe, the ‘‘ leaf,” exposed to the air gives 
out vapour, the other, the ‘‘root,” buried in damp earth sup- 
plies the demand of the “leaf,” and an upward‘current in the 
connecting tube is established. . o 

“ Further Observation§ on the Organisation of the Fossil 
Plants of the Coal-Measures. Part ii. ThegRoots of Calamit®s.” 
By Dr. W. C. Williamson, F.R.S., and Dr. D. H. Scott, 
F.R.S. e 

The conclusions at which the authors arrive are the follow- 
ing :— ° 

(1) The fossils hitherto described under the nme of 
Astromyelon Williamsonis are the adventitious roots of 
Calamites. e 

(2) Their structure is in all respects that characteristi® of 
roots, as is provéd by the centripetal primary wood, the alter- 
nating strands-of primary wood and phloém, the endogenoug 
mode of branching, and the @bsence of nodes. 

(3) The smallest specimens, with little or no “medulla, 
represent the finest kganches of the same roots, of which the 
large medullate forms are the relativefy main axes. 


Linnean Society, November 1.—Mr° CB, Clarke, ERS. $ 
President, in thé chair.—Mr. Alexandes Whyte was admitted, 


© —Messrs. H, and J. Groves exhibited an undescribed Chara from 
: Westmeath, and made remarks ùpon its peculiar mode of 
- growth.—Mr. J. O. Tepper exh@bited photographs ofa new and 


remarkable fungus from South Australia, Lacgocephalum basi- 
fapiloides, which explained the formatiqn of the peculiar stone- 
like nodules occasionally fou when clearing scrub-land. 
These were found to be due to the agglutinating nature of the 
mycelium of this fungus, the grains being permanently cemented 
by lime and ferruginous oxides.—Tife Rev. G. Flensiow made 
some remarks oma peculiar mode of propagation of Oxalis 
cernua, observed in Malta, saad exhibited some views taken 
during his sojourn here.—Mr. Miller Christy exhibited along 
piece of leaden pipe which had b€en gnawed through its dhtire 
length by rats, in a manner which showed that the object was 
not, as generally supposed, to get access to weter.—Mr. H. M. 
Bernard exhibited some phot®graphs of corals taken with the 
“Kodak” camera. A series of that remarkable Beetle Golinthus 


` giganteus, from West Africa, was shown by Dr. Heath, and 


Mr, E. M. Holmes exhibit8?d some plants from Japan.— 
On behalf of Mr. A. W. Waters} a paper was then read on 
Mediterranean and New Zealand Retipora and on a fenestrate 
bryozoan ; and on behalf of Dr. J, Müller, a paper on certain 
lichens in the Kew Herbarium. e 


Zoological Society November 6.—Sir W. H. Flower, 
K.C.B.,, F.R.S., Presideat, in the chair.—The President read 
a letter addressed to him by the late Emin Pasha, containing a 
diary of ornithological observations made during the last part 
of his journey towards the Congo. Thisgletter and journal had 
been taken from the Arabswn the Upper Congo by the officers 
of the Congo Free State, and forwarded to the President.—A 
communication from „Mr. F. ®. Blaauw,scontaingd some re- 
marks on the colour of the bill in®a living speeimen of Cygnus 
americanus.—A communication wgs read from Mr. R. Trimen, 
containing a reply to gome remarks of Dr. A, G. Butler on his 
paper on the Manica Butterflies @Bllected by Mr. Selous. —A 
communication was read from Dr. R. W. Shufeldt, cont@ning a 
correction to his paper on the affinities of the Steganopodes, 
recently publish@d in the Society’s Proceedings. —Mr. O, Salvin, 
F.R.S., exhibited a pair of the newly described butterfly 
Ornithoptera paradisea, from the Finisterre Mountains, Ger- 
man New Guinea.—Mr. C. Davies Sherborn exhibited a copy 
of, and made remarks on the recently issued reprint of George 
Ord’s ‘“ American Zoology.” —Mọ G. A. Boulenger, F.R.S., 
exhibited a Gecko, "forwarded to hir? by Mr. R. T. Lewis, 
which had been captured in winter (July), full@ active, on the 


snow upon the highest portion of the Igakensberg Range,- 


Natal. It belonged to a genus believed until 1888 to be 
characteristic of the Australian fauna, and differed from its 
nearest ally, Gdura africanag in the smaller aed convex 
granules covering the head and in the rostral skield not enter- 
ing the nostril. Mr. Boulenger proposed for it the name 


dura nivaria.—Mr. Martin Jacoby read descriptions of some | 


new species of the genus dionychis and allied genera of 
Coleoptera.—Mr. W. G. Ridewood read a paper on the hyoid 
arch of Ceratodus. The author instituted a comparison between 
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| the ventrå elemé@nts of, the hyoid arch of Cevatodus and the 
| basi- gnd hypo-hyal cartilages of the Elasmobranchii. The 
| relations of the hyomandibular cartilage were dealt with in 
| detail; and attention was called to the wide range of variation 
' which this vestigial cartilage exhibits. Arguments were also 
| adduced to shgw that there is no connection’ between the re- 
| duction of the hyomandibular in the Dipnoi and its adaptation 
as a secondary suspensorium in*the hyostylic fishes.—Mr, G. 
A. Boulenger, F.R.S., read a third report on additions to the 
Batrachian Collection in the Natural History Museum, con- 
taining a list of the species, new or previously unrepresented, of 
which specimens had been added to the collection since 1890, 
and descriptions of some new species.—A, communication was 
read from Mr. R.J. Lechmere Guppy, containing an account of 
sope Foraminifera from the microzoic deposits of Trinidad.— 
A, communication was read from Sir Walter L. Buller, contain- 
ing remarks on a petrel lately described as new by Captain 
Hutton, under the name of Qstrelata leucophrys. 


Geological Society, November 7.—Dr. Henry Woodward, _ 
F.R.S., President, in the chair.—Sir John Lubbock exhibited . ` 
some interesting specimens from the valley of Lauterbrunnen at 
Murren. The rock forms part of the calcareous strata which 
stretch to the south-west to Leuk, and to the north-east to the 
celebrated gorges of the Aar. It has also a great thickness, 
and is coloured in the geological map of Switzerland as 
Malm, though some Swiss geologists have recently attributed 
it to the Trias. Notwithstanding the careful researches of the 
Swiss geologists nó fossils, however, had yet been found in it. 
During one of the recent excursions of the International 
Geological Congress, Sir John Lubbock found a layer which is 
rich in fossils—amongst others Nummulites Ramondi, Orbitoides 
disparesus and Orbitoides papyraceus. The rock therefore is 
not Malm, but Eocene. The species have been verified by Prof. 
Rupert Jones. Sir John Lubbock showed the spot to Prof. 
Etheridge, who also exhibited some fossils from the same layer. 
The find will necessitate a substantial correction of the 
geological map, and is perhaps the more interesting because 
the specimens were found in a quarry by the roadside in the 
village of Murren, and actually between the two principal 
hotels. —Notes on some recent sections in the Malvern Hills, 
by Prof. A. H, Green, F.R.S. The sections described occur 
on the east side of the Herefordshire Beacon, and for con- 
venience are named the Warren House Rocks. They are 
bedded, and have a general north-and-south strike. The great 
bulk of the rocks are hard, close-grained, and splintery, and, 
are largely altéred, and in many cases thickly veined -with 
calcite. Details of their structure were given ; and the author 
stated that he is inclined to regard them as a group of bedded 
acid lavas and tuffs, crossed by three bands of dolerite. What 
little balance of evidence there is seems to be in favour of the 
intrusive character of the dolerites. No true limestones have 
been found, and the only very calcareous rock seen is regarded 
as a rock belonging to the volcanic group which has been 
largely calcified. A discussion followed, in which Mr. Watts, 
| Dr. Hicks, Mr. Rutley, and Mr. Harker took part.—The 
Denbighshire series of South Denbighshire, by Philip Lake. 
The area to which this paper chiefly referred is the south- 
western quarter of the Llangollen basin of Silurian rocks. 
The beds are there very little disturbed, and the sequence was. 
readily made out. On comparison with other areas it was 
found that the succession is almost identical with that in the 
Long Mountain, in North Denbighshire, and in the Lake 
district. Prof. Hughes,’ Mr. Hopkinson, Dr. Hicks, Mr. 
Marr, and Mr, Watts made a few remarks upon the subject of 
the paper.—-On some points in the geology of the Harlech 
area, by the Rev. J. F. Blake. . : 


Entomological Society, November 7.—Colonel Charles 
Swinhoe, Vice-President, in the chair.—Colonel Swinhoe ex- 
hibited a female of Papilio telearchus, Hewitson, which he had 
received by the last mail from Cherra Punji. He said that this. 
was the only. known specimen of the female of this species, with 
the exception of one in Mr. L. de Nicéville’s collection, which 
he had described in the ourzal of the Bombay Natural History 
Society in 1893. He also exhibited a male of the same species 
for comparison.—-Mr. Ç. G. Barrett exhibited abnormal forms 
of Pararge megera, P. egeria, Melitea athalia, Chrysophanus 
} phileas, Chareas graminis, Lophopteryxcamelina, Plusie gamma, 
Cucullia chamomille, Boarmia repandata, var. conversaria, and 
other species, all collected by Major J. N. Still on Dartmoor, 
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Devon. He also exhibited for Mr. Sydney Webb, of Dover; 
‘along series of most remarkable varieties of Arctia cajg, and 
Arctia villica,—Mr. Gervase F.. Matthew, R.Ny ex ibited 
seven’ beautiful and striking varieties of Arctia villica, bred 
from larvz obtained on the. Essex coast, near Dovercourt, in 
March and April 1893 and 1894.—Herr Jacohy exhibited two 
specimens of Blaps mucronatus, with soft elytra, taken on a 
wall at Hampstead. The Rev. Canon Fowler and Mr. G. C. 
Champion made some remarks on the subject of the elytra of 


immature beetles:—-Mr. H. Goss exhibited a specimen of. 


Periplaneta australasia, received from Mr. C. E. Morris, of 
Preston, near Brighton. 


been introduced into this country, but was now considered a 


names of the localities in which they had been tak&n: 
Cicindela germanica, Eumicrus rufus, Triarthron markei, 
Mezium affine, Homaloplia ruricola, Anomala frischi, var. 
julii, Synaptus filiformis, Lixus paraplecticus, Balaninus 
cerasorum, Asemum striatum, and Zeugophora flavicollis.e—Mr. 
McLachlan exhibited for Mr. G. C. Bignéll two new species 
‘of Ichneumonidz, from Devonshire, viz. Pimple bridgmani, 
‘Bign., a parasite on a spider, Drassus lapidicolens, Walck., and 
Praon 'absinthii, Bign., a parasite on Siphonophora absinthit, 
Linné:—-Mr. C. O. Waterhouse stated that the Acridium re- 
ceived from Captain Montgomery, and exhibited by Mr, Goss 
at the last meeting, was Acridium septemfas@atum, and he ex- 
hibited the species with the wings extended.—Mr. Ridley 
exhibited ‘a species of a scale insect (? Lecanzum) found on a 
nutmeg tree in Malacca, and made some remarks on Formica 
‘smaragdina,, which makes its nest on the trees, joining the 
leaves together by a thin thread of silk at the ends. The first 
step in making the nest ‘is’ for several ants to bend the leaves 
together and hold on with their hind legs, and one of their 
. number after some time runs up with a larva, and irritating 
it with its antennze, makes it produce a thread with which the 
leaves are joined; when one larva is exhausted a second is 
fetched, and the process is repeated.—Mr. Waterhouse read a 
paper entitled ‘‘Some remarks on, the Antenne of Insects,” 
A discussion followed, in which Messrs. Champion, Jacoby, 
McLachlan, and Gahan took part, i 
Mathematical Society, November 8.—Mr. A. B. Kempe, 
E.R.S., President, in the chair. —At this meeting, which was 
the first held since the incorporation of the Society, the by-laws, 
which had been drawn up by the council, were passed unanim- 
“ously. The ballot was then taken, and the gentlemen whose names 
were published in Nature (November 1, No. 1305, p. 19) 
were declared duly elected to form the new council and officers. 
‘The new President (Major MacMahon, F.R.S.) having taken 
the chair, Mr. Kempe read his address, the title of which was 
‘*Mathematics,”” Other communications made were—a general- 
ised'form of the hypergeometric series, and the differential equa- 
tion which is satisfied by the series, F. H. Jackson ; third (and 
concluding), memoir on certain infinite products, Prof, L. J. 
Rogers ; on the kinematics of non-Euclidean space, Prof. W. 
Burnside, F.R.S. ` 7 
_, Royal Microscopical Society, October 17.—The Rev. 
' Edmund Carr in the chair.—Dr. W. H. Dallinger, F.R.S., 
‘“des¢ribed_a new model microscope which had been made by 
Messrs, Watson.—Messrs, Ross exhibited examples of their 
“Eclipse” microséopes.—Mr. R. T, Lewis exhibited some 
parasites which had been found upon {a penguin from Isipingo, 
Durbdn.—Dr. H. Stolterfoth’s paper on the genus Corethron 


was read by Prof, Jeffrey Bell.—Mr. E. B. Green read a papere 


on ‘somé parasitic growths on the root-hairs of plants., Mr. 
A. W. Bennett made some remarks on Mr. Green’s-paper.— 


Prof. Bell called attention to the loss the Society had suffered’ 


“by the death of Dr, G. E. Blenkins, a former secretary.—Mr. 
F. Chapman gave a résumé of part of his paper on the-Fora- 
minifera of the Gault of Folkestone, «The chairman and Prof. 
‘Bell .made a few remarks on Mr, Chapman’s contribution.— 

` Owing to the absence of the author, Mr. Nelson’s paper, on the 

‘ measuring of the refractive indices of various media, was deferred 
to the next meeting on November 21. 


ee - ` CAMBRIDGE. - - : 
Philosophical Society, October 29.—Prof. T. McKenny 

+ Hughes, President, -in the chair.—The officers for the ensuing 
session were elected as follows :—President: Prof. J. J. Thom- 
son, Vice-Presidents: Prof, Sir G, G. Stokes, Prof, Hughes, 
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Mr. McLachlan said the species had‘ 



















| ings fsom which it was constructed. 
British insect—Mr. B. G. Rye‘ exhibited specimens of the, 


following rare or local species of Coleoptera, and gave the | 


Mr. F. Darwin. Treasurer: Mr. Glazebrook. Secretaries: 
Mr. Larmor, Mr. Newall, Mr. Bateson. New Members of 
Council: Pr. Glaisher, Prof. Ewing, Mr., F. H. Neville, Mr. 
E. H. Griffiths, Mr. W. B. Hardy, Mr. H. F. Baker. The 
retiring President, Prof. Hughes, before vacating the chair, 
addressed the Society. The President elect, Prof. Thomson, 
on taking the chair, ‘referred to the less sustained by science in 
the death of Prof. von Helmholtz.—Note on geometrical 
mechanics, by Prof. Sir Robert S. Ball.-On a model of 
tke twenty-seven lines on a cubic surface, by Mr. W. H. 
Blythe. Mr. Blythe exhibited’ a model of the twenty- 
seven straight lines on a cubic surface, together with the draw» 
He stated that the 135 
points of intersection of these lines can, in a special case, be 
determined by a simple geometrical construction without refer- 
eng to any eqfation. Seven points taken at random on the 
edges of a tetrahedron are sufficient to give values to all neces- 
sary constants, and these points acting as pointers by pairs, fix 
the position of eleven other pojnig ; these eighteen points being 
used to@determine others, and so on. This method is also 
applicable to the general case, but.determines fifteen lines only ; 
when however the sixteeath line or one @oint on it is fixed by a 
præess of adjustmentgtpe remaining points can be found in the 
same way.—Exhibition of some photographs showing the marks 
made by stars on phaSgraphig plates exposed” near the focus of 
a visual telescope, Sy Mr. w F. Newall. ee 


Paris. ‘ : i 
Academy əf Sciences,, November 12.—M. Læwy in 
tbe chair. —The President announced the death of M. Duchartre, 
and an account of this botani®’s life and works was delivered 
by M. Bornet.—On the®transit of Mercury, by-M, J. Janssen. 
Owing to unQvourable wgather, only a part of the transit was 


Neal 


` 


observed at Paris.—Researches on the condensation of electro- ` 


lytic gases by porous bodies, particularl® by metals of the 
platinum group ; applications fo*the gas battery ; electric accu- 
mulgtors under pressure, by MM. L. Cailletetand E, Collardeau. 
Platinum and palladium in the spongy condition, and ruthenium, 
iridium, and gold in the finely divided state form poles which. 
condens? elec&elytic gases, and hence produce a gas battery, 
on'subsequent connection of te poles, papable of giving up 
the sfored energy during a short times The storage capacity 
may be vastly increased by subjgcting the poles to great pressure 
during charging. With sppngy platinum and iridium a storage 
capacity may be attained greater than the practical capacity of 
lead accumulators per unit weight. . Silver, tin, nickel, cobalt, 
and carbon do not form accumulators under these conditions 
with capacity increasing with®the pressure.—New details con- 
cerning jthe Nymphzinz of ghe IRgwer Cretaceous system, 
by M. G. de Saporta.—A study, of the causes of saline 
digestion, by M, A. Dastre. °Saline digestion is not due 


to the action of soluble ferments, and is not caused by - 


microbes.—On the ae pds of the, southern polar spot 
of Mars, by M. G. Bigourdan.—The transit of Mercury, 
by M. E. L. Trouvelot. (See our Astronomical Column.)— 
Onan error detected in the ‘theory of numbers” of Legendre, 
by Me Dujargin.—On tie represerftation of left-handed 


algebraical q@urves and on a formula by Halphen, by M. . 


Léon Autonne,-On an® empirical formula, by M. Per- 
vouchine, by M. Ernest €esaro.—Dirtct experimental deter- 
mination of the specific heat of saturated vapour and of the 
heat of internal vaporisation, by M, E, Mathias. The general 
method given permits, by “means of a double series of calori- 
metric experiments with an apparatus charged once for all, of 
the complete, resolution of the problem -of the calorimetric 


„study of a substance, and shows that the specific heat of satu- 
rated vapour is susceptible of direct experimental determina- - 


tion.—Determination of the molecular weight of liquids, by M., 
Ph. A. Gufe. The awthor®giyes methods of determining mole- 
cular weights ef substances from a knowledge of their critical 
coefficients an 

efficients only. e relationships for a number of hydrocarbons 
are given, and the deduction is drawn that these hydrocarbons 
have the same molecular weights in the gaseous State, in the 
critical sfate, and in the liquid: state.—On active amylacetic acid 
and some of its derivatives, by Mdlle. Ida Welt. The rotatory 
powers’ of a number of these derivatives are given. Methyl 
amylacetate has a rotatory power [a]p = + 6°71; for the cor- 
responding ethyl salt [a]o = + 6°66, The products of asym- 
metry calculated for the same compounds bear the ratio 375: 


lecular refractions and from their critical co- . 


= 
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343.—On the campholenes and on the constitution of camphor, 
by M. A. Béhal.—Researches on the oxidation of alcohols by 
Fehling’s solution, by Me Fernand Gaud. Methyl, ethyl, and 
propyl alcohols yield the corresponding ‘aldehydes and salts of 
the corresponding acids when the alcohol is in excess; when 
the reagent is in excess and the heating is prolonged at a higher 
temperature, salts of the corresponding aci@s are obtained, 
but no aldehyde.—Biological observations made on Schistocerca 
peregrina, Olivier, during the invasions of €891, 1892, and 1393 
in Algeria, by M. J Kiinckel d’Herculais.—On the swarming 
‘of Termites, by M. J. Pérez.—On the assimilation of nitratts 


by plants, by M. Demoussy. 


BERLIN. 


Physical Society, October 19.—Prof. du Bois Reymond, 
President, in the chair.—The President referre® to. the loss fhe 
-Society had sustagned by the death of von Helmholtz.—Prof. 
Boernstein demonstrated an experiment of Messrs. Elster and 


Geitel on the influence of p@larisation on the outflow of nega™ 
Drought about by ligt. The 


tive electricity which may .be 


most suitable metals for the. experiment are sodium or potas- 
sium or their alloys. @ liquid alloy qf potassium was charged 
with negative electricity so that the leayes of an electroscgpe 


connected with it were widely divergent, 


A.s soon as the rays 


of an incandesceft lamp were allowed t@fall on the surface of 
the alloy, the room beingepreviogsly darkened, the leaves of 
the electroscOpe approached each dther as due to an outflow of 


electricity, 


When the light wa®. polarised by a Nicol prism it 


now led to a discharge only when the plane of igs vibrations co- 
incided with that of its incidence ; in tke plane at right-angles 
to the above the action of the light was reduced to a minimum. 
~~Prof. Koenig recounted the results @f his researches on the 
significance of visual purple. (Previously communicated to the 


Physiological Society on July 20. See 


Nature, No. 1298, 


p. 492.) A discussion followed, in which the President, Prof. 


von Bezold, Prof. Neesen,“amé Dr. Rubens took part. 


The 


last-named supported Prof, Koenig’s view that the fovea çen- 
tralis is colour-blind for blue, by p@inting out that fine blue fines 
[in the spectrum cannot be seen by absolutely direct vision, but 


only by indirect vision. ee œ 


Physiological Gociety, Sctober 26,—Prof, du Bois Rey- 
mond, President, in the chair.—The President dwelt on the 
recent deaths of their honorary President, von Helmholtz, and 
Prof. Pringsheim, and drew attention to the more important 
botanico-physiological researches of the Jatter.—Dr. Bendix 
«spoke on the influence of.sterilising milk on its digestibility. 
If milk is sterilised by prolonged boiling or the passage of steam 


-through it, a series of changes tae place. 


The sugar is turned 


into caramel, and the sweet taste changes correspondingly, and, 
further, on cooling the fat tends: to form lumps, and thus destroy 


the emulsion. 


Three experiments had been made on children 


between the'ages of one and two years, each experiment con- 


sisting of two series. 


In the first, the children received either 


-fresh milk, or such as had,only been once boiled-up, together 
- with some white bread ; in the second, the same amounts of 
sterilised milk and bread. A cemparison af the nitrogen and 
ilk was 
just as-completely utilised as the ‘unsterilised®@-Dr. Cowles 
spoke on his cardiographic researches carried out on mammals. 


fat in the food and f&ces showed®that the. sterilised 


-In his earlier experi 


ents~he hadefound the frog’s heart to be 


the most suitable object, lying firmly as it does įn a dep®ession 


of the liver. 


Working with this, he had observed that as long 


as the heart is narmally -filled.with’blood the apex remains at 
rest on the surface of: the liver during systole, whereas when 
deprived of blood it is raised at each systole. Among mammals 
~he had not as yet found a heart so suitable for the experiment. 
In the dog, rabbit, and cat, the heart lies on the lung-tissue,. is 
. hence.easily pushed to one side, and is thus readily displaced by 
any levers or*other @pparatus eprfughe to bear pon it. 
monkeys, also, there is a fold of the lungs lying between the 
- diaphragm and the heart, so that up to the present he had not 
- been able to obtain any reliable cardiographic tracings by 


: placing levers on the outside of the mammalian heart. 
e 


e 
GOTTINGEN, ë 


In 


4 


Royal Society of Sciences.—The Nachrichten (Jane- 
July 1894).contains the following papers of scientific interest : 
June 9.—O. Wallach: On the relations of the carvon-series 


` (CypHysO) and the properties of the oximes-of cyclic ketones 
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(IID.). J: Permgs 
equal parts. -A.- 
Souti&rn Hanover. E 

June 23.%-P. Drude: Studies, on the electric resonator. 


Lahlkirper. 


tribution to the subject of atypical epithelial proliferation 
the origin of pathological glandular growths, 


, | NovEMBER 22, 1894 


+ On the division of the circle into 65,537 
on Koenen: On the geological survey of 


July 7.—David Hilbert: Outlines of a theory of Galois’ 
K. Schering and C, Zeissig : New photographie 
method of registering the time and the position of the magnets 
in magnetometers and galvanometers.. Ludwig Aschoff: Con- 


and 
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LOCOMOTIVE CONSTRUCTION. 


The Construction of the Modern Locomotive. 
_ Hughes. Pp. 260. (London: 
1894.) 
F all the many branches of engineering, that of 
locomotive engineering has been generally over. 
looked by the writers of text-books, and until quitg 
recently the only works on this important subject were. 
the classical works of Z. Colburn and D. K. Clerk, 
‘“ Locomotive Engineering and the Mechanism of Rail- 
ways,” and “ Railway Machinery.” These works "afe 
more than twenty years old, and do not now represent 
modern practice, although the rules and formule given 
are largely made use of to this day, besides which the 
experimental data obtained by D. K. Clerk on the old 
Edinburgh and Glasgow Railway, some time before the 
year 1855, may still be regarded as of great value. 
Locomotive engineers in this country owe more to the 
late Mr. William Stroudley than they careto admit. To 
Mri Stroudley is due the thoughtful and careful designing 


By George 
E. and F. N. Spon, 


of every part of the locomotive, from the valve motion ` 


to the damper on the ash-pan, and, thanks to his example, 
locomotive design has become as near a science as it is 
possible to be, always bearing in mind that abstract cal- 
culations are nearly useless for this purpose. A very 
important point in the design of a locomotive is that of 
facility of repairs in the running-shed. It is possible 
to point to more than one type of British engine where 
the draughtsman appears to have had entirely his own 
way in the design, and consequently an ordinary repair, 
such as changing a spring, entails the’ partial stripping 
of the engine in order to lift it’ high enough to 
effect this; whereas it should be possible to do it 
with a couple of jacks, just to ease the weight off the 
spring, take the pins out, and then replace the spring. 
Another similar case may be quoted. Some heavy main 
line passenger tank engines have recently been con- 
structed ; and should a copper stay leak badly on the 
side of the fire-box, the side tanks cannot be removed to 
get at the leak without cutting out rivets and removing 
the angle-iron supporting the side platform ; whereas had 
the draughtsman been an engineer, he would have fore- 
seen such an emergency, and provided for it. These 
examples are sufficient to show that when designing an 
engine, the position of every pin and bolt should be care- 
fully considered, so that their removal, if necessary, will 
be an easy matter in the running-shed. 

The volume before us, unfortunately, does not deal with 
design, but treats only with the manufacture of a locomo- 
tive in the works of the Lancashire and Yorkshire Rail- 

-way Company at Horwich. As these works are compara- 
tively new, it is only fair to expect to find the practice 
thoroughly up to date, and as the author is an assistant 

` in the chief mechanical engineers’ department, the in- 
formation given may be considered to be authentic. The 
title chosen for the book is a little misleading, because 
only one type of engine is discussed ; moreover, this engine 
is fitted with the Joy valve gear, a type of motion cer- 
tainly not generally adopted by locomotive engineers. 
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Theworkj is divided into six sections and these areagaim 
subdivided when necessary. Each section describes the 
actual progress of the work done in that section. Taken 
as a whole, this book is unique; it is the only one we 
knoy of that appeals to the locomotime engineer in 
the language and plfraseology of the works, and without. 
theecant usually found in text-books of to-day dealing 
with mechanical subjects. The book being of a thoroughly 
practical nature, it may be as well to follow its contents. 
in order. 

‘Section i. deals with the boiler, the materials used in 
its construction, and the methods of manufgcure. Steelis 
The material used for the shell in most cases. The author- 
observes that if a plate is buekfed, this buckling is got 
out of the plate by planishing, or by a multiple roller 
straightening machines The former method cannot 
be r@commended for @piler-plates, but for tank side, cab, 
or splasher-plates it is the common practiog. The ques- 
tion of locomotive boiler daifling į is thoroughly well gone 
into, but the methods described are not those of most 
recent practice, which may be concisely stated to be—. 
the edges of all plates must be machined, rivet and other 
holes to be bored after rollingthe plates to shape, and drill- 
ing all holes out of the Solid. Many complicated multiple 
drilling machtnes have been constructed to meet these 
requirements, but it is questionable whether such com-. 
plicated tools are necessary? @specially when the self- 
pitch®ng attachment is uses, because the holes in each 
seam must be set out in order to find the position of’ 
the hole$ foreehe “holding together” bolts, which, 
are usually plaged 12 to 14 inches pitch, and which are. 
usually drilled through a template in bunches before the. 
plates are rolled. Further on the author describes a plate- 
bending machine capable of rolling a plate to the very 
edge. As such a machine is certainly very badly wanted 
it may be here questioned, whether the one described ` 
is really capable of doing thi Thaold method of setting- 
the last 4 or 5 inches with a .“eformer” has long been 
condemned, but with vertical rolls the ends of the plates. 
may be rolled to the true radius by means of a curved 
packing piece which*holds the plate up to the movable 
roll, resting against the smaller live rolls behind. 

We age told that the insjf and outside butt strips are. 
sheared to sige, and not machined on edge; unless they 
are afterwards annealed? this practice cannot be com- 
mended. One cannot håp being astonished at the free. 
use of cast-sttel in the boilers. This is very much up to 
date ; but what gain theretan be in using æ cast-steel tee- 

ebar in place of a rolled one for the longitudinal and sling 
stay attachments, cannot be seen. The crown of the fire- 
box is stayed with cast-steel girder-stays or roof-bars,, 
and ferrules are used to preserve the proper distances. 
Surely these ferrules fhight be replace€i by bdsses cast on 
the stay-bar, iftto which the bolts would be screwed, thus. 
strengthening thébar, and being less complicated. The 
foundation rings are also of cast-steel; these castings - 
evidently*require much setting and “ paening.” Surely 
they are mathined inside and out, as required by good 
practice? 

The paragraphs dealing with flanging plates and the. 
tools used, leave nothing to be desired ; they are concise 
and to the point. Reasons might have been given for 
the adoption of the “Webb” fire-hole; it seems ta 
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-entail very severe treatment of the plates for no obvious 
purpose. There are many ways of placin, the copper 
stays«in position, and the author evidently cuts off the 
-ends after screwing them home. Here he is behind the 
times: ‘modern practice” requires them to be cut to 
Jength in the lathe, afterwards being screwed home, by a 
sort of stud-driver. This does away with any chance of 
injuring the threads by cutting them in positio by 
-eccentric portable shears, or the more barbaric hammer 
and chisel. -s 

The quadruple tapping machine (illustrated) no doubt 
-does its work very well, but it must be moved from boiler 
to boiler, and this entails much labour and loss of tifae ; a 


far simpler toolis generally used, namely, a lightradial jib . 


carrying a movable carrgage, over which the ropes ruf to 
-the tool-holders, all the compensating gear befng on the 
wall. Taken as g whole, Section i. is extremely well 
written, and covers a largé field qf detail ; it congludes 
with the testing*of the completed | boiler, The hydraulic 
test of 200 pounds per sqagre inch is much below the 
-usual test-pressure in “water, viz. one and a half times the 
-working pressure, for new Boilers. 

Section ii, occupying ‘eighty-seven pages, is divided 
into three parts. The {rst part deals with the iron 
foundry, the second on the use of steel castings, and 
‘the third describes the ‘brasg foundry. It is evident, 
after careful perusual, that much attention has been given’ 
vto this particular brancheof the works, especially the 
careful manner in which the mixings of the different 
metals is carried out, and the valuable illustrative tests 


showing the necessity for annealing sjgel castings. As‘ 


-an example of foundry peactice, we find a full description 
-of the moulding of a pair of twin cylinders, probably the 
most difficult and important piece of work occurring in a 
crailway foundry ; a few other examples are also given. In; 
„part two of this section the author wisely suggests that 
-engineers should formulate, a standard specification for 
the gradé of material for Steel castings for locomotive 
work, and recognise staiflard size for both tensile and 
-bending test bars. With this we cordially agree ; speci- 
fied tests vary far too much, and in some cases tend to 
-make the specifying engineer & laughing-stock for 
contractors. 

Section iii., dealing witheforgings, is divided into two 
parts. The mantfacture of tyres, axles, coupfing rods, 
.and smaller details, is welledescribed, the usual tests 
being given. The method of work is illustrative of modern 
“practice, particularly the stamping of detail wofk under 
the drop hammer. Engine yres for India usually are 
required to ‘have a minimum tenacity of from 42 tp 
-44 tons, and with a sectional area o test piece of 
4. square inch. The extension, measured over a length 
-of 3 inches, must not be less than 20 per cent. The 
second pars of thés section détls with the m&nufacture of 
-springs, among other things. Page 16@ illustrates the 
means taken to weld a lever on to a dhaft; figures c and 
.F may make a “job,” but it is preferable to fit the ‘lever 
end half through the shaft before welding—tbat is, fora 
-brake ora reversing shaft ; ; for a damper shaft, a dab weld 
may be good enough, 

In Section iv. we find a description of general 
-copper-smith’s work ; and in passing we may observe that 
tthe hemispherical tops for steam dome casings are in 
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` roughing out the bunch of plates.. 





sby such a template. ' 
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: z : 
some Works emade from mild stéel. plates in dies under 
the hydraulic press, as well as the upper parts of safety- 
valve csings and corner mouldings for fire-boxes. This 
reduces the cost of these items considerably. 

The maghine department of a locomotive’ works is 
always interesting. The machinery is in many cases of 
a special nature; and in railway works, where duplica- 
tion is said to exist, the machines may be still niore of a 


special type, because only one class of locomotive is, 


made. The Horwich Works appear to be largely fitted 


with milling machinery, to judge by the amount of care’ 
ghe author takes in his descriptions. Whether milling in 


its competition with ‘planing, -slotting and ,shaping 
machines, will ultimately prove the cheaper process, 
remains to be seen. 
fhat.all frame-plates are put on the levelling table and 
straightened (levelled ?) by the aid of two hydraulic jacks ; 
further on we read that the franie template has been 
given up, owing to its ‘liability to become distorted, and 
that a man can draw in a frame in two hours: again, itis 
stated that a patch of eight frames ` ‘is slotted, firstly by 
roughing out, and secondly. by a finishing cut. . Surely 
this cannot be called modern practice? . To thoroughly 
and truly level a frame-plate it is. necessary to heat it to 
a cherry-red heat, and level it on'a plain surface ; for this 
reason it is usual to punch the frame-plate roughly t to 
shape before being levelled. This’ punching to shape 
allows the frame-slotting machine to commence at once 


more or less annealed by the furnacing.. 

The frame template generally used is made in three 
pieces dovetailed together, and the angle-i -iron bracing is 
conspicuous by its absence : very little trouble is caused 
Surely’ the.author has made some 
mistake in’ stating that a man can “ mark out one, frame, 
which is’a two hours’ job.’ ? ‘To mark out a frame’ from 
a drawing, without a’ template for slotting and drilling, 
will take’ one man two days or more, Moreover, the 
frame- -plates are .not said to be planed on one side. 
If this- is the case, much. time is -lost.in erection and 
fitting the horn-blocks, assuming of ‘course this fitting is 
properly done. Such’a DIRE | can be: penean in from 
three to four hours. 

Case-hardened wrought-iron ‘axlerboxes are said to be 
things of the past! The: ‘Midland Railway Company use 
nothing else, and many new engines for other rail- 
ways are being fitted: with them; in fact, such ‘boxes 

working in chilled cast-iron or cast-steel guides are hard 
to beat. ‘ 

The last section of this interesting book deals with the 
final erection of the engine, and we are glad to see that 
Horwich does not go in for throwing an engine together 


in ten hours or} more, to be afterwards re-erected when 


the “wonder” has ceased to be talked about. 

It appears that the practice of fitting the horn-blocks 
to the frames when in a vertical position is followed. 
This cannot be commended ;. it is far easier for'the 
men to do it before they reach the erecting-shop,' when 
laying on trestles; the holes can then be opened out, 
and the bolts or cold rivets driven in comfortably. 


Pianoforte wire has long been abandoned for.squaring- 


ovér cylinder centre-lines by contractors, for the 
reason that it can be bent between the fingers, and 
: P i 
% 


` 


On page 204 we find the statement | 


Moreover, the plate is - 


< . har (3 
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thrown one way or another by the men. The threginch 
tube for setting the slide-bars cannot be ttusted for 
accurate work, owing mainly to the end drooping by its 
own weight, and slackness in the glands and temporary 
front cylinder cover. Squaring-over the frames is now done 
by along square, one arm being placed through the driving 
horns,” and held against them. The distance is then 
measured from the leading and trailing horns to the 
other arm of the square when held in the four positions. 
If the frames are square, these measurements should 
agree, if the. horns are similar throughout. A wovgn 





„silk cord is best for lining up the frames and cylinders, 


The: volume concludes with a lengthy description .of 


i tbe Joy valve gear, a gear not generally used in loco- 


motive.work. It is a pity the author does not treat the 
so-called Stephenson link motion in a similar exhaustive 
manner. In conclusion, we must congratulate the author 


_on having written the first readable and accurate book 


= 


_ manner. 
„will be of great use to those who take an interest, either 


on thè construction of the locomotive engine. He has 
treated his subject i in a masterly way ; he describes, as a 
rule, the most recent practice in a thoroughly professional 
‘The work is well and copiously illustrated, and 


professionally r'in an amateur way, in the construction 
of the locomotive. N. J. LOCKYER. 
O! INDOMALAYAN SPIDERS. . 
Malaysian’ Spiders. ‘By. Thos. and M. E. Workman, 
Paits. r, 2; and 3: (Belfast: Published by the anmo 


1894.) ` 


‘ THS miaterial upon, dnia this work is based was 


' obtainéd ‘by the authors during a recent visit to 


. the East Indies ;. and since the-entire collection has 


been submitted for examination and description to’ Dr: 


“Thorell, who has made a special study of the’Arachnida 
of this quarter of the globe, it may be taken for: granted 
that the species ‘have been as satisfactorily idéntified as 
is possible. 
been; already described in’ detail by this specialist. But 
his systernatic zoological work, although in its way of 
unrivalled excellence, is’ open to. two. objections. We 
have, in-fact; heard’ it alleged, firstly, that the span of 
human life is too short, and'the number of existing 
spiders too gréat,,to admit of deserving attention being 
paid'to his exhaustive descriptions ; ; and, secondly, that a, 
deal! of. vexatious, trouble and. valuable time might be 
saved by the addition, of -a few figures to the overwhelm- 
ing amountof text. It is evident that Mr. and Mrs. 
Workman have realised the full force of these two objec- 


- tions; for this book of theirs may be briefly described as 


a supplement designed to make '`good the defects in Dr. 
Thorell’s report, upon their collection. 

` The work is being issued at intervals in shilling parts, 
of which three, comprising in all twenty-nine plates, have 
up'to the present time appeared. Every species is 
illustrated by a hand-coloured figure, together with out- 
line sketches of structural details ; and accompanying 


, -each, set of figures is an explanatory page of text, giving 


ea . 
‚specimen. 


thé name and synonymy, the affinities and distribution 
Of the species, and some measurements of the type- 
Moreover, in some instances interesting 
items of news respecting habits, &c., are added ; and in 
the case of the orb-weavers, a figure of the web charac- 
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Most of them, whether‘ old or new, have. 


99 





te 


teristic of the, species is engraved | on a separate plate.. 


the greatest interest to the student of spider-life. Even 
bearing upon his aspect of the sabject. For the figures 
anå descriptions of the webs afford indisputable evidence- 
that remotely allied genera may construct snares of“ 
substantially the same kind, as may be seen by a com-- 
*p&rison of the nests of Callinethts, Gea, Argyroépéira, . 
Epeira, and Gastracantha, represented in parts 1 and.3 ;. 

and that within the limits of the same genus, species may 
be €ound that spin webs differing widely in important 
spoints of structure, as a glance at the figfres of the webs - 
of Epetra-calyptrata, unicolog, and beccarii, in parts I, 

and 3, will show. Clearly the importance of these facts. 

must be steadily kept i in view by those who base their 

clagsification of spiders on the structure of the webs. 

The discovery 8f “the snare of Ulowrus guadri-tuber-- 
culatus has given y ride to a ecurious problém, This web. 
is always spun on the pine-apple, and is ofea peculiar 
basket-shape, the peculiariey consisting in the: remark- 
able adjustment that is exhibited between the structure 
of the, web and that 6f the plant. But the pine-apple is 
a native of South America, and has only of late years - 
been introduged into: Singapore ; so that if the spider is 


-| truly a native of the latter place, it has evidently rapidly - 
modified its spinning instingtg in response’to the slight ' 


chaggė in its environment brought about by the introduc- 
tion of the pine-apple. Before such a conclusion, how- 
ever, can, be lgoked upon as an established fact, evidence- 
must be produced that the spider and the plant were not 
concomitantly brought from the Neotropical to the- 
Oriental region. 

Another very interesting fact i is noticed in connection 
with Argyročpeira striata. We are told that this spider, - 
which is normally of a bright golden tint, “ has the power - 
of darkening down its brflliant colouring when fright- 
ened.” (part 3, p.19.) TH imp®rtance of this obser- 

a e, o SE 
vation is greatly enhanced by the independent discovery 
made by Mr. H. H. J. Bell, and published in NATURE. 
(vol. xlvii. p. 558)@to the effect that a West African. 
species of Argiope possesses the same faculty of rapidly 
varying its colouy under iai stimulus of changing sur- 
roundifgs. _ • 

From whaf has now hgen said, it may be judged that 
the value of this book, gs an additéon to the literature -~ 
of spřders, is both great and unquestionable. But it is - 
impossible to shut one’s ẹyes to the fact that its general.. 
excellence is slightly marred by a few bl€mishes, which, . 
at the risk of, appearing ungrateful, we think it our duty 
to point out; not, be it understood, with the object of 
fault-finding, but in the hope that none of them may be- 
copied by® other authora, and that gome,.at least, may 
not reappear én succeeding parts of the work. 

In the first pèace, respecting the method of publica- 


been altpgether omitted, gnd that species belonging to . 
such widely different families as Oxyofide, Attide, 
Thomiside, and Epeiride, should be indiscriminately 
mixed, as “they have been in part I. With regard to - 
the preface, we hope that the authors will see the appli- - 
cation of the maxim, “ Better late than never”; and. 


a 


It is this part of the work, we feel Sure, that will prove of” 


the pure systematist may learn from it valuable facts. 


tion, it is a pity that both preface and introduction have ~, 


although the adage, “ What is done cannot be undone,”” - 


i 


+ 
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holds good in the case of the parts already issued, we 
should like, neverthøless, to see a little mage method 
displayed in the grouping of the species contained in 
the forthcoming parts. 

In the second placg, since more thaf one species is 
now for the’first time made” “public property, it may 
prove as serious an oversight as it is‘an irreparable one, 
that the exact’ date of the issue of the several parts Ifas 
not been permanently recorded on the title-pages. More- 
over, these new species, instead of being rendered con- 
spicuous as such by the familiar symbol 2, sf., are ascribed 
to Dr. Thorell, with the simple additiom of the words 
“ Thorell MS.” No doubt the considerations of courtesy 


expressed by this ascription are worthy of all praise, Pd 


but it will be as well t® bear in mind that thg species. 
are for the first time described and figured in a work, 
not by Dr. Thorell,*but by Mr. and Mrs. Workman. It 
is, consequently, within the bounds gf probability that 
some of us may feel inclined to question the right of the 
_ latter two authors thus to* eonstitute the former the 
‘founder of these species ; seejng that his sole claim to the 
title rests upon an unpublished suggestion respecting their 
names, coupled with a privately expressed opinion that 
they were new forms. ° 

We should also like to sugges? that a little more pre- 
cision in the printing of the figwres would Sreatly add to 
the value of the@lates, without much increasing the cost 
of their publication. ` If this and the other alterations 
we have ventured to propose ave adopted for the rer@ain- 
ing parts; it is certain that the work, when complete, will 
rank as one of the most important conefbutidhs to the 
natural history of spiders that has appeared: in the last 
quarter of this century. R. I. Pocock. 


-—_@ 


THE PLATEAU REGION OF SOUTHERN 
FRANCE, 


The Deserts of Southæn France; an Introduction to the 
Limestone and Chalk Pdateaux of Ancient Aguttaine. 
By S. Baring-Gould, M,A. With illustrations. In 
two volumes. (London: Methueg and Ço., 1894.) 

T region described by Mr. Baring-Gould, lies, 

roughly speaking, to ghe south and south-west of 

Auvergne, forming 4 kind of Lfrder-land to that®country 
and the Cevennes. Most of itegoes by the*name of Les 
Causses.. This is æ limestone gegion, furrowed deep by 
gorges, and pierced by caves. On the egstern Mide it 
rises, in three steps, from the neighbourhood of the Gulf 
of Lyons to the central massif of ancient granite and 
schists and of comparatively modern volcgnic-rock ; on 
the western side it falls, in like manner, to the sandy 
lowlands on either bank of the Garonne. 

' The scenery ofethese gorga ig, always sêriking and 
often grand ; the finest cafiéns being thoge traversed by 
the Lot and the Tarn. Mr. Baring-Gould’s first men- 
tion of the former river may serve as an example of the 
characteristic.scenery. 





“ Near its cradle it passes under the owning Causses 
of Sauveterre, then. it cleaves the limestone of the 
Rouergne, and afterwards winds and writhes`like a ser- 
pent through the Causses of Quercy. Everywhere, at 
every stage, it affords surprises ; the scenery is sublime 
and quaint. On both sides the cliffs are encrusted with 
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castles and dorfestic habitations, built half into the crags: 
Chusches and towns stand on the tops of the cliffs, and 
look dowf& on the boatsthat glance by. In its sinuosities 
it washes overhanging scars, without leaving soil at their 
feet on which to planta foot, whereas an alluvial meadow, 
rich and rafk, is on the farther bank; then, suddenly, 
the capricious river turns to the opposite side and treats , 
it as the first. Consequently a road was only to be 
carried UP the Lot valley by means of tunnels and 
bridges.” 

Among the natural wonders of this region, its caves 
and swallow-holes are not the least. These Mr. Baring- - 
Gould seldom ventured to examine in person, but he 
quotes extensively from M. E. A. Martel, one of their. 
most adventurous explorers, and gives some excellent 
illustrations. The latter remind us of similar features in 
thé €arinthian Alps to the north of Trieste, and in the 
Carboniferous Limestone. districts of our own country, 
with which Prof. Boyd Dawkins has made us familiar in 
his book on “ Cave Hunting.” In exploring these under- 
ground regions a human interest is not always wanting 
for the investigator 1 may come across the skeleton öfa a 
suicide or the “remains of prehistoric man, while the 
stalactites are sometimes. remarkably fine. 

It is unfortunate that Mr. Baring-Gould did not get 
some friend, more expert in geology, to look over the 
proofs of his book. His’refererices to that subject are 
often wanting in clearness and precision, and thus are 
sometimes rather perplexing. This is perceptible even 
on the title-page, where he speaks of the “limestone and 
chalk plateaux.” But “chalk” zs a “limestone,” so we 
conclude that the author uses the term in a limited sense, 
whether it be the descriptive or the geological. But if 
the former, then, so far as we are aware, the soft white 
limestone which we call. chalk does not occur in the 
Cretaceous system of Southern France ; and if the latter, 
some distinctive epithet, such as “Jurassic,” should have 
been inserted before “limestone.” Such a statement as 
this also is puzzling: “ The lowest stage (of the Causses) 

. is of chalk with a layer of lias above it in places.” 
This is incomprehensible; unless Mr. Baring-Gould uses 
chalk merely as a-synonym for light-coloured limestone 
(which he often does, unless we misunderstand him), or 
some strange faulting has occurred (which seems highly 
improbable). The following passage, also, will hardly 
satisfy either a zoologist or a geologist : 

“ The Dolomitic limestone is held to be coral rock built 


up under water by the industrious insect that is at present 
forming reefs and islands in the Pacific. At the time 


_when these tremendous masses were composed, the lias 


lay at the bottom of a warm shallow sea, and on its 
banks the coral worm worked. Gradually the bottom of 
the sea sank, and as it sank, so did the insects build 
upwards towards-the light and warmth. After a lapse of 
ages the whole was upheaved. ... As the construction 
is vertical, the structure is vertical, and as the coral 
insects twisted and turned about sponges, masses of sea- 
weed, and avoided cold currents, the whole mass of rock 
abounds in hollows in which water accumulates, and-in 
passages through which rivers run.” 


These, however, are trifling blemishes, which can be, 
readily put right in a second edition. The book is de- 
lightful reading, and is full of interesting information, at 
which we have only time to glance. Mr. Baring-Gould, 
among other things, gives a good account of the curious 


i fire-hills of Cransac, produced by spontaneous com- 


é 
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bustion, in the coal basin of Decazeville and Aubin, His 
description also of the irreparable mischief wropght*by 

“the reckless destruction of forests, is well worth reading, 
for it must be remembered. that the weird desolation of 
the limestone plateaux is a thing of comparattvely recent 
date, and an indirect consequence of the French Revolu- 
tion. Of the rock shelters of the “reindeer age” in the 
valley of the Dordogne and of other rivers, he has much 
to say, and of the dwellers in “ holes of the rock ” down 
to the present day ; for these caves have been enlarged, 
or faced with masonry, or actually excavated, at various 


acquaintance with the notation, he is prepared to study 
and apprecigte a work like the presgnt ; while the Eng- 
lish student-1s kept back by clumsy antiquated methods, 
on the pretext of developing his geometrical and general 
reasoning powers, 

This work is intended as an introduction to the science 
of theoretical mechanics, adapted to the particular wants 
of engineering students who, with the characteristic 
praotical energy of their race and age, will not desire to 
be kept marking time over the rudiments. 

Phe general treatment of the subject is elegant and 
complete, and valuable collections of illustrative examples 
are introduced at the different stages. One of these, 


dates, and in some cases are still inhabited. Of the| however (ex. 6, §276), caught the eye, as requiring amend- 


dolmens and other megalithic remains which are com- 
mon on the plateaux region, Mr. Baring-Gould writes as 
one who has made a study of the subject. Perhaps some 
of his ethnological speculations may not meet with uni- 
versal acceptance, but they are, at any rate, worth cen- 
sidering. The book contains many curious bits of 
folk-lore, as we might expect, and narrates sundry 
remarkable historical episodes in the medizval struggle 
between France and England, and in tke sanguinary 
conflicts of Huguenots and Romanists. A chapter is also 
devoted to the romantic, though often discreditable, story 
of Joachim Murat, who was born at a dirty little “ bas- 
tide” of the same name on the Causse de Gramat, near 
the source of a tributary of the Lot. . The book, in short, 
while it indicates the author’s cultivated tastes and wide 
range of reading, directs the attention of travellers to a 
region of singular and varied interest, which hitherto 
has received but little notice even from the French 
themselves. It is only inadequately described in 
Reclus’ great work, ‘‘Géographie Universelle,” It has 
not, however, escaped the indefatigable emissaries 
of Baedekker, who gives, in the volume on Southern. 
France, a succinct account of the district, evidently: 
founded on personal knowledge. Armed with the little 
red book, and Mr. Baring-Gould’s more bulky volumes, a 
rich reward undoubtedly awaits the visitor. The guide- 
book will direct his steps aright; Mr. Baring-Gould’s 
pleasantly written and admirably illustrated volumes will 
give him abundant information about the chief points of 
interest, whether physical, archeological, or historical, 
and will be an unfailing resource during those hours of 
enforced leisure, which, on a journey, are apt to become 
tedious. T. G. BONNEY. 





OUR BOOK SHELF. 


An Elementary Treatise on Theoretical Mechanics. 
Part I. Kinematics. Part II. Statics. By Alexander 
Ziwet, Assistant Professor of Mathematics in the 
University of Michigan. (London and New York: 
Macmillan and Co., 1893.) 


AMERICAN mathematicians have always followed the 
system of the French and continental school, so that the 
progress of the American student in analytical develop- 
ment has not been arrested and stunted by the excessive 
reverence of the Newtonian methods prevalent in ‘this 
country. 

According to the continental system a student is 
introduced at the earliest possible stage to the Cartesian 


methods of geometry and to Leibnitz’s extensions in | 


the domain of the Differential and Integral Calculus ; 
and then, even with a comparatively small equipment 
of analytical knowledge, hardly extending beyond an 
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ment; as also the Fig. 29 of the catenary. 

* An old friend, the problem of the beam fn a bowl—in 
otter words, of a spoon in acup—given as ex. 20, 
§ 151, d@serves separate di$cussion, and a complete 
solution in the text. 

The present opportunisy is favourable for expressing to 
Prof.Ziwet the thank of mathematicians in this country 
for his valuable Report of Prof. Kleii’s Lectures on 
Mathematics, "called ethe as Colloquium,” held 
before members of the Gongres§ of Mathematics in 
connection with the World’s fair at Chicago, at North- 
western Universjty, Evanston, Ill. G. 


By Order of the Sun so Chile to see his Total Eclipse, 
Aprii 16,1893. ByJ.J.AuWertin. Pp.152. (London: 
Kegan Paul, Trench, Triibner, and Co., 1894.) 

Two years ag® Mr. J. J. Aubertin, having seen a copy of 

NATURE for October 13, 1892, containing ,a letter on the 

then coming solar eclipse, wept home and dreamed a 

dreary. In his vision the Sun visited him and ordered 

him to gird up his loins, an go to the desert of Atacama 
and watch the eclipse. This brief explanation is necessary 
in order t8 accotmt for the rather clumsy title of the book 
before us. My, Aubertin, regdrdless of the belief that 
dreams should be reversed, and that hg was seventy-five 
years of age, travelled to Chile, and, meeting Prof. 
Schaeberle there, became one of the eclipse party. He 
was, however, more an interested layman than a scientific 
observer, and therefore his book is of very little value 
to astronomers. In fact, the book is chiefly taken up 
with tittle-tattle of interest to very few beyond the parties 
concerned. A picture of th@ cor®na, as seen by the 
author, is very pretty, and compafes favourably with the 
impressions recorded by observers of the phenomena 
before photography Jnonopolised the field as a coronal 
artist. But at the present time, the results of visual ob- 
servations of the corona are regarded with suspicion, and 
rightly, for they newer afford any very definite information 
as to thé true form and str@cture of te sun’s surround- 
ings. Howevér, Mr. Aubgtin faithfully records what he 
saw, so his observation must be acgepted. The book 
contaigs Prof. Schaeberle’ photograph as a frontispiece. 


Reise nach Siidindien. Von Emil Schmidt. Mit 39 
Abbildungen im Text. (Leipzig : Wilhely. Engelmann, 

e 1894.) 
HERR SCHMIBT’S book is a plain, straightforward narra- 
tive of a tour through Southern India, in the course of 
which he visited Madras, Travancore, made an excursion 
to Cape Comorin, progeeded by Trivandrum to Cochin, 
and thence by Coimbatore t@ the Anamalay*Hills, going 
“afterwards to the Nilgiris, and finishing at Calicut. The 
object of the journey was mainly to study the native 
peoples, and numerous ethnological photographs give a 
certain value to the book., There is, however, nothing 
new in the way of an important contribution to science 
in the work, which is most interesting as showing the 
impressions produced on an intelligent and observant 
German by a visit to Southern India. The style is lively, 
but perfectly serious, and cannot fail to be of much value 
in Germany, where it appears few books have been pub- 
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“lished dealing with the lighter aspects of Indian life. It 
-is pleasant to note that Herr Schmidt found the English 
officials and planjers everywhere very hogpitable and 
-cordial, ready to assist him in his inquiries as to the 
‘people, and able to give him much valuable information 
-on the subjects which he was studying. 


By Vocal Woods ang Waters, By Edward Step. Pp. 254. 
(London: Bliss, Sands, and Foster, 1894.) : 
A RESURRECTION book, made up of papers origigally 
contributed to Good Words, Leisure Hour, Sunday 
Magazine, Silver Link, and other periodicals. The 
author is well known as a close observer of nature, and 
“he has the amount of poetry in his composition essential 
‘in a writer on popular natural history The book is 
nicely printed and illustrated. ° 
a) 





_@ 
LETTERS ?0 THE EDITOR. 


{The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents, *Neither can he undertake 
to return, orto correspond with@lhe writers of, Projected 
manuscripgs intended for this or any other part of NATURE, 
No notice is taken of gnonywgus communications, ] 

s Acquired Characters, 

IN reference to the question as to how fgr the signification 
of the term ‘‘acquired characters” may usefully be extended 
beyond the precise limit givengin Lamarck’s two laws (quoted 
in my letter of November 15), orewhat phenomena may be 
brought into close relationship with those indicated by Lamarck, 
the following considerations, will,@ think, be found useful. 

Let us consider a relatively stable local “race” of some 
species of organism. The,rgce is found to present a certain 
range of variation, but has an average character ; and cases 
approximating to the average ar@ so far more numerous tifan de- 
partures from it, that for our immediate purpose we may leave 
the aberrant individuals out of account, avemge specific 
character is a matter which may be determined by measurement 
and weighing. Iscan be stated in numerical form as to length 
of such and such pafts, breadth and depth of other parts, weight 
(¢.e. amount) of pigment or other chemical product here -or 
there. We know by experiments that these quantities can be 
altered in immature individuals within limzts by changing- the 
physical conditions in which the individual is placed. These 
physical conditions are (roughly speaking) such measurable 
quantities as those relating to temperature, light, mechanical 
Strains, moisture, and Warying@amounts of chemical compounds 
or elements operating of fhe organism through its absorbing 
surfaces (respiratory organs, digestive organs, integument). 

From such experiments we are led to conclude that without 
destroying the life of an individual ma@y characters can be in- 
‘creased in quantity, but that there is a limit beyond which they 
cannot be so increased; and that many characters can be re- 
‘duced in quantity ip the sanft way in dn individugl without 
destroying its life, but that here also thereis £ limit. Hence it 
seems that we are justified in djstinguishing the ‘‘ potential ” 
from the ‘‘ actual ” characters of an organism. 

This potentiality of the individufl is something inbory or con- 
genital, On the other hand, the actwa/ quantit&tive condition of 
the average characters of a natugally-occurring’ assemblage “of 
individuals is n@cessarily to some extént the result of the operà- 
tion of the measurable physical agencies which constitute thé 
mormal environment of the species or race.® (The range of 
difference, it may here be noted, between the potential and the 
actual characters of a species as thus indicated, is found to differ 
very greatly in different species agd in regard to q@ifferent parts 
of the organifm.) hus then every individual exhibits certain 
-quantitative characters, the amounts of which fre determined by 
the operation on the individual of given an@ related quantities of 
-externalagencies. To a character thus quantitatively determined, 
some writers have extended the term ‘acquired character,” 
inasmuch as it is not the congenital potential chéracter in its 
purity (if such a thing were possible) which we tifus contemplate, 
‘but the congenital character as moulded, increased, or restrained 
by surrounding conditions, But whilst I am very decidedly of 

„opinion that a consideration of this moulding, expanding, or 

crestraining influence of the normal environment is likely to throw 
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importaft light upon the implications of Lamarck’s doctrine, I 
agree most emphatically with Mr. Francis Galton in thinking 
tha the use of the term ‘‘ acquired characters” must be limited, 
as indicated by Lamarck’s own statement, to characters, ‘‘ which 


are regularly found in those individuals only which have been ° 


subjected to certain special and abnormal conditions” (to quote 
Mr. Galton’S words). The word ‘‘acquired” was used by 
Lamarck, and should continue to be used as pointing to an 
acquisition, under zew conditions, of zew character or characters, 
distinct from the normal characters which form, as it were, 
the starting-point, however determined or brought into 
existence, f ; 

It is, however, true that the difference between tlie actual 
characters of an individual organism as compared with its 
potential characters—a difference the origin of which may be 
®xpressed by calling the former ‘‘ responsive characters ”—is of 
the same order whether the actual characters are determined in 
their amount by the normal environment of the race, or by 
abnormal quantitative changes of that environment. 

e And it seems to me, that in considering this we are led to the 
conclusion that the second law of Lamarck is a contradiction of 
the first. Normal conditions of environment have for many 
thousands of generations moulded the individuals of a given 
species oforganism,and determined as each individual developed 
and grew “responsive” quantities in its parts (characters) ; yet, 
as Lamarck tells us, and as we know, there is in every indi- 
vidual born a 
Change the normal conditions of the species in the case of a 
young individual taken to-day from the site where for thousands 
of generations its ancestors have responded in a perfectly defined 
way- to the normal and defined conditions of environment; 
reduce the daily or the seasonal amount of solar radiation to 
which the individual is exposed; or remove the aqueous vapour 
from the atmosphere ; or alter the chemical composition of the 
pabulum accessible; or force the individual to previously 
unaccustomed muscular effort or to new pressures and strains 3. 
and (as Lamarck bids us observe), in spite of all the long-con- 


tinued response to the earlier normal specific conditions, the ` 


innate congenital potentiality shows itself. The individual 
under the new quantities of environing agencies, shows xew 
responsive quantities in those parts of its structure concerned, 
new or ‘‘acquired ” characters, 

So far so good. What Lamarck next asks ‘us to accept, as 
his ‘*second law,” seems not only to lack the support of ex- 
perimental proof, but to be inconsistent with what has just 
preceded it. The new character, which is ex Aypothest, as was 
the old character (length, breadth, weight of a part) which it 
has replaced—a response to environment, a particular moulding 
or manipulation by incident forces of the potential congenital 
quality of the race—is, according to Lamarck, all of a sudden 
raised to extraordinary powers. The new or freshly-acquired 
character is declared by Lamarck and his adherents to be 
capable of transmission by generation ; that is to say, it alters 
the potential character of the species. It is no longer a merely 
responsive or reactive character, determined quantitatively by 
quantitative conditions of the environment, but becomes fixed 
and incorporated in the potential of the race, so as to persist 
when other quantitative external conditions are substituted for 
those which originally determined it. In opposition to Lamarck, 
one must urge, in the first place, that this thing has never been, 
shown experimentally to occur ; and in the second place, there 
is no ground for holding its occurrence to be probable, 
but, on the’ contrary, strong reason for holding it to be 
improbable. Since the old character (length, breadth,’ 
weight) had not become fixed and congenital after many 
thousands of successive generations of individuals had developed 
it in response to environment,but gave place to a new character 
when new conditions operated on an individual (Lamarck’s first 
law), why should we suppose that the new character is likely to 
become fixed after a much shorter time of responsive existence, 
or to escape the operation of the first law? Clearly there is no 
reason: (so far as Lamarck’s statement goes) for any such sup- 
position, and the two so-called Jaws of Lamarck are at variance 
with one another.- To push the matter further—in those cases 
in which experiment has been made, it has been found that a 
character acquired by an individual removed from the operation 
of a related condition normal to the race of which that in- 
individual is an example, is replaced by the old character when 
“the old condition is restored in the environment of the off- 
spring of that individual. No doubt I shall be challenged to 


otentiality which has of been extinguished., 


é 
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produce evidence confirming this last statement I adħit that 
carefully studied and conclusive instances are not very numerous, 
but Irefer to such cases as the non-transmission (a) of plus or 

minus variation in pigment produced in individuals by greater 
or less exposure to sun-light ; (4) the effects of dry or moist 
climate on individual plants ; (c) the effects of change of diet on 
individual animals ; (d) the effects ofincreased use of muscles in 
men and animals, . 

It seems that we are driven to the conclusion that the causes 
which have been active in producing changes the accumulation 
of which amounts to specific, generic and larger differences, 
must be causes which are able to act upon the potential con- 
genital quality of the individual, and that there is no reason for 
associating the somewhat superficial and late responses or 
reactions of the parts of a growing individual to normal or 
abnormal forces of its environment with that more subtle an 
profound disturbance, which’ is permanent and affects the 
potential character of the germ,and more or less of all the germs 
derived from it. 

At any rate this is the absolutely unanimous testimony ofeall 
those observers, in all countries and in all ages, who have been 
practically concerned (often with vast pecuniary interests at 
stake) in the production of relatively permanent new races of 
animals and plants, Breeders of horses, cattle, sheep and 
dogs, pigeon and poultry-fanciers, crop-growers, nurserymen, 
tulipomaniacs, and the like, have never ın any single instance 
put the Lamarckian principle into practice. Og the contrary, 
they laugh it to scorn. Not one of them ever produced a new 
race by moulding the parents. But, on the other hand, they do 
subject the selected parents to novel and disturbing con- 
ditions, to which the changed characters of the offspring (not of 
the parents) have no ‘‘responsive” relation ; they cross-breed 
here and cross-breed there, until the ‘‘specific potential” is 
broken-down, and strange unlooked for varieties are born and 
grow up irrespective of normal or abnormal environment. 
From these congenital variations they select desired forms, and 
perpetuate them with perfect assurance and security, 

` For the present I see no evidence of a production of new 
races on the face of the earth, excepting by the method adopted 
by these men, viz. by the selection of congenital variations ; 
such congenital variations being produced as the result of (but 
without any direct adaptational relation to) a disturbance of 


the material of the reproductive particles of both sexes ; that. 


disturbance being increased, if not determined, by changed’ 

environment of the parental organisms or the coupling of remote 

strains, E., Ray LANKESTER. 
Oxford, November 17. F : 


The Present State of Physiological Research. 


THE extracts given in NATURE of November 15, from anarticle 
by Prof. Max Verworn, of Jena, on ‘‘ Modern Physiology,” will 
serve to draw the attention of biologists to the reawakening of 
interest which is now evinced by many physiologists in regard 
to the fundamental phenomena exhibited by living things. As 
the opinion of physiologists is expressly invited in reference to 
the questions raised in this article, I venture to express my own 
as being in the main the same as that of Prof. Verworn. 

, It seems to me an obvious truism to say that the methods 
which can ensure a real advance in general biological knowledge 
must be those in which comparative physiology takes the lead. 
In my recent presidental address to the Liverpool Biological 
Society I urged the establishment of laboratories for the 
systematic study of the comparative physiology‘of the simpler 
organisms, the end in view not being the elucidation of the 
functions of organs with an arrière pensée as to their relation to 
man, but the examination of the activities for their own sake, 
since this inquiry forms the only means of approaching the 
mystery which enshrouds the essence of living existence. 

. The determination of the reactions of simple organisms to 
physical changes (stimuli), and the grouping of such resultant 
effects carried out systematically, form a line of physiological 
inquiry of transcendent importance, both because of its large 
scope and fundamental character, and because it opens the way 
towards the partial elucidation of the physiologist’s real pro- 
blem. This problem is the one involved in the question, to 
what extent all living phenomena are to be regarded as reac- 
tion phenomena? Are we, on the other hand, compelled to 
postulate the existence in every living thing of a deus ex machina 
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which can, if it will, act independently of every physical’ 
stimulus, a so-called ‘‘ vital force ” ? ` . 

Prof. Vervforn is right in forcing wen the attention of 
physiologists the paramount necessity for work of this kind, I 
venture, however, to point out that he has not done justice, to- 
the judgment of his contemporary physiologists if, as‘I imagine, 
he has.been led to infer from the character of the mass of 
curregt physiological work, that they do not realise the import- 
ance of such comparative physiology. But to realise the 
impertance of an inquiry and to be able to carry that inquiry: 
into effect, are unfortunately by no means identical positions. 

eThere are undoubted obstacles to the latter, however ardently 
we may desire its fulfilment. ae 

In the first place physiology is, in this country, more or Jess- 
shackled by its position. It owes everything to medicine. Its- 
laboragories are adjuncts to medical schools, its professors must 
take their share in the teaching in such schools, and this teach- 
ifgis essentially connected with human physiology. 

he debt, which as physiologists we owe to medicine, is one 
which we gratefully acknowledge, but even with the thanks on. 
our lips we may be supremely conscious of the chains which 
still hang on and impede the debtor. It if this close relation- 
ship vehich, in my opiniog, has served to accentuate the separa-- 
tion between physiology and the science of Which it properly 
forms part, biology; a®separajon which is Sow almost 2. 
judicial one, and if unthecked may beeome an actual divorce, 
It is rare to fine a physiologist who has been highly trained in- 
zoologicai investigation, and rare? still to find a zoologist who 
has attempted to perfect himself in the methods used in physio-- 
logical laboratories. Yetethe appropriate blend is essential for’ 
the advent of those comparativ® physiologists who alone can 
do full justice to the system€tic inquiry now advocated. 

Another diffiqilty in this country is undoubtedly due to the 


scanty pecuniary help afforded to scientific work which is. - 


neither technical nor directly concerned with what is regarded 
as the public good. Physiology, tt-@lay, is maintained in Great 
Britaimsolely because it forms gn essential part of a specialised 
technical education, that of $e medical student; it is not 
maintained in order to inquire into the mystery of living things- 
as such. ° ee 
In order to adequately develop Such an jpquiry as this, it 
would be necessary to have a new departrgent furnished with- 
the equipment of both a zoologica] and a physiological labora- 
tory, and with skilled workers who have leisure to prosecute: 
their investigations. Since this means money, its full establish- 
ment may have to be postponed until that pious benefactor 
appears whose dawn even a Bodleian librarian has now anxiously 
to await. ° 
Finally} I dO not think the outlgok is g discouraging as Prof. 
Verworn seems to believe, nor that “‘ we are making no progress- 
in physiology.” ® 
He admits that during the last twenty years we have attained 
to a precision in our exgerimental methods such as excites the: 
astonishment of the uninitiated ; and surely the mastery of 
method is the first step, and that an invaluable one, towards its 
future more fruitful employment.» I do not imagine that ever- 
the systeiftatic physiological investigation which he advocates, 
will involve the employment of new methods to the exclusion. 
of old ones; it is the materi@] which will be novel, not the- 
entire experimental technique. Isolate instances of the 
application to sigple excitable organisms, of such physiological 
methods as have been employed in elaborate detail for the inves-, 
tigation of muscle, nerve, &c.$ are well known tẹ us all, and to- 
wo one better than Prof. Verworn; the real desideratum is- 
surely that the igstances should be no longer isolated, but form. 
part of a broad systematic inquiry. FRANCIS GOTCH, 
University College, Liverpool, 
November 17. 
be = 
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Wilde’s Theory of the Secular Variation of Terrestrial: 
; ©" Magnetism. t 


Mr. WILDr’s reply in NATURE of October 11 to my letter- 
of criticism én the same of August 9, with respect to his com- 
munication to the Royal Society, contained in the Proceedings: 
for March 1894, has just come to my attention, 

_As the letter consists entirely in an attempt to show: 


? 


the inaccuracy and unreliability of my statements ‘with re- . 


spect to the inclination-observations made at St, Helena, it 
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"behoves me to confine my own remarks to this matter, In 

_ order that my explanations may be understood, the table 

ı previously given is here reproduced. ` 
ee 














é 
PA ; 
: Wilde’s Observation 
Now| Date, Observer, | snefination. inclination ~Theory. 
oe 
a4 | 1700 |Hansteen Chart 2 8. 39N. Br ‘9 
2) 1754°3 La Caille. 9'00 o5S.) -§5 
3 | 19704 Ekeberg 13'00 35 -9'5. 
4 | 17754 Cook 11°42 4'0 — 7o46 
5 | 1780. |Hansteen Chart] x1o'5 5'1 -54 
6-| 18250 Duperrey 14°93 14°7 -O'2 
7 | 1840°1 Ross 18°27 18°5 +0°2 
8 | 1842°3 Belcher 17‘00 to'o #20 
9 | 18468 Smyth 19°39 20°5 I'L 
xo | I890'r | U.S.C. &G.S} 29°65 , | 338 +41? 
1I | I890'I » e, 31'188 S.i; 338 +2% 














This table is in&very respect the same as originally given 
with the exception of the value for 17@, the erroneous value of 
11°'5 S, having betn given instead of 2°S° Owing to my sojourn 
in Europe beig but a temporagy. one, I have not with me all 
my data, and so cannot ascertaif definitely how this error crept, 
into my table. My original scaling was probably 1°5 S., which 
by a copying blunder may flave been converted into I1°5. 
This, however, I cannot control now. It weuld have been a 
most natural inference on Mr. Wildes part if he had ascribed 
this to the ‘printer’s devil,” @ll the more so as no use what- 
ever was made in the text of mf communication with this 
value, On account of so apparent,an error hegasts a slur upon 
my trustworthiness in general in regard to terrestrial magnetic 
matters. Such æ poor method of argument reveals the weak- 
ness of his position. os 

Furthermore, with reference fo this table, Mr. Wilde says: 
“I regret to observe that L. A. Bauer, in his intolerance of the 
magnetarium results, has inserted in his table guesses. of his own 
for observations, which are very wide of @Mfe trufh.” I can 
find no excuse whatever f6r this -statement. 
acknowledged that he possesses a copy of Hansteen’s “ Mag- 
mețisms der Erde.” Let him turn to Tafel II. : ‘* Neigung der 
Magnetnadel,” p. 36, and he will find the following observa- 
‘tions given for Sf. Helena :— É 








Observer. Date. ` Inclination. 

G 

e o E 
De la Caille . April 10, 17544 9 oS. 
Ekeberg. . . .| May 19, 1771 13 0S. 
Cook . . . May 17; 1775 I1 25 S. 





° i 

Position assigned by Hansteen : latitude 15° 55’ S., longi- 
tude 11° §2’ E. of Ferro, or 394° 12’ E. of Greenwich. By in- 
specting the table given above will be seen that these form 
Observations Nos. 2, 3, and 4. Wo. 5, as stat@d, is taken from 
Hansteen’s Chart for 1780. Mr. Wilde does not appear to 
question this value, nor the remaining ones, which, can be 
easily found in Sabine’s ‘‘Contributions to Werrestrial Mag- 
netism.” He will, furthermore, find that Hansteen had so much 
faith in the e@rly observations,’ which Mr. Wilde insinuates 
are untrustworthy, that in 1857 he made use of all the observa® 
tions known up to that time, viz. Nos. 2, 3, 4 6, 7, 8, and 9, 
` for the establishment of a periodic formula representing the 
secular variation of the inclination during this epoch. These 
investigations of Hansteen’s can found in ‘* Den magnetiske 


Inclinations Foran@tingeri déa nordliBe ‘og sydlige Halvkugle ` 


af Christopher Hansteen,” Copenhagen, 18579- 4°. Hansteen, 
by a least square adjustment of the observagions named, derived 
the following interpolation formula :— 


i= ~ 13°58'455 - 5’°44405 (Z - 1800) — 0001013 (4,- 1800)”, 


Z denotes the inclination at the time ¢, south inclination 
being reckoned as-minus. This formula at the utmost should 
not be used more than ten years prior to 1754, nor ten years 
later than 1846. The following table shows how the values 
computed with this formula agree with observation. 
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Mr. Wilde has’ 











d Cc d 
Daye. ’ S chelation. 0.-C. 

e | oa N 
175428 — 9'00 - 9°85 +0°85 
1771°38 — 13°00 — 11°38 -1'62 5 
1775'38 = 11°42 —11'77 +035 
182496 0 -1493 — 16°26 +133 
1840°10 — 18°27 -1766 -o'I 
1842°35 - 17°00 ~ 17°87 +0°87 
1846°79 — 19°39 — 18°28 -rI 








From this comparison it will be seen that the formula re- 
presents the observations fairly well, Let us compute then 
with it what the inclination would be in 1747. We obtain 


e-9°'2. Now Mr, Wilde’s magnetarium has given us for this date 


the value o°o, Hence there is an outstanding difference of 
about 9°, which he has made no attempt to explain other- 
wise than by insinuating that I have put ‘‘guesses” in my 
table, or that the observations are untrustworthy. The burden of 
theproof that the observationsare not trustworthy, rests with Mr. 
Wilde. Anyone, who has made any endeavour to familiarise 
himself with the literature of the subject of terrestrial mag- 
netism, will know that it is an old story for theorists to charac- 
terise observatioris as doubtful if they do not happen to agree’ 
with their theory. I am willing to admit that the early inclina- 
tions in such a locally disturbed region as St. Helena, perhaps, 
cannot be dep@nded upon nearer than to 2° or 3°; but, if 
Mr. Wilde will pardon my scepticism, I do not believe that 
it is possible for him to’ reproduce any inclination with his ` 
magnetarium that-can be relied upon even to this extent. 
Hence, -it is fair for me to compare the magnetarium results 
with that of observations (so long as the latter have not been 
overthrown) without consideration of the probable error of 
either result. n , 
Mr.> Wilde appears to have thought his position proven 
when he found that I made an error with respect to my first 
value. But even with the value as given by him, the outstand- 
ing difference is 5°-6°, with which he} appears perfectly 
satisfied. If he will permit me a probable error as large as he 
permits himself in the establishment of his theory’ with his 
magnetarium, I can supply him with a dozen periods that will 
satisfy observations as well as his magnetarium. I would like 
to refer him'to a recent attempt by Dr. Felgentraeger, who 
endeavours to prove the universality of the secular period by 
establishing periodic formulz upon the basis of most carefully 


collected material, He deduces a period of 477 years—instead of 


Mr. Wilde’s 960—upon the basis of the declination observations 
made at London 1580-1882, and Paris 1541-1890. Adopting 
this period he found that -he could represent exceedingly well 
the observations made at London, Paris, Rome, Clausthal, 
Chambersburg (U.S.A.), Rio de Janeiro, Cape of Good Hope, 
and Cape Comorin. Here we have a more extensive comparison 
than’Mr. Wilde has given us, and we find a better agreement 
with observations with a period one-half of his! In this brief 
communication I cannot set forth my own position with respect 
to the secular-variation period. I hope to present Mr. Wilde 
with a copy of my investigations some-time in December. 

With respect to my opinion of the magnetarium in particular, : 
I may say that my criticisms made thus far have applied solely 
to the theory as evolved from the magnetarium results, and do 
not touch the magnetarium as a valuable instrument of research, 
Indeed, I think much good can be accomplished with it. Mr, 
Wilde has made a most laudable attempt to reproduce mechani-- 
cally the complex phenomena of terrestrial magnetism, and if? 
the achievements with his ingenious mechanism had not received: 
the publicity they did, or had been properly interpreted, my- 
criticisms would never have been made. That he has -not 
succeeded in giving us a better' representation is no fault of 
his, but-owing to the complexity of the phenomena. Son 

The fact that Mr. Wilde has succeeded, by an arbitrary dis- 
tribution of magnetic matter in his magnetarium, in representing” 
the distribution of terrestrial magnetism for the year 1880 
apparently so well, is no proof of his secular-variation theory or 
his period, which plays no part in determining the distribution. - 
Nor is the fact that with 42s distribution of magnetic matter he 
gets a good representation a proof that ¢daf is thé actual distri» 


1 Dr. W. Fe'gentraeger: Die längste nachweissbare Siculare Periode der, 
erdmagnetischen Elemente, Teil 1: Deklination. Inaug. Diss. Universitat. 
zu Göttingen, ‘Gottingen, 1892. Buchdruckerei van Louis Hofer, ““ 7 - 
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bution prevailing in the earth. It can be demonstfated as a 
mathematical fact that in the absence of terréstrial magnetic 
observations within and without the earth’s surface, qn infhite 
number of different distributions is possible that will satisfy the 
effects observed on the surface alone. 

In conclusion, it is my duty to. make one morg explanation. 
Mr. Wilde understood from my first letter that Lam still in the 
employ of the U.S, Coast and Geodetic Survey. In view of 
the fact stated by him, that he sent, at considerable trouble and 


: expense to himself, a duplicate of his magnetarium to the 
1 Exp P ag 
«¢ Survey,’ 


’ and, hence, it might appear that it was somewhat 


discourteous in a member of the ‘‘ Survey ” to thus criticise him 
publicly, I may say that I severed my connection with the 
Survey two years ago, and that my criticisms have been made 
without any knowledge whatsoever of what has been accom- 
plished with it by the ‘‘ Survey.” ° 


Friedenau bei Berlin, October 31. L. A. BAUER. * 





Boltzmann’s Minimum Theorem. ee 


Mr. CULVERWELL’s letter of October 25 ought to have re- 
ceived a much earlier answer. That it did not do so was owing 
to purely accidental circumstances which I very much regret. 

In that letter Mr. Culverwell criticises my treatment of Boltz- 


mann’s familiar proposition concerning the properties of the H - 


function on the following grounds :— 

(1) The choice of the generalised coordinates. In investi- 

gating the circumstances of a collision or an encounter between 
two systems of molecules of m% and 2 degrees of freedom re- 
spectively, he sees a difficulty in my choice of the coordinates 
as Qi Qo -e © Qms js 7a + + Gn, Where (7, = a) deter- 
mines a collision, or encounter. But supposing the requisite 
number of degrees of freedom to be secured, the choice of the 
independent variables is surely quite optional. I had myself 
assumed this as self-evident, perhaps too hastily, but at any 
rate Mr. G. H. Bryan has placed. this proposition beyond doubt, 
in the exhaustive report submitted by him to the British 
Association last August. Take for example sets of plane 
circular disks moving amongst each other in their own plane ; 
here each pair of disks constitutes a material system, whose 
position is completely determined (assuming the orientation of 
each separate disk to be indifferent) by the following four vari- 
ables, viz. the two coordinates of the centre of one disk of the 
pair, the distance p between their centres, and the inclination 
of that distance to a line fixed in the plane; this third variable 
pis the gn of my proposition, 
, (2) Mr. Culverwell objects that the general Boltzmann proposi- 
dH 
at’ 
for one, and one distribution only, cannot be true, because if a 
system were started from any initial configuration (P, Q), and 
after the time ¢arrived’at the configuration (, 7) and the definite 
integral H were evaluated in these two configurations, the pro- 
position asserts that the second H must be less than the first 
H, or H; <H., whence it wouldjfollow by the same proposi- 
tion that if at the end of the time Z each velocity component 
were reversed, the Ha must be less than Ha and this, doubt- 
less, I do assert. But Mr. Culverwell maintains that such an 
assertion is obviously untrue because at the end of the second 
interval ¢ the system has returned to its origiza? condition, and 
therefore Hy must be the same as Ho, and to this proposition 
I demur. 

Doubtless when a material system in a field of any conserva- 
tive forces is started from any initial position and velocities, 
arrives after a time Z at another position and with other veloci- 
ties, and here has each velocity reversed, it, is true that at the 
end of the next interval z it will be in its initial position, with 
each velocity component reversed ; but it remains to be proved, 
and cannot be asserted è riori, that the Hy is equal to H,,- 
and the only proposition available for the investigation is this 
very proposition of Boltzmann’s, which proves that Ho will be 
Jess than Hy, and therefore less than H.. : 

Finally, Mr. Culverwell inquires, somewhat despondently, if 
anyone will point out the use of the H function, and what is 
proved by it. . 

I have already said in my second edition, that the proposi- 
tion is not of my invention, and therefore that I have no 
claim to answer this question with any authority, but to my 
own mind the proposition appears certainly to clear away one 
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tion always negative unless Ff = Ff), or H a minimum 


obvious difficulty. Without the aid of this proposition we are 
enabled to assert that if F (g, 7) were a function of the co 
ordinates an@ momenta of a molecule sycp that in the absence 
of encounters wth other molecules, F remains constant for all 
time, then the form of F satisfying the condition Ef = Ff 
must render F (A, g) df ag a permanent law of distribution, 
and therefore if wê can assert that F (2, g) must of necessity be 
of the form F (E) (E sum of potential and kinetic energy), 
then the e-#= law ofedistribution is certainly a permanent law 
(neglecting, i.e., all but binary encounters) ; but in the absence 
of ‘this proposition, we cannot assert that the Ff= F’/’ is 
yecessary as well as sufficient, because we cannot insist upon the 
necessity of an exact compensation in the passage from the # g 
to the 7’ g’ state,-and conversely, taking place at cach separate 
encounter, The H proposition, therefore, removes this element 
of ungertainty, awd reduces the question to-that of the F (E) 
restriction, because it proves that unless F/= F/f' for each 
yair of encountering molecules, H and therefore F and f must 
be a function of the time. As I have already asked for a dis- 
proportionate share of your spate, I will not enter upon the 
question of the F (E) restriction now. 
gi. W. WATSON. 





: ° 
e e e 

I DID not exactly, as Mr. Burbury suggests, question Boltz- 
mann’s minimum theorém, bu è ®nly the pages thereon in Dr. 
Watson’s ** Kinetic Theory of Gases.” Indeed, I said @hat though 
I had not seen Boltzmann’s proof, I supposed it to be all 
right, e : 

It appears from Mr. Burbury’s letter that in order to prove 
the theorem, even for the simple case of perfectly hard and 
elastic spheres, some amount of assumption as to an average 
state having been already attained must first be made, and of 
course the 2 frzori reasoni®g in my letter is not applicable to 
such a theorem. Mr. Burbury’s letter is exactlyghe kind of letter ` 
I hoped to elicit, and if he can sawwhat assumption in a general- 
ised system will replace the assumption of equal distribution of 
velocities in different direction®in a system of hard spheres, he 
will clear.up the whole difficulty. Unfortunately, the case with 
which he deals iseyie in which the error-law is known from other 
considerations to be the only permanent state. 

I observe that*Mr. Bryan, in his British Association Report, 
quotes the oversight I pointed out in Dr. Watson’s proof, with- 
out making any criticism on it. ° : 

: °  Epwp. P, CULVERWELL. 

Trinity College, Dublin, November 24. 





The Alleged Absolutenes®of M&tions of Rotation, 


PROF. GREENHILL, in his revfew of Mach's ‘‘ Science of 
Mechanics” (NATURE, November 15), writes as if he dis-, 
approved of that authog’s not accepting ‘‘ Newton’s distinction 
between the relativity of motion of translation and the 
absoluteness of motion of rotation.” He appears to think that 
Mach would have obtained moge insight into this distinction 
from a Rudy of Maxwell's ‘Matter an@® Motion.” It might 
more truly beesaid that Maxwell would have profited by a’ 
perusal of Mach’s book fe latter finally refutes the paradox 
contained in Newton’s statement, and s@pported by Maxwell, 
and by®o doing renders a great service to Mechanical Science. 
He has disposed once and for all of ‘‘absolute rotation.” It is 
high time that writerson Me®hanics should revgse the prelimin: 
aries of their science so as to state their results in terms of 
relative motiong whether of translation or rotation, This has 
been partially done by Maxwell, and a further step has now 
been taken by Mach. It is unfortunate that the reviewer in 
drawing attention to this part of the book should have preferred 
to stand by the prejudic@he @wes to Newten and Maxwell when 
he might have dpne something to hasten its abandonment. 

; é A. E. H. Love. 
St. John’s College, Cambridge, November 20. 





e e 
e 
MacH says truly (p. 237) “that precisely the apparently, 
simplest mechanical principles are of a very complicated 
character; that these principles are founded on uncompleted 
experiences, which can never be fully completed,” &c. ; 
The modern student of theoretical mechanics is in a dilemma; 


- 
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either he must accept the complete idea of the relativity of all 
motion, of rotation ag well as of translation, as grofessed by 
Milton, Mach, and Mt. Love ; or else he must follow Newton, 
Maxwell, and the German writers Streintz and Lange (attacked 
by Machin Appendix iv.), and distinguish between the relativity 


of the motion of translation and the absoluteness of rotation, ` 


Euler, it appears, was a Waverer, and according to Lange never 
arrived at any settled and intelligible opinion upon the subfect. 
The first theory appears more analogically complete, but in- 
“troduces unnecessary complication at an early stage; and 
stronger arguments than those of Mach, and others that I have 
yet met with, will be required.to convert me to their side of thé 
, question. A. G. GREENHILL, 
November 26. 


> 
Seience Teaching in Schools. A 


IN the discussion on thg teaching of science, and in the 
schemes put forward for reorgdhising this teaching, mathematics 
has so far been left out of consideration. 

At present mathengatics is taught foy its own educational value, 
which has been traditional since the time of Plato; ony in 
modern times haseits great practicat Vaie been recognised. 
The teaching an schools takes littl@ account, however, of 
the applications of mathemati&, and Whatever Prof. Green- 
hill may saf (in his review of Prof Mach’s excellent book), there 
is still wanting complete harmomy between those two points of 
view ; not perhaps in the higher branches of the subject and its 
applications, but certainly in school tegching. 

Boys, and girls too, in publigschools are taught the elements 
of mathematics as if all were expecesed to become mathema- 
ticians, and the practical side is kept out of view. In the 
modern, or science side, which h®s been introduced at many 
schools, one findg too often chiefly those boys. who show no 
talent either for classics or mathematics. Many of these have 
made little or no progress in Euclid; they cannot grasp the 
altogether abstract notions and @ymbols of algebra, and they 
therefore never come near trigonometry. But they are expected 
to, understand the elements of chemistryee mechanics and 
physics ; and it is instructiwe to find that they very often do 
understand à good Meal of what is taught under these headings. 

- Now none of thes@ subjects can be accurately taught—and 
inaccurate teaching is wors® than waste of time—without 
the introduction of mathematica? reasoning. Here we are 
in a vicious circle : the boys are considered incapable of learn- 
ing mathematics, and therefore mechanics and physics have to 
be taught without any more thag the most elementary notions 
of geometry and algebra ; hence not much progress can be 
made. : ® hd { 

In my opinion the ordéreof procedure might be reversed. 
Mathematics might be taught through experimental science. If 
the boys themselves make, as they should do, experiments 
where they perform actual measurement®, they will learn there“ 
are certain laws connecting various quantities ; they will-‘see’ 
that such laws can be expressed in simple symbols, and“ they 
will thus grasp in the goncrete {On the méaning of @ formula 
or an equation which in the abstract form of puge mathematics 
remained a mystery to them. e . 

Mathematics could jn this manner be made very much easier 
and more interesting to the majority of boys. Geometrygcan be 
treated to a very great extent experimentally ‘by aid of geo- 
metrical drawing and a development of the Kindergarten 
methods ; the abstract log'c of Euclid can then follow, or it 
can be treated at the same time. 

Trigonometry need not be at once as fully fone into as is 
generally done, but the definitions of sine, cosine, &c., as 
names for certain ratios, can be easily and early introduced and 
made use of at once jn mechanics @r physics. Here also special 
experiments may easily be d@vised where measurements of 
angles or lines are made, and lines and angles Calculated. 

To explain fully what I mean I should r@quire a great deal 
of space ; in fact it would be almost necessary to draw up a 
distinct syllabus for a course on ‘the above lines, or to give at 
least a great number of examples? 2 

At present I wish only to urge that, while marfy attempts are 
being made to improve science teaching, and with .it technical 
education, mathematics should be included, and to express my 
opinion that this science also allows of experimental treatment. 

November 19. O. HENRICI. 
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Mr. CRUMP luide p. 56) though adopting a critical form and 
ton@ really endorses the grounds of my suggestion that the Science 
and Art Department should dissever itself by an age limit from 
school science. He is inclined to be especially severe upon the de- 
fects of the Goyernment examinations because they are controlled 
by scientific then, and to excuse the proper school examining 
boards because they have—according to Mr. Crump—attempted 
to examine in science without any qualification to do so, But E 
fail to see why eminent scientific men should be expected to be 
experts in elementary science teaching, any more than distin- 
guished /i/térateurs, in the art of teaching to read, and it seems 
to me—in spite of Mr. Crump’s ‘absolute’ denial—that 
examining boards, neither professedly literary nor scientific but 
professedly educational, are more to blame in following and 
#betting the Department’s premium upon text-book cramming. 
The fact remains that the London Matriculate ignores practical 


teaching of any kind, and that the “practical chemistry” of ` 


the Locals and College of Preceptors is essentially the same test- 

type analysis as the South Kensington examination. Anyone 

who knows the London Matriculation examination—witness 

Miss Heath’s concluding remark—will appreciate the quiet 

humour of Mr. Crump’s allusion to it as “awakening and de- 

veloping the powers of observation and reasoning.” ‘ 
z H. G. WELLS. 


a : 
The Explosion of a Mixture of Acetylene and Oxygen. 


WITH reference to your note in last week’s NATURE, I may 
say that, whilst the thanks of chemists, and particularly of those 
whose duty it is to perform lecture-experiments, are due to 
Prof. Lothar Meyer for once more drawing attention to the 
dangerously explosive nature of mixtures of acetylene and 
oxygen, it may be assumed that the facts already known con- 
cerning acetylene account sufficiently well for the great violence 
of the’ explosion, and hence for the circumstance that the 
mixture will shatter even the open cylinder in which it is 
detonated. What M. Berthelot terms the molecular rapidity 
of the reaction, as distinguished from the rapidity of propaga- 
tion, in the case of mixtures of acetylene and oxygen is very 
high. The heat of the reaction, too, is nearly five times 
as much as in the cases of electrolytic gas and of carbonic oxide, 
and more than twice as much as that of methane. It is slightly 
exceeded by that of ethylene, but, on the other hand, the 
theoretical temperature of the change with acetylene iš 
enormously greater than in the case of any other explosive 
mixture of gases, The temperature, too, required to initiate 
the change is, as Prof. Lothar Meyer showed indirectly some 
ten years ago, much lower in the case of acetylene than in that 
of the other gaseous mixtures of which he speaks, All the 
conditions tend to make the duration of the reaction so nearly 
instantaneous that the initial pressure cannot be far removed 
from the theoretical pressure, and this is sufficient to smash a 
much stronger envelope than a glass cylinder, even if the 
“ tamping” be nothing more than the air. Everything we 
know about acetylene combines to show that it is extremely 
“sensitive” as an explosive, and that in this respect, as in its 
destructive action, it resembles mercuric fulminate. 

, T. E. THORPE. 


‘*Newth’s Inorganic Chemistry.” 


THERE are one or two points in Mr, Pattison Muir’s review, 
upon which I should like to be allowed to say a few words. 

Criticising the general plan of the book he says: 

“It seems to me that the method of the author is radically 
wrong. Descriptive statements of facts ought surely, neither to 
precede, nor to follow, but to accompany the reasoning on 
these facts whereby general principles are gained.” 

It is not easy to see how the descriptive statements of facts, and 
the reasoning on these facts are to be printed in a book at all, 
unless one either precedes or follows the other. I can only 
suppose that my reviewer means, that such theoretical and 
other considerations as I have included in part i., and have 
called ‘‘introductory outlines,” should in his opinion not be 
collected together either at the beginning or at the end of the 
book, but should be sprinkled among the descriptive chapters. 
It seems to me that the plan [have adop‘ed, besides being a 


at 
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more orderly arrangement, and one more convefiient for refer- 
ence, is also the one that best enables the student to studyethe 
subject in the way advocated by my reviewer ; and inorder to 
impress upon the student that the study of descriptive facts 
should accompany the study of the reasoning on these facts, he 
is directed to ‘‘slowly and carefully” read part $ while he is 
studying the descriptive chapters. 1 venture to think also, that 
this method tends far less to ‘‘ perpetuate the vicious and unreal 
distinction between chemistry and chemical philosophy” than 
that of obliging the student to gain his information of facts from 
one book, and his knowledge of theory from another. 

Commenting upon the fact that part ii. is devoted to the study 
of four typical elements, Mr. Muir says: 

“ But hydrogen, oxygen, nitrogen, and carbon are not 
treated as typical elements; they are not compared and cone 
trasted with other elements.” 

This criticism is not true. Chapter ii. of part iii. is prefaced 
with a short general account of the elements oxygen, sulphur, 
selenium, tellurium, in. which the typical element oxygen is 
compared and contrasted with its confrères, Chapter ii® fs 
prefaced with a similar brief sketch of the elements nitrogen, 
phosphorus, arsenic, antimony, bismuth, wherein the typical 
element nitrogen is compared and contrasted with the others of 
the group; and similarly at the beginning of chapter ix. the 
typical element carbon is compared and contrasted with silicon, 
germanium, tin and lead. 

My reviewer is good enough to say: ‘* The de&criptions in this 
book of the members of each group of elements seem to me to 
be exceedingly well done; many portions of the chapters treat- 
ing of principles and theories, . . are admirable.” And again, 
a few lines further on: ‘‘ The purely descriptive portions of the 
work are often extremely good, as far as they go. The facts, 
or rather half-facts, are stated in a clear and orderly way.” 

I am a little curious to know what halffacts are; and 
whether ifsuch things can be, it would be possible to state them 
“in a clear and orderly way,” IPmy reviewer merely means 
that there are so many more facts known than I have stated, 
that roughly speaking it may be said that I have only described 
one half of the known facts, I can only reply that I have 
endeavoured to select ‘‘from the overwhelming burden of so- 
called facts” such as seemed to me to be most important for the 
student, and which could be conveniently included within the 
limits of a small text-book. : 

Mr. Muir finds fault with my book because he does not dis- 
cpver in it ‘some fair and fitly fashioned building,” which he 
says ‘‘ought to rise on this broad superstructure.” I regret 
that this objection has not been stated in rather more explicit 
terms; I have tried to understand it, but cannot—perhaps it is 
poetical. In ordinary language one does not speak of a build- 
ing as rising upon a superstructure. In no text-book of chemistry 
with which I am acquainted, is any trace of such a phantom 
edifice to be found, and it is sincerely to be hoped, that when 
the Joshua appears, who by raising such a ‘‘fitly fashioned 
building” shall ‘‘rescue chemistry from the overwhelming 
burden of so-called facts beneath which the science is in danger 
of being buried,” he will choose some more suitable vehicle for 
making his views known to the scientific world than that of an 
elementary text-book on inorganic chemistry. 

G. S. NEWTH. 


I STILL hold that Mr. Newth’s method is radically wrong. 
I admit it is not easy to make the descriptive statements of 
chemical facts accompany the reasoning on these facts; but 
although not easy it can be done. 

As regards Mr. Newth’s treatment of the four typical 
elements, hydrogen, oxygen, nitrogen, and carbon, I can only 
repeat that the comparisons and contrasts made between these 
elements and those of which they are representative are, in my 
opinion, worth very little. 

I cannot enter into a discussion of the meaning of the term 
“thalf-fact ” ; but I can assure Mr. Newth thatin saying he had 
stated ‘‘half-facts in a clear and orderly way,” I did not mean 
tosay he had stated about half of the known facts and omitted 
the rest, It is characteristic of half-facts that they are very 
amenable to clear and orderly arrangement. 

When I spoke of ‘some fair and fitly fashioned building ” 
rising ‘‘on this broad superstructure,” of course I should have 
written “‘ broad substructure.” I am much obliged to Mr. 
Newth for pointing out this stupid slip. 
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I thought Joshua was more concerned with demolishing towns 
than with rajsing buildings; but my Hebrew history is a 
little rusty. M. MSParrison Murr. 

Cambridge, Nov. 21. 





Singing Water-Pipes. 

At, Oxford, Prof. Osborne Reynolds showed an interesting’ 
case of sound in water, There is another familiar effect, of 
whigh he has probably given the reason, but it does not seem 
to be commonly known. . : . 

A little while back there was a Clear steady note carried 
through my house by the water-pipes, a note of the middle 
octave of the quality of an organ diapason pipe. When the 
source was found, it was easy to change the note through the 
octave. The mu@ic arose as often as the scullery tap was 
turned on, and lasted so long as the water was,running. The 
tap was worn, and the flow of water kept up a rapid tapping of 


` the loose part, just as in Trevelyan’s Rocker. 


The singing is sometimes heafd after a tap is turned off. 
This happens because the ball-tap of a cistern has thus been left 
running. ` e W. B. CROFT. 

Wigchester College, November 26. 

rr . 
An Aurgra on November 23% 


STEPPING out of doors to-night, Notember 23, at g-30, I was 
surprised to see the whole northern sky filled with luminous 
mist, so clear that our shadows were dimly observed on the 
shining surface of ehe wet highway. There were few tremulous 
motions, but the light otouds advanced southwards in great 
patches. Fora while the planet Fupiter shone to the east of the 
luminous haze. Then the fist passed over Jupiter, who shone, 
however, with early its wgnted splendour until a great de- 
tached belt hung between Jupiter and Pleiades, over to the 
south-west horizon. ° 

The Milky Way became obscurêd®s the haze passed right over 
our heads. By eight o’clock thg detached luminous belt, which 
was not uniform, but in patches, had reached the planet Mars. ' 
Neither was the light in the north uniform, but'here and there 
were clear Spaces®*By 8.10 the aurora was much dimmer, By- 
8.30 there was np luminosity except in the nprth, between the 
Great Bear and the horizon. $ . J. Suaw. 


Tynron, Dumfriesshire. b 





A Snake « Playing Possum.” 


A PUFFING adder, Heterodon platyrhinus, caught by the 
writer in May 1894, exhibited a most curious instance of feigned 
death which may be worthy of record. 

The snake when discovered at@first @ied to escape, but on 
being captured it turned on itself with mouth wide open, head 
thrown back sharply, and tongue limp and protruding. The 
mouth remained open thus to its fullest extent, while the head 
and upper part of the bedy threshed violently from side to side 
for-afew times, and then his snakeshép rolled over on his back, 
and after a few convulsive movements became apparently lifeless. 
The bodygwas then quite limp, fhd remained in whatever posi- 
tion. it was placed, providing fhe snake was on his back, but 
when turned ovétin the propgr position, he immediately rolled 
back by an almost imperceptible musculaycontraction. When 
struck lightly, pinched or h€ld up by the tail, there was very 
slight resistance® He continued in this state for about half an 
hour, when no attention having been paid to him, he resumed 
his normal position. A little teasing caused a r@petition of this 
$erformance a number of times afterwards, and it did not vary 
in any essential *particular. It would be interesting to know 
whether this is a ruse common to individuals of this species, and 
if so whether it is confined to them alone. . 

e 
tee 


*The Soaking of Seeds. 


In reply to Mr. Alfred W. Bennett’s inquiry as to the 
soaking of seeds in milk before sowing, it may interest him to 
learn that im book iii. section v. of his ‘* Deipnosophists,” Theo- 
phrastus is queted by Athenaeus as saying that ** cucumbers 
contain a more agreeable and wholesome juice if the seed be 
steeped in milk or mead before it is sown,” and that ‘‘ plants 
come up quicker if they are steeped in water or milk before 
they are put in the ground.” P. C. GLUBB. 

Pendean, Liskeard, November 13. 


L. AD Jones, 
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HISTORY, ,OF ENCKE’S COMGT. 


H ISTORICALLY, Encke’s comet, which has recently 

come into view again, stands next in interest to 
Halley’s. The history of the latter canebe carried back 
much farther than tha@t of any other comet. It was in- 
deed conjectured that the one (the first telescopiéally 
discovered comet, by Kirch) which made so near an 
approach to the sun in 1686, and in reference.to wich 
Newton first applied his principle of universal gravita; 
tion to the motions of these bodies, was identical with 
comets seen at intervals of about 575 years before, and 
Gibbon (not exactly an astronomical authority, who 
recommends others to study Newton and Halley om the 
question) devétes a section of his forty-third chapter to 
the supposed history of these early appearances (two p 
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comet was rediscovered by Riimker on June 2. The 
next appearance took place in the autumn of 1825, when 
the comet was observed in this hemisphere, and since 
that time it has never failed to be observed at the calcu- 
lated epochs? Encke did not desert it after he had deter- 
mined its period in 1819, but, following up its motions 
with accuracy, was led to notice a remarkable continuous 
shortening of the period by a fraction of a day at each 
return. The question had before his time been started 
whether a medium might be diffused through the solar 
system which, though insufficient to affect the motions 
of the planets, would produce appreciable effects upon 
those of comets, composed as they must be of matter in a 
state of great rarity. Here was a case which seemed to 
settle the question in the affirmative, Encke’s calculations 
showing that the diminution in the observed length of the 


them in mythical time®,econcluding with the remark | period was such as might well be caused by the action 


that the calculations with regard to it might perhaps 
in. the year 235% “be verified, by the astronomers of 
some future capital in the Siberian or American wjJder- 
ness,” little thinking how many sptdhdid telescopes would 
be employed*on the study, of the* heavens in the “far 
west,” before a century had elapsed from his own death. 
There was then, in 1794, nO’ observatory on any part 
of the American continent? But it is now known that 
the period of the comet of.1680 amounts not only to 
hundreds, but to thousands of fears; and one. of the 
supposed previous appearances,that in the reign of the 
Emperor Justinian, was in all probability a return of the 
smaller or less conspicuous @omet which appeared in 
‘1682, and at the next return in 1758-9 acquired the name 
of Halley’s comet, because that eminent astronomer had 
confidently predicted its return at that date, calling upon 
> posterity to notice that the prediction had been made by 
an Englishman. He recognised its identity with comets 
observed in 1531 and 1697, by a compasion ofthe orbits 
calculated for each, and considered from ghe similarity of 
period, that the fne comet of 1456 was also probably 
an earlier appearance of the same. Later investigations, 
‘and the accessibility .of Chinese records, have shown 
since his time that successive appearances of this body 
can be traced with very great probability to a date before 
the Christian era, our dist{nguished countryman, Dr. 
Hind, having taken 3 leading part in these calculations. 
Of the subsequent okserVations of this comet in 1835, 
this is not the place to speak, nor of the full expectation 
astronomers then living will entertain of seeing it again 
in 1910, and applying the new methods of analysis to it, 
thereby obtaining infgrmation. respecting its consti- 
tion, which was beyond the wildest flights of imagination 
at its last appearance. Fofour presert subject ig a comet 
which acquired the name by which it is*now universally 
known as a fitting meed of hogour to an dstronomer who 
worthily presidedeover the then new observatory at 
Berlin within our own recollection. Many cométs have 
since that time returned according to prediction ; but 
when Encke gnnounced that the small one discovered by 
Pons at Marseilles on November 26, 1818, was identica} 
with the discovery of Méchain in 1786, of Miss Herschel 
in 1795, and of Thulis in 1805, no predicted return of 
any comet but Halley’s had ever taken place, though two 
predictions had been made, by himself and hy Bessel re- 
spectively, 5f the¥eturns of comes observed in 1812 and 
1815, which duly came to pass in 1888 and 1887, the 
periods of these being nearly as long &s that of Halley’s. 
The remarkable point about Encke’s comet was the’ ex- 
treme shortness of its period, amounting only to 1212 
days, or three years and About four months. It was 
therefore concluded that it would reappear in 1822; true 
to prediction it did then appear, but from its situation in 
the heavens was visible only in the southern hemisphere, 
which then possessed only ove observatory, that estab- 
lished (but which has long ceased to exist) by Sir Thomas 
Brisbane at Paramatta, New South Wales, where the 


NO. 1309, VOL. 51] 


ot such a resisting medium checking the onward motion 
of the comet, which would bring it a little nearer to the 


‘sun at each.return, and thus shorten both the orbit of 


revolution and the period of time in which it was accom- 
plished. The difficulty remained how to explain the fact 
that no such effect was perceptible in the motions of any 
other comet’; aedifficulty which the lapse of time has not 
removed, for though in one other case (that of a comet 
known as Winnecke’s) a similar effect was for a while 
thought to be noticed, further investigation showed that 
this view could not be sustained. Encke, however, to 
the end of his life (he died in 1865).was able to trace the 
above continuous effect in the motion of his own comet, 
the period of which was then 1210'2 days, or 1'6 days 
shorter than it had been in 1819. But, strangely enough, 
soon afterwards, the amount of retardation was reduced 
by about one half, at which it has remained from 1868 
to the present time. Must the resisting-medium theory 
be modified, or must it be altogether abandoned and 
some other cause be sought for the retardation in 
question? Prof. Young suggests a regularly-recurring 
encounter with a cloud of meteoric matter. 

` When nearest the sun, Encke’s comet is at very nearly 
the same distance from him as the planet Mercury. 
When farthest from him, it is in the zone of small planets 
(nearly four hundred of which are now known), revolving 
between the orbits of Mars and Jupiter. May the at- 
traction of some of these have something to do with the 
effect above referred to? “Small as is the mass of most 
of the tiny bodies in question, it is possible that at cer- 
tain times some of them may act together and produce a 
cumulative and appreciable effect. Of great value to 
astronomy has been the position of Encke’s comet at the 
other extremity of its orbit,in perihelion. Before its dis- 
covery, the mass of Mercury had been rather a matter of 
conjectural inference than of actual calculation, that planet 
having no satellite the motions of which would be affected 
by its attraction. But at certain returns, the comet of 
which we are treating, made very near approaches to the 
planet, and the effects produced on these occasions have 
enabled astronomers to obtain determinations of the 
mass of the planet as accurate, or nearly so, as those 
determined for the larger planets which have satellites. 
The first of these near approaches since the comet’s dis- 
covery took place in 1835; the last at the most recent 
return, in 1891. 

We now come to the physical appearance of 
Encke’s comet. It has on some occasions, when nearest 
the Earth, been just visible to the naked eye, particularly 
in the autumns of 1828 and 1848. After Miss Herschel 
had detected it (supposed to be a new comet), at its 
return in 1795, her brother, Sir William Herschel, 
observed it on November 8, and’noticed it the following 
day pass centrally over a star of the twelfth magnitude 
without obscuring it, whence he concluded that the 
comet “is evidently nothing but what may be called a 

ollection of vapours.” Maskelyne, who observed it at 


t 
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Greenwich a few nights afterwards (Bode had im the 
. meantime, in company with an amateur astfonomical 
friend, detected it at Berlin on November 11, four days 
after Miss Herschel’s discovery at Slough), contested 
this view on the ground that the nucleus might be 
situated not in the apparent centre of the comet. And 
this indeed would seem to be the case; the general 
appearance of the comet, when seen under the most 
favourable circumstances, being that of a slightly oval 
vaporous mass, with a small ill-defined nucleus 
eccentrically situated within the coma. In 1848, 
towards the end of September, a faint brush of light was 
noticed by Prof. Bode, extending from the more coe- 
densed part of this towards the sun; and a few weeke 
afterwards a tail, between one and two degrees in length, 
was seen on the other side, z.e, the normal position of a 
comet’s tail. Late in the month of November in the 
same year, it may be remarked, the comet made one of 
its very near approaches to Mercury, coming within the 
distance 0'038 of the Earth’s mean distance from the 
sun, or about three and a half millions of miles. ‘The 
return of 1871 was a noteworthy one in several respects ; 
and particularly for the remarkable fan-like appearance 
which the coma presented in November®"and December. 

The apparent contraction of a comet’s bulk as it ap- 
proaches the sun, and dilatation of it again when receding 
from him, which has been manifested in several of these 
bodies, has been especially marked in the case of 
Encke’s, the visible diameter at perihelion being not 
equal to the twentieth part of what it is about the time 
when the comet first comes into view. The most probable 
cause of this would seem to be that suggested by Sir 
John Herschel, which would make it rather apparent 

. than real, namely, that near the sun a part of the cometary 
matter becomes invisible by evaporation, just as a cloud 
of fog might be. , l 

In 1871 the spectrum of this comet was examined by 
Prof. Young, and found to consist of three bright bands, 
of which the central one was the most prominent ; they 
were somewhat sharply defined on the least refrangible 
side, whilst on the other they were diffused. “Of a 
continuous spectrum there was-no trace, and the spec- 
trum was the same from every part of the comet.” But 
in 1881 a faint continuous spectrum was detected by Prof. 
Tacchini, so that the result of spectrum analysis applied 
to this comet would seem to be essentially the same as 
that obtained from the great majority of comets of which 
the light has been examined in this way. 

At the last appearance of Encke’s comet, in 1891, it 
was first seen by Prof. Barnard at the Lick Observatory 
in California, at the beginning of August, and passed its 
perihelion on October 18. At the present return it was 
detected at the Nice Observatory‘on October 31, in the 
constellation Pegasus; and Dr. Max Wolf found it 
registered on a photographic plate taken by him the same 
evening at Heidelberg. As on several previous occasions, 
its ephemeris has been calculated by Dr. Backlund, of 
Pulkowa; and it is matter of regret to notice his ac- 
companying announcement that this is the last occasion 
on which he will be able to undertake it. The earlier 
portion of this ephemeris -was given in NATURE last 
week, 

W. T. LYNN. 





‘PROGRESS OF THE CATARACT CONSTRUC- 
TION COMPANY'S WORKS AT NIAGARA. 


"THE general scheme of the Niagara Falls Power Com- 
pany has already been described in these columns 
-(NATURE, vol. xlix. p. 482). We understand that the 
great power house is now complete, and the foundations 
ready for the three great 5000-horse power dynamos 
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which haye been constructed by the Westinghouse 
Company. The turbines and vertfc&l shafts up to the 
floor of the power house have long been in place, andthe 
dynamos may now be shipped any day. They have 
already been révolved in the shops at full speed, Our 
readers will remember that there is no gearing. The 
dynamos are on a fertical shaft, and the revolving fields 
arg external to the armature, forming a sort of bell-cover 
to it, with the poles pointing radially inwards. This was 
éhe only design which Prof. Forbés could make to fulfil 
the requirements of the turbine designers as to maximum 
weight and minimum fly-wheel effect to be allowed. It 
gives a splendid mechanical construction, as the re- 
volving pole-pieces and coils are retained in place against 
sthe centrifugal forces by the nickel-steel rfhg which forms 
the yoke. . 

The frst place to be sufpfied with current is the 
aluminium works of the Pittsburg Reduction Company. 
To convert the two-phage, 2000 volt alternating current 
intosa continuous cigrent of 160 volts at these works, 
2500 feet from the” power house, transfrmers are there 
used, and the low pfessure, alternating Current in two 
phases is supplied to comnfutating machines. «This is a 
new departure of great interest, as no machines of this 
class have been previously built except for experimental 
purposes. Théy are each of 5o0-horse power, and are 
continuous current machiney with four rings attached to 
four bars of the commugator. The alternating current is 
supplied by brushes rubbing on these rings, and it drives 
the machine ås a motor.*The continuous current is taken 
from the commutator by brushes in the ordinary way. 
All this machinery was made for the Cataract Con- 
strugion Company by the, General Electric Company, 
which is ‘far the largest electrical concern in the United 
States. The machinery was tried in September, and it 
seems to work@dmirably. Foyrof these machines, with 
eight transformers, equal to 2000-horse power, are being 
put down to begin with. ° 

The next place to be supplied is the Carborundum 
Company, which makes % substitute for emery, much 
harder, being composed of carbon and silicon raised to a 
high temperature in an electric furnace. They begin with 
1000-horse power, and thei» factory is making good pro- 
gress. ‘ e . 

After that the Buffalo transmission will go on, but the 
selling of power in the neighbofirhood is more profitable 
than at a distance ; and many of the manufacturers, who 
have been holding @ack for two years to see how the 
tariff was to be settled, will new start factories, and 
some of them will settle at Niagara Falls to get the 
cheap power. ° et ene 

The transfg’mer house, for raising the electric pres- 
sure from 2000 to 10,000 @r 20,000 volts, is on the side of 
the canal opposite the payer house, end these are con- 
nected by a massive stone bridge, with a covered way 
for carrying the cables. Theconcrete subway starts from 
the transformer house, arf is at present @ be used for 
supplying the first customers on the Company’s lands. . 

Everythings looks most promising at present, and 
as to the electrical works, everything indicates that 
any other general scheme than the one adopted 
would haye been vastly inferior. Especially is low 
frequency proving itSelf invaluable. ® The” continuous 
current could flot have been got for the aluminium works 
without it, the nfétors will be far more satisfactory, and 
the safety and economy of the line is far higher. It 
was once objected that transformers could not be cheap 
or efficient af, the low frequency proposed. Prof. Forbes 
held, however, that large sizes could be got even with 
-low frequency -at half the cost and at higher efficiency 
than anything that had been done on a small scale. 
“This statement was based upon his own designs ; and 
now it is entirely supported by all the manufacturers 
who have made designs for the work. 2 
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THE NILE RESERVOIR. 


N official memorandum upon the propose? modifica- 

. tions in the Assuan dam project has been drawn 
up by Mr. W. E. Garstin, C.M.G., Under-Secretary of 
State in the Egyptian Ministry of Publice Works, and is 
published in Tuesday’s® zmes, It will be remembered 
that an account of the schemes fov the irrigation® of 
Egypt was given in these columns a few months ago 
(vol. 1, p. 80). l 

Several arguments have been brought against the, 
Assuan cataract as the site for the dam. The first is 
that this site is not the only possible one to be found 
north of Wadi Halfa. The second, and, at first sight, 
the strongest, argument against the proposal is thateit is 
impossible to By down as an axiom that the Assuan 
‘cataract site is the only feasible one for a dam, while the 
river valley south of Wadi#EHalfa has been unexplored and 
unsurveyed. 

Mr. Garstin critigises the arguments, and shows that 
the project proposed best meets the case. In ghis 
opinion he is sepported by the*®mglish and Italian 
members of tht Technical Commisgion—Sir Benjamin 
Baker and, Signor Torrécelli—*who reported that there is 
only one safe site fora dam between Cairo and Wady 
- Halfa, namely, the Assuan @ataract. Subjoined is Mr. 
Garstin’s description of the scheme. Tie careful con- 
sideration which has been given tù the matter reflects 
great credit upon the Egyptian Government. Scienceis 
to be congratulated upon the action that has been 
taken ; for the benefits that witl accrue t it from the 
investigations which it is proposed to carry out over the 
whole of Nubia will be ofethe highest importance. 


The Council of Ministers og June 3, 1894, approwd in 
principle of the proposed dam and reservoir at the Assuan 
cataract, and directed the Ministry of Finance, when preparing 
the Budget for 1895, to occupy itself with the® questfon of ob- 
taining the funds necessary for the execution ofthis work, 

The project, as then submitted to the Government, consisted 
of adam with its crest at R,L. 114'00, which height would 
have enabled wa‘er to be stored ,in sufficient quantity for the 
requirements of Middle and Lower Egypt ; in other words, for 
the whole country lying to the north of Assyut, 

Most unfortunately the construction of this dam would have 
necessitated the submersion for $ome six months every year of 
the celebrated Philæ tergples, gs well as of a considerable num- 
ber of Nubian monumentse which, although less known than 
those of Phils, are of great‘importance to all those interested 
in the history of ancient Egypt. 

The archeological societies of Europg, upon hearing of this 
proposal, protested against jt in the strongest terms, and begged 

‘the Egyptian Government to reconsider its decision, and to 
endeavour to find some alternateve scheme ky which the country 
might reap the advafitages to be@lerived froma stor@ye reser- 
voir, without sacrificing the interests of sciense and archzo- 
logy. 

othe Ministry of Pablic Workserecognising that these pro- 
tests were founded upon reasons so strong as įp commmnd re- 
spect, reconsidered the whole matter in detail, and endeavoured 
to find such nipdifications of thf original scheme as might re- 
concile the interests of Egypt and of science. E: 

The result of its studies is the modified projec, which has now 
been submitted to the Egyptian Government. y 


The modified scheme as at present submitted is of the nature 


of a compromise ; ® is hoped jhaf it eill satisfy the scientific | 


world, while, at the same time, it will furthemthe interests of 
this country. : k 

It is now proposed to build a dam at Assuan with its crest at 
R.L. 10600, or eight metres (26 ft.) lower than that of the 
original project. This work wjll of necessity store very much 
less water than the high-level dam would havg done. At the 
same time a reservoir of this height will supply sufficient water 
for the wants of either Middle or Lower Egypt separately, 
although not for their combined areas. ' 

This will mean that the reclamation of the country will pro- 
ceed more slowly than was at first proposed ; and when in 
course of time the country to the south has been explored a 
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` above high-water level altogether. 


a 


second dam can We made which will store sufficient water for 
the n@eds of the rest of Egypt. 

This proposal is no new one, but has been fully discussed and 
estimated for in Mr. Willcocks’s report upon the different sites. 

The great advantage to be derived from carrying out the work 
in the above manner is that it will only submerge portions of 
the Philz island, while it will leave the rest of the Nubian 
monuments untouched. A reference to Mr, Somers Clarke’s 
note upon these latter will ‘show that their levels are all well 
above that of the highest water surface in the modified project 
as now submitted. 

As regards the Phile temples, the main buildings will be 
It is true that the South 
Quay wall, and some of the smaller temples, would be sub- 
merged if left unprotected. It will, however, be possible, by 
the construction of a low water-tight wall, or by other means, 


e| to so arrange for their protection that no damage will be done to 


them by the water. 

Toa certain extent the artistic beauty of the group will be 
impaired, but in a land so full of interesting relics as is Egypt, 
it is unfortunately impossible to carry out any great public work 
without in some degree interfering with some one or other of 
these. The only thing to be done is to try and minimise this 
interference as far as is possible, and in the present case the 
Ministry of Public Works thinks that it has succeeded in so 
doing. 

As regards thedetails of the protection works to be carried 
out upon the Phil island this Ministry will consult the scientific 
societies upon every point, and will endeavour, as far as lies in 


its power, to meet their wishes in the matter. 


In order to still further minimise any possible loss to science 
which might ensue from the construction of the reservoir, it is 
proposed to carry out an archaeological and scientific investiga- 
tion of the whole of Nubia, ` 

The English societies very rightly impressed the necessity of 
this work upon the Egyptian Government, The latter, although 
both willing and anxious to carry it out, found it impossible to 
do so, owing to the necessary funds not being available. If, 
however, the reservoir be made this difficulty at once disappears, 
as the cost of the above investigation will be added to the 
estimate of the dam itself. 

The Public Works Department has been directed to put in 
hand as much of the work as lies within its scope and power 
during the ensuing winter season. Topographical surveys will! 
be made and plans prepared ; the true bearings of the temples 
will be fixed and the preliminary plans of all sites completed. 

This portion of the work being done, the Egyptian Govern- 
ment will ask the European scientific societies to depute certain 
of their members to come to Egypt and coniplete the work. 

In this manner it is hoped that a record and a knowledge will 
be obtained of this most interesting country which will be 
worthy of the present age, and which should be of the greatest 
value to the scientific world in the future. 





NOTES. 

WHERE the good of science is concerned, the Goldsmiths’ 
Company is generally among the leading benefactors. With 
characteristic generosity, the Company has decided to make 
a grant of one thousand pounds for the purpose of prosecuting 
research work in connection with the anti-toxin treatment of 
diphtheria, and in aid of the manufacture of the serum. At 
the request of the Company, the Laboratories’ Committee of 
the Royal College of Physicians and Surgeons have undertaken 
the administration of the grant. ; 

RevUTER’s correspondent at Rome reports that at a quarter 
past six on the morning of Tuesday, November 27, an earth- 
quake occurred at Brescia, in Lombardy. The shock was fol- 
lowed by subterranean rumblings. A similar, though less 
violent, movement was felt at Bologna at nine minutes past six. 
Five minutes earlier a sharp disturbance occurred at Vienna, 
lasting four seconds. It was followed almost immediately by 4 
second slighter shock of two seconds’ duration. Shocks were 
experienced about the same time at Domodossola, Mantua, 
Pavia, Parma, and Bergamo, while at Rome the seismic instru- 
ments gave evidence of disturbance. ; 
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THE Société Internationale des Electricidhs established a 
eentral laboratory at Paris about seven years ago.e The prin- 
cipal object of the laboratory was the preservation of electrical 
standards, and to afford practical electricians an opportunity for 
testing their various instruments. It is evident that sucha 
laboratory offers special advantages for the investigation of 
questions belonging to the science and industry of electricity. 
These facilities have been to some extent utilised ; but in order 
to increase the usefulness of the institution, the Society has 
added to it a School of Applied Electricity. This school, which 
will be opened on December 3, has been constructed on a plot 
of land granted by the city of Paris, the funds for the buildipg 
having been raised by private subscription. Purely practical 
instruction will be given at the school. There will be two 
chief courses, one dealing with the industrial applications of 
electricity, and the other with electrometry. It is hoped that 
the school will be a training ground for higher work in the 
Central Laboratory, to which it is attached. 


A RUSSIAN ethnographic exhibition will be held next year in 
the Champ de Mars, Paris, 


THE University of Chicago is establishing a special depart- 
ment of botany, with Prof. J. M. Coulter at if head. 


Ir is announced that the printing of the important and 
laborious ‘“ Index Kewensis ” will probably be completed about 
Midsummer 1895. 


THE death has recently occurred of Dr. L. Schwarz, the 
Director of Dorpat Observatory, and the Professor of Astro- 
nomy in the University there, 


THE resolutions passed by Convocation at Oxford, last 
summer, in favour of conferring degrees upon persons who have’ 
pursued a course of special study or research in the University, 
were submitted to a Congregation on Tuesday, and, after some 
discussion, the preamble was carried by a majority of sixty-nine 
votes, : 
` A DALZIEL telegram from Halifax, Nova Scotia,dated Novem- 
ber 27, says: ‘f It'is reported that the steamer Falcon, of the 
Peary Arctic Exploration Expedition, was wrecked on the 
Virgin rocks, some distance off the southern coast of Greenland 
in October, and that all on board perished,” 


THE Royal Botanical Society of Belgium has established a 
Committee of Vegetable Pathology, holding its sittings in the 
Botanic Garden at Brussels, for the purpose of affording informa- 
tion to nurserymen, horticulturists, and arboriculturists, respect- 
ing the diseases which attack plants, and the best mode of 
combating them. g 


IN January last, attention was drawn to the fact that a sale 
of seven lions had taken place at the gardens of the Royal 
Zoological Society of Ireland, of which number six were born 
in Ireland. A further batch of five cubs, all males, has recently 
been disposed of by the Council, after a protracted correspon- 
dence, ‘The total exchange value for these twelve lions ex- 
ceeds, we understand, £500. 


AGRICULTURAL Associations seem to be waking up to the 
necessity for the scientific investigation of diseases and pests 
affecting crops. One of the resolutions passed at a largely- 
attended conference of agricultural societies of New Zealand 
held during the past summer, was—‘‘ That the services of a first- 
class entomologist be obtained by Government, who shall give 
his whole time to an examination of insect pests, with a view to 
their destruction.” ` It was also resolved to request the Govern- 
ment to get expert opinions as to the best method of 
exterminating the grub in corn and grass crops. 


THE promotion of an intellectual observance of Sunday is the 
object of the Sunday Society. At present the Society numbers 
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among its chief aims the opening of the Natural History 
Museum aiid the South Kensington Maseum on Sundays, so 
that the scientific collections of the nation shall enlighten a 
wider public, In furtherance of the general principle involved, 
a number of specfal sermons will be delivered next Sunday, this 
being the Society’s third annual Museum Sunday; and several 
science and art coll€ctions will be open to members of the 
Seiety. s 

„Nezar Dunkeld Cathedral, in the Duke of Athole’s grounds, 
are two of the original five larch trees said to be the first intro- 
duced into this country. They were planted in 1738, and in 
the year 1888 they were measured with the following results : 


Height see 102 ft, 4 in. 
Circumference : 

° 3 ft. from ground »... 17 ft. 2 in 

e Siti 4; i w= If ft r in 

17 ft. 4, PA ww. =: 12 ft. robin. 

5 ft. se go os @8 ft. 8 in, 

m 68 ft. 6 ft. r in 


KPN > ih 

Mr. WALTER B,” HARRIS gave an accougt of his recent 
journey to Tafilet, atefle last m€eting of the Royal Geographical 
Society. He left Morocco tity on November 1, 2893, in dis- 
guise, and crossed the Atlas at àn elevation of a little over 8000 
feet. In connegtion with this, it is worth noting that the 
Bulletin of the Paris Geographical Society (vol. xv. p. 199) 
contains a description, byeM. Gabriel Delbrel, of a visit he paid 
to Tafilet last year. 

Dr. KARL Karstens, of Kiel, has made a critical revision 
of the various estimates of. the gverage depth of the oceans, as 
arrived at by the methods of different calculators. These 
meth8ds he classes as of three Rinds: that of measuring areas by 
the’ planimeter on a contoured map, that of calculating the 
areas of sifecessif® profiles drawn,at intervals of 5° of latitude 
apart, and that ef taking the mean depth of the soundings in 
definite small areas, and combining thefe to give the mean 
depth of the whole. Murray and®Penck had made calculations 
by variations of the first method, and got out the mean depth of 
the oceans as 3797 metres (2074 fathoms) and 3650 metres (1995 
fathoms) respectively ; Heiderich, by the second method, got 
3438 metres (1881 fathoms); and Kriimmel, by the third method, 
gave the figure 3320 metres (181$ fath8ms). ' Since Kriimmel’s 
calculations were made in 1886, hi¢ student Karstens has gone 
over them, taking advantage of the very numerous additional 
soundings which haveebeen made, and he comes to the con- 
clusion that the average depth ofethe oceans as a whole is 
3496 metres, or 1909 fathoms. elhe maximum probable value 
was 36329 and the minimum 3677 metres.e The mean depth of 
the Pacific Ocean is given as 3829, of the Indian Ocean 3593, 
and of the Atlantic 3160 metres. ė 

Hera P. Dipyse published the first part of a discussion of 
the geographical characteristics of fjords in a recent number of 
the Zeitschrift of the Berlin Geographical So®iety (vol. xxix. 


*%. 189). This instalment deals with the morphology of fjord- 


riven coasts, a Subsequent paper being intended to treat of the 
theory of the origin of fjords, The author distinguishes 
between fjords or inlets running into steep coasts, and some- 
times branching, includifig ohe gr more ba@ins deeper than the 
sea immediately®outside, and fjord-channels or sounds which 
are similar but ope at both ends, and fford-/akes which are . 
similar but closed at both ends, and separated from the sea. 
A farther distinction is drawp between the different kinds 
of inlet which superficially resemble fjords, the most contrasted 
in submarine configuration being the rias of Spain and other 
coasts, in which the depth of the water gradually increases from 
the head until it merges in the general deepening of the sea 
outside. The inlets of the south-west of Ireland are examples 
of this type, contrasting with the characteristic fjords of the 


‘readings gives the linear horizontal distarfe. 
‘thus greatly simplifies many surveying operations. 
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north-west of Ireland, the west of Scotland, and Norway. The 
greater part of the paper is occupied by an accpunt of the 
distribution of the varieties of fjord-coasts in different 
parts of the-world, and the ‘generalisation is made that 
there are none of those coast-features oujside the limits 
of lands which bear Signs of recent glaciation. Herr 
Dinse has made a complete discussion of the princfpal 


dimensions andthe exact configuration of eighty-three fjordsjn | 


all parts of the world, taking his data from the largest-scale 

sea-charts available for each region, and these figures aree| 

printed as an appendix. The paper is illustrated by a few 

contoured maps of fjords, and, by profiles showing their longi- 
9 


tudinal and transverse sections. s 


THE Gradient Telemeter Level, of which we give an illus- 
tration, should be of servic to civil engineers and surveyor! 
Its novelty consists in the absence of a vertical circl®, while a 


* ‘circle tilted out of the horizontal plane takes the place of the 


horizontal circle in an ordinary theodBlite. So constructed, the 
instrument can be used to obtain lineardissances,’ gradients, and 
differences in letel of objects without tl® use of land-chain or 
tape. Thegcircle is divided int8, natura? tangents instead of 
degrees. When the reading is gero, the telescope is horizontal, 
but by rotating the circle, the telescope issinclined to the 
horizontal line, and the inclination is ipdicated by the pointer 


to the circle. Asan examp'esof the use of the instrument, 
° 
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suppose the whole of the levelling staff to bg below ghe hori- 


zontal line of sight. Setting the circle for ʻa gradient of one in 
twenty-five, le®the reading of thé staff be 1 3'86. Now set the 
circle so that the index points to a gradient of one in twentyp 
and let the reading be 8°45. The difference b&ween these two 
readings is 5'41, and, eliminating the decimal point, the number 
obtained—541—is the horizontal distance in feet between the 


‘instrument ahd the%taff, witheut any further calculation. Other. 


pairs of gradients may be used, and the differfnce of their staff- 
The instrument 


A COLLECTION of valuable notes on ihe aborigirfes of various 
parts of Australia is given in the November Journal of the 
Anthropological Institute. The notes, which take the form of 
answers to questions on the manners, customs, religions, super- 
‘stitions, &c., of the native tribes of Australia, have been col- 


lected by Dr. E. C. Stirling. The natives are divided into 
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innumerable tris, and different customs prevail every two 
hundfed mjles or so. Arithmeticis beyond their comprehension. 
Most of the tribes appear to have distinctive names for one and 
two, but for three they say two and one; for four, they say two 
and two ; ang for five, two two and one. The fingers are 
used in counting, but numbers beyond five are very seldom 
used, Numbers greater than ten are usually described as 
“plenty ” and ‘‘ many,” and explained by opening and closing 
the hands several times. The tribes have avery limited know- 
ledge of the measurement of time. They tell the time of day 
by the sun, and speak of the different times of the position of 
the sun. They reckon by so many moons, and determine the 
year by the seasons ; but they havé no knowledge of the con- 
stellations, nor have they any names for the months, or moons, 
as they call them, or any recognised beginning of the year, nor 
artificial timekeeper of the nature of sun-dials, though the lengths 
of thé shadows of trees is used by some tribes to determine the 
time of day. The heavenly bodies are not worshipped, neither 
are any ceremonies performed at the new moon, sunrise, sunset, 
the solstices, equinoxes, &c. The Milky Way is supposed to 
be the largest creek or river. A fresh sun is believed to shine 
every day, and the phases of the moon are explained by the 
prevailing course of the wind and prevailing quarter of the rain. 
Eclipses, rain, thunder, lightning, rainbows, wind, and Aurora 
Australis are supposed to be the work of evil spirits. Many 
other beliefs are described in the notes, which will be read with 
great interest by every student of anthropology and folk-lore. 


THE mutual alterations effected between an invading igneous 
mass and the rock which it invades, have long been the subject 
of much study and speculation. An interesting case, present- 
ing some exceptional features, has recently been described by 
Prof. Cole (Trans. Roy. Dublin Soc. vol. v, (n.s.) No. 5). 
On the coast of Co. Down, the Ordovician strata are cut by 
numerous basic dykes, In.some cases, material of more acid, 
composition has intruded at a later date, and, forcing its way, 
along the same lines of weakness as the earlier basic material, 
has produced “compound” dykes. It is one such compound 
dyke, at Glasdrumman, consisting of basaltic andesite rifte 
lengthwise by later eurite, that Prof. Cole describes in detail. 
The new-comer has ‘re-melted the more easily fusible andesite, 
and the two magmas have mixed along the contact. Various 
stages of mixture are described, but the most interesting facts 
are those concerning the large crystals of quartz and felspar 
which abound in the marginal portions of the eurite. These 
crystals have evidently consolidated under other, and earlier, 
conditions than the main mass of the rock, since portions of 
the eurite-matrix have eaten their way into them before solidi- 
fying, But crystals undoubtedly so corroded are also found in 
the andesite, into which they must have floated from the eurite. 
The presence in a rock of crystals of evident foreign origin is 
no new thing, but hitherto it has, in all such cases, been either 
shown or assumed that they were caught up by the rock in 
which they are found from some other into which it had 
intruded ; whereas, here, it is the invading eurite that has 
parted with its crystals for the benefit of its host. Thus the 
common dictum, that ‘‘an enclosed block must be older than 
the rock immediately enclosing it,” is apparently controverted ; 
yet, since consolidation is the datum from which age is 
measured, it becomes a decidedly nice point in geological 
nomenclature whether a partially re-fused rock can be allowed 
to pass as entirely older than the rock which has re-melted it, 


Some interesting particulars concerning ‘‘ aventurine glass,” 
one of the most curious products of the world-renowned glass- ` 
works at Murano, near. Venice, are given in the current number 
of the American Journal of Science, by Mr. Henry S. Washing- 
ton. Its name is derived from its supposed discovery “by 
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chance,” some brass filings having been dropped dccidentally 
into a pot of molten glass. After the late Dr. Salviati’s yevival 
of the glass industry at Murano.it was rediscovered, but the 
present process isa trade secret. The best glass is of a copper- 
‘brown colour, and transparent to translucent in thin flakes, 
showing on the edges a pale brown colour. It is filled with 
‘innumerable small flakes and spangles of a slightly brownish 


yellow colour and brilliant metallic lustre, consisting of- 


crystallised copper. Under the’ microscope the glass shows a 
porphyritic structure, the ground-mass being composed of a 
perfectly clear and colourless glass basis. The crystallised 
portions consist of large phenocrysts, small phenocrysts, and 
microlites, The former range in diameter from 0’05 to of2 
mm,, are tubular and extremely thin, the thickness scarcely ex- 
ceeding’ 0'002 mm., and are perfectly opaque notwithstanding 
-their excessive tenuity. Most of them are hexagonal in outline, 
the hexagons being of almostideal symmetry; but equileteral 
triangles, which occasionally show truncated angles, also occur. 
‘The smaller phenocrysts are much more diverse in crystalline 
form, and may be generally grouped in one of three divisions : 
-cubo-octahedral forms, octahedra, and twins. They occur in 
portions of the glass free from the larger phenocrysts, but filled 
with abundant microlites, from which @hey are usually 
separated by a clear zone. The copper has evidently crystal- 
lised out from solution in the molten glass exactly like a salt 
from water, following Lehmann’s laws of crystal growth in 
solutions. Mr, Washington is of the opinion that the glass is 
‘produced by melting together glass, cuprous oxide, and some 
reducing agent, such as siderite ; and that FeO is in this case the 
reducing agent is shown by the greenish colour of the imperfect 
glass, which is not the blue green of copper, but the yellow green 
of ferrous glass, and perhaps due to too large a quantity of 
reducing agent. 


| AT the last meeting of the French Physical Society, MM. 
Cailletet and Colardeau read a very interesting paper on the 
condensation of the gases produced by electrolysis on electrodes 
formed of metals of the platinum group, It is well known 
‘that when acidulated water is electrolysed by means of platinum 
electrodes that, on removing the battery and connecting the 
electrodes, a current is obtained in the opposite direction to the 
original current used to perform the electrolysis. This current, 
which only lasts for a short time, is explained by the recombin- 
ation of the hydrogen and oxygen which coat the platinum elec- 
trodes, The authors, taking advantage of the well-known 
property of finely-divided platinum of occluding gas in large 
‘quantity, were led to use masses Of finely-divided platinum con- 
tained in silk bags as electrodes, and in this way, using electrodes 
weighing six grms. each, a current was obtained, after discon- 
necting the battery, which continued for some time, and was of 
sufficient strength to ring an electric bell. By enclosing this 
form of the cell in a receiver, and compressing the air within the 
receiver, the following results were obtained :—With an 


additional pressure of one atmosphere, the E.M.F. immediately |e 


after charging was 1°8 volts, which fell regularly to zero when 
the cell was .discharged. On increasing the pressure the 
‘character of the discharge-curve obtained entirely alters, and 
consists of three parts. (1) A portion. in which the intensity 
of the discharge current rapidly diminishes. (2) A portion dur- 
ing which the current remains constant. This period occupies 
the major part of the time occupied in the discharge, and the 
E.M.F. at this time is about one volt. (3) A second period in 
which the current diminishes’ and finally becomes zero. The 
‘capacity of such an accumulator, the weight of the two elec- 
trodes being r kilogram, is, under a pressure of 580 atmo- 
spheres, 56 ampere-hours, while a current of 100 amperes can 
be obtained. To obtain the best possible result, the negativ € 
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electrode should contain three times the weight of platinum in 
the positive electrode. With finely-divided palladium a storage 
capacity of 176 ampere-hours per kifo&ram of palladium was 
obtained at a pressure of 600 atmospheres. It is interesting to 
note that the storage capacity of an ordinary lead accumulator 
is about 15 ampére-hours per kilo of metal. 


LEON GUIGNARD in the Journal de Botanigue, adds another 
important contribution to our knowledge of the centrospheres 
of plant-nuclei, entitled ‘‘ Sur l’origine des sphères directrices.” 
It will be remembered that this author was the first to demon- 
strate the existence of these structures in vegetable cells 
(Comptes-rendus, 1891), and also, ina later paper, to describe 
their behavioureduring the origin of the sexual cells and the 
par? they take in the phenomena of fertilisatipn (dun, des Se, 
Nat. 1891). In these earlier works Guignard already figured 
fhany resting nuclei with the @e#trospheres lying outside the 
nuclear Membrane, and usually in close proximity to it, while 
within the nuclear membrane are to ge seen one or more’ 
nucfeoli. Strasburger also observed and figured centrospheres 
outside resting nuchi ih Sphacelaria scopiria (Hist. Beiträge, 
iv. p. 52). Recently, iowevereG. Karsten was led to believe, 
from a study of the relationssof the ffucleoli and camtrosomes in 
the mother cells of the sporeseof Psilotum triquetrum that the 
centrosomes (or gninute bodies included in the centrospheres) 
owe their origin to the ucleoli, and after karyokinesis are re- 
included as nucleoli in the dafighter nuclei. Guignard’s last 
paper is chiefly concerned with an examination of this point, 
and he comesto the conchusion that prior to karyokinesis the 
centrospheres in the cells of the sporangiaeof P. triquetrum 
are external to the nuclear membrane, and that after karyo- 
kinesis, while some of ‘theestnall nucleoli which ‘have not 
disappeared during the division of the nucleus’ are re-included 
within the nuclgar membranes of the daughter nuclei, they 
remain external to-them. ° ê 

A RECENT number of the Minnesota Botanical Studies con 
tains a bibliography on the subjest of the fixation of free nitro- 
gen by plants, embracing ovtr 600 titles. 


THE report of the fifth meeting of the Australasian Associ- 
ation for the Advancement of Science, held at Adelaide, in 
September 1893, has just reached us ‘from Sydney, where the 
permanent office of the Associatfon ig situated. 

Messrs, RIVINGTON, PERCIVAL, AND Co. have published a 
third edition of ‘‘ Practical Inorganic Chemistry,” by Mr E. J. 
Cox. The book is iffended for students preparing for the 
elementary practical chemistry examination of the Department 
of Science and Art.e ° 7 


s 

In the form ot “ Bulletin ‘No. 56,” Mr. P. H. Mell, the 
State Botanist for Alabama,records the result of a series of 
observations on the crossingeof different Virieties of the cotton- 
plant % the Agricultural Experiment Station at Auburn, 
The plant is pollinated by tly agency of the wind and of in- 
sects, and he finds inter-crossing to have a material effect in 
increasing the sgrength of the fibre. 


Miss ORMEROD will issue in a few days an abstract of infor. 
mation on the history and habits of*that seriously destructive 
cattle-pest, tie Warble lily o? Ox Bot Fly. @he description will 
be very fully illustrated, and willbe an epitome of the knowledge 
and experience gained up to the’ present time, and especially 
during the years 1884 to 1894. It will deal practically with 
means of prevention and remedy. The publishers are Messrs. 
Simpkin, Marspall, Hamilton, Kent, and Co. . . g 

AN *“ Artificial Spectrum Top,” devised by Mr. C. E. Ben- 
ham, and sold by Messrs. Newton and Co., furnishes an in- 
teresting phenomenon to students of physiological optics. The 
top consists of a disc, one half of which is black, while the 
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other half has twelve arcs of concentric circles drawn upon it. 
Each arc subtends an apgle of forty-five degrees, If the first 
quadrant there are three such concentric arcs, in the next three 
more, and so on; the only difference being that the arcs are 
parts of circles of which the radii increase in axithmetical pro- 
gression. Each quadrant thus contains a group of arcs differ- 
ing in length from those of the other quadeants. The curioks 
point is that when this disc is revolved, the impression of cong 
centric circles of different colours is produced upon the retina. 
If the direction of rotation is reversed, the order of these tints 
is also reversed. The cause of these appearances does not 
appear to have been exactly worked out, 


THE additions to the Zoological Society’s Gardens during ®he 
past week includ a Black Lemur (Lemur macaco, 8) from 
Madagascar, presented by Mr.gRoche ; a Snowy Owl (Wycteae 
scandiaca), captured in mid-Atlantic, 700 miles from land, 
presented by Mr. Harston Eagle: two Levaillant’s Cynictis 
(Cynictis levaiilanti), two’ Domestic Sheep (Ovis aries, var.), 
two Puff Adders «Vipera arietans ®ae Cape Bucephalus 
(Bucephalus capensis), six Hispid Lizards fcama hispida), five 
Rough-scaled Lizards (Zonwrus cordlus), a‘Delalande’s Lizard 
(Nucras delalandi), a Crossed Snake (Psammophis crucifer) from 
South Africa, two Bennett’s Tree Kangaroos (Dendrolagus 
bennethanus) from North Queensland į an Allied Goshawk 
(Astur approximans), three Lang-necked Chelodines (Che/o- 
dina longicollis), twenty-two Golden ‘Pree Frogs (Hyla aurea), 
seventeen White’s Tree Frogs (Ay/g cerula) frem Australia, 
a Spix’s Macaw (Aya spixi) from North Brazil, deposited ; two 
Caroline Conures (Conurus cagoginensts) from North America, 
purchased; two Queensland Tree Kangaroos (Dendrolagus 
lumholtzi, $9) from Queensland ; four Brush ok 
(Zalegalla lathami, 4 8) from Australia, received in exchange: 4 


A E, 
. 


OUR ASTRONOMICAL COLUMN, 


THE PARALLAX OF NEBULA 4e2241.—At the time when 
Dr. Wilsing took photographs of the nebula B.D, + 41°'4004 
for the determination of parallax, he obtained also a series. of 
negatives of B.D. + 41°°4773 (4.2241) for the same purpose. 
This nebula is almost ring-shaped, and displays a céntral con- 
densation. The latter Mpear® more distinct on the photo- 
graphic plates than can bë geen by eye observations, and its 
contour is only sufficiently sharp for micrometric measurements 
on the best plates, so’that the centre of the whole apparent disc 
has been generally used. From June 1@92 to August of the 
following year, 33 plates were obtained, 31 of which have been 
used in this research. Six comparison stars, the positions of 
which were taken from the Bhn zones, have been adopted. 
In the account of the result obtained (Astro, Nach. Ne 3261), 
Dr. Wilsing gives a table showing jhe. deduced @istances of the 
nebula from the two cgmparison stars 3 and 6. A second table 
contains the mean monthly values @f these distances with their 
differences from the whole mean value obtain@d from “all the 
measurements, together with the gnost probable errors of the 
measurements. © $ 

The following table shows these differences between the total 
and monthly means for the two stars 3 and 6; @ ' 


IN, 3] {N, 6] Prob. error. ha 
a a 
1892 June 21 e... @0'03 ..., 90°28 +088 ... 5 
July 13 OII 0.9 +003 e006 ... 9 
Aug. 9 OOJ ae =F ay O13, 2 
Sept. 25 +00 ... -O'06 .., OOS 1.05 
Oct. 4 ~0'I3} ... FOOL... OTIS sw 2 
Nov. 8 +020 an e tO'O3 o'I . 3 
Dec, 22 -O'53 = -O44 . vl I 
1893 Feb. 4  ... —0I3 ww O34 or 1. 1 
Jay . -0'08 e -oQ O'I3 im 2 
Aug. -0'53 —o't4 o1 .. I 


These differences, when considered in relation with the 
probable errors of the measurements, have as Dr. Wilsing 
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suggests, to be caugiously dealt with, and he is led to conclude: 
from tlsis series of measures that the relative parallax of this- 
nebula does hot exceed one or two tenths.of'a second of arc. 


A POossIBLE New ZONE oF ASTEROIDS.—The secular: ` 


variations of thg orbits of the four inner planets has lately 
occupied Prof. Sew corabis attention, with the result that 
several ‘elements have been found to vary in a manner un- 
accountéd for by existing theory. (Astronomical Journal, No.. 
327.) “These anomalies,” says Prof. Newcomb, ‘cannot be 
simultaneously explained either by an intra-mercurial zone of 
planets, by the action of matter reflecting the zodiacal light, or 
“by a deviation of gravitation from the usually accepted law. 
The uncertainty as to the mass of Mercury makes the construc- 
tion even of a working hypothesis difficult ; but apart from all. 
considerations of probabilities, 2 priort, the hypothesis which. 
be$t represents observations, is that of a ring of planetoids of 
*small eccentricity a little outside the orbit of Mercury, and a 
little more inclined to the ecliptic. The total mass of the ring 
mayerange from one-fiftieth to, perhaps, one three-hundredth of 
the mass of: Venus, according to its distance from Mercury.” 





Prof. Newcomb intends to carefully investigate the matter in. 
order ‘‘to decide whether the results of the hypothesis are such. 
as to counterbalance its extreme improbability.” 


A New Comet.—EZdinburgh Circular, No. 43, dated 
November 23, states that a telegram received from the Central 
Astronomical Statfn at Kiel announces the discovery of a very 
faint comet, by Mr. Edward Swift, at 8 p.m., Californian time, 
on the 2oth inst, It was situatedin Right Ascension, 22h. 18m.. 
24S., and South Declination, 13° 7’, and was moving slowly 
towards the east. 





ANEW SERIES OF NITROGEN COMPOUNDS, 


ANOTHER new series of nitrogen compounds, containing. 

four atoms of that element along with one atom of carbon. 

in a closed chain, are described by Prof. v. Pechmann and Herr: 

Runge in the currént Berichte. They are térmed ‘ tetra- 

zolium”’ compounds, and the parent base of the series is tetra- 

zolium hydroxide, Petals constitution is represented by the 
H . 





¢ i S$ 
formula HEN Sal . The a base itself has- 


NOH ; 
not yet been isolated ; the compounds prepared comprise the 
derivative in which the two hydrogen atoms directly attached 
to the two end nitrogen atoms are replaced by phenyl, together’ 
with a large number of salts of this base, formed by replace- 
ment of the hydroxyl by halogens or other acid radicles just as 
in the case of metallic hydroxides. The hydrogen atom attached , 
to the carbon is likewise capable of replacement by many 
organic radicles, so that a large number of still more complir” 
cated bases havelikewise been prepared, together with their corres. 
sponding salts. The hydroxides of this new series. are character.“ 
ised by possessing strong basic properties. They may all be pre~- 
pared most conveniently from their chlorides, by the action upon. 
them of silver oxide. They are extremely soluble in water, but 
are completely precipitated from their solutions by ether. The 
aqueous solutions absorb carbon dioxide and behave very much 
like caustic alkalies. They cannot, however, be crystallised, 
forming resins upon concentration. The salts, on the other 
hand, crystallise admirably ; they are usually soluble in water, 
react neutral to litmus, and possess a very bitter taste. Diphenyl 


tetrazolium chloride, HC | » which may be taken as 
` ? NN=N / Ph 


DEI 

a typical salt of the series, crystallises in colourless radiating. 
groups of needles very sensitive to light, which renders them. 
yellow. The aqueous solution yields a flesh-coloured precipi- 
tate of achloroplatinate with platinum chloride, and the double 
salt may be crystallised fram hot water. A crystalline double- 
chloride is likewise produced with gold chloride. The addition. 

of asoluble nitrate or iodide causes the precipitation of the 
difficultly soluble nitrate or iodide of the base. A solution of 
iodine in potassium iodide precipitates an iodine addition pro- 
duct, which can be crystallised from alcohol in beautiful brown 

tabular crystals exhibiting a violet reflection. The parent base 
is produced in solution upon the addition of silver oxide, silver 
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chloride being likewise formed. The chlorige is reduced by 
‘ammonium sulphidé to a compound of the constitetion: 
Z N—NHPh i s.. 
HC 


< , a substance which Prof. v. Pechmann has 
N—NPh 


previously described, and which is interesting ts forming the: 


starting-point for the preparation of the new series. For the 
chloride may at once be prepared from this latter substance by 
oxidation with amyl nitrite and hydrochloric acid. The sub- 
stance is readily prepared by the action of diazobenzene chloride 
upon malonic acid, constituting the insoluble product of the 
reaction, It is of considerable interest to observe that the 
main product of the dry distillation of diphenyl tetrazolium 
chloride is azobenzene. 
° 





THE SCIENTIFIC INVESTIGATIONS OF THE 
SCOTTISH FISHERY BOARD. ns 


THE Twelth Annual Report of the Fishery Board for Scot- 

land (Part III. Scientific Investigations for 1893) con- 
tains a quantity of new information upon fishery problems, 
and marks an important stage in the history of the Board, 
owing to the successful inauguration during the past year of a 
hatchery at Dunbar for the artificial propagation of marine 
food-fishes. e 

A number of important conclusions are formulated by the 
Board upon various matters, In the first place, the closure of 
the territorial waters to beam-trawling is admitted to have had 
no appreciable effect towards arresting the continued decline in 
the supply of flat-fishes, although the interdicted area has been 
very large. The greater part of the territorial waters of the 
East Coast, the Firth of Forth, and St. Andrews Bay have 
been protected (except for experimental purposes) since 1886, 
and this area was greatly extended in 1889, when practically 
the whole of the territorial waters and several extensive bays 
(the Firth of Clyde and the Moray Firth) were closed against 
ithe operations of the beam-trawler. The reason for the failure 
‘of this method of protection is sought for in the fact that the 
‘present protected area does not embrace the spawning grounds 
of food-fishes, except in the case of the Moray Firth. It is 
most unfortunate that, from lack of a sufficiently seaworthy 
vessel, the Board has been unable to devote the same attention 
to the Moray Firth as to the Firth of Forth and St. Andrews 
Bay, for statistics upon the condition of the Moray Firth 
throughout the year would have been invaluable, But it can 
be definitely asserted that the mere protection of areas that do 
not include spawning grounds is practically useless to prevent 
depletion of the home fisheries, The recommendation of the 
recent Parliamentary Committee that the present territorial 
limit should be considerably extended, is accordingly endorsed ; 
and, in order to ensure the enclosure of the more important 
breeding-grounds, the Board emphasises its recommendation of 
the previous year, that the limit of jurisdiction should be ex- 
tended to ten or twelve miles from shore. 

Experiments have been made upon the effects of alteration in 
the size of the mesh of the beam-trawl upon the capture of im- 
mature fish. It was found that, contrary to the opinion of most 
practical men at the recent Parliamentary inquiry, the size of 
the mesh has a most appreciable influence in determining the 
size of the fish captured. Dr. Fulton’s effective experimental 
trawlings show that the proportion of fishes that escape through 
the cod-end of the trawl increases greatly as the width of the 
meshes is enlarged. 

Prof. M‘Intosh gives an interesting review of the trawling 
question in general, and includes a valuable sketch of the 
changes which have taken place during the past ten years’ in 
trawling-vessels and their apparatus. Reasons are adduced 
which tend to show that line-fishing is quite as destructive as 
trawling to immature round fishes, such as cod‘and haddock ; 
and it is maintained that the perennial abundance of the floating 
fauna, of which larval stages of bottom-animals form so large a 
proportion, is sufficient to prevent the trawling-grounds from 
being depleted of fish-food to any serious extent. 

The volume includes a number of papers of a more purely 
‘biological character upon the development of fishes, on the in- 
“vertebrate fauna of the Firth of Forth and certain inland lochs, 
on the oviposition and rate of growth of the sand-eel and certain 
other fishes, and on some seasonal changes in the histology of 
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fishes. Two papers on the osteology of the tunny and on the 
anatomy of the pectoral arch in the gurnard seem to us to be 
completely out of place in an official °publication ostensibly 
devoted to fishery investigations, with which they have nothing 
to do. z 

Turning to Brof. M‘Intosh’s ‘‘ Remarks on Trawling,” 
justifiable as his general position app@ars to be, he has, never- 
thegess, left himself gopen to criticism on a number of minor 
points. It is difficult to reconcile with the statistics of the 
Garland trawlings the Professor’s remark that ‘‘the closure 
of the inshore waters—e.g, St. Andrews Bay--must have 

econduced to the prosperity of the turbot and the brill of 
that neighbourhood, most of the turbot (ranging from 9 to 11 
inches) which formerly were captured by the trawlers now being 
unmolested ” (pg 167). Forin Dr. Fulton’s introductory report 
on @he work of the Garland it is stated that in St. Andrews 
Bay, as in the Firth of Forth, there was an a€tual decrease in 
1893 of “‘turbot and brill” in the closed areas as compared 
with 1892 (p. 26); and the decfease of flat-fishes in general 
during the eight years of closure is demonstrated on P. 33- 
Moreover, out of the twenty-four experimental trawlings con- 
ducted by the Garland fn the closed waters of St. Andrews 
Bay"ln 1893 only tw@ t@rbot, and no brill atall, were obtained. 
Indeed, the average takg ofturbot was twice asgreat in the un- 
protected as in the pgctected ayeas of the Bay (p. 42). 

In one of the most interesting sections of his Remarks” 
(p. 184), Prof. M‘Intosh discugses the ‘‘effect of trawling on 
the invertebrate fauna of the sea-bottom (forming fish-food).” 
It is full of valu&ble observations from the rich stores of the 
Professor’s experience, bit, as argument, seems to us to be 
vitiated by a very questiongble assumption which underlies it, 
viz, thatjall invertebrate life on the sea-bottom furnishes food 
for fishes. Half the groups at least, which are mentioned by 
the Professor in this connection should, in pur opinion, be 
eliminated, viz. sponges, hydroidg, anemones, alcyonaria, star- 
fishes, balani, and ascidians, although we are quite prepared to 
allow@hat now and then, in exeeptional cases, particular species 
of some of these groups may be swallowed by fishes, Therefore 
the Profesgpr’s argument that the trawl causes little impoverish- 
ment of the supply of fish-food, owing to the rapid powers of 
growth and repair which the above groups (among some others) 
possess, is seriously impaired. © 

In Mr. Harald Dannevig’s Report (p. 211) we notice the 
interesting observation that fishes which spawn during the night 
in open ponds will do so during the day also if the pond be 
darkened. 

Coming to the biological investigations,we observe that Prof, 
M‘Intosh has overlooked {p. 229) the fact that the Norwegian 
Topknot (Zeugopterus norvegicuswhas Ween recorded by Mr. 
Cunningham as occurring in consider@ble numbers at Plymouth 
(Four. M.B.A. ii. 1892, p. 325). In connection with Mr. 
Sandeman’s investigations on seasonal changes in the histology 
of fishes, attention mag be drawn to another paper by Mr. 
Cunningham (Your. M.B.A. ii. 1898, pp. 16-42), in which a 
number of remarkable histological changes are shown to take 
place in the female conger durin? the periog of the maturation 
of her eggs. œ ` 

The main res&lts of Mr. Dickson’s physical investigations 
in the Farde-Shetland seas seem to us tg be of profound im- 
portance. If, as he contends? a mass of Atlantic water is every 
year adfnitted’ ehrough the Farde-Shetland Channel, winds 
round the Shetlands, and borgs its way down the eastern coasts 
of Scotland in the summer months, guided by a‘bank of dense‘ 
water in the upper regions of the North Sea, it is clear that we 
have at once am explanation of numbers of isolated facts of 
occasional or periodic distribution of pelagic animals in those 
regions, which have hitherto seemed merely freaks of Neptune 
or Æolus. And it cannot be doubted that a further extension 
of such investigations as*Mr. Déckson has"been tarrying out 
‘in H.M.S. Yacka®, if coupled with a corresponding survey of 
the pelagic fauna, wall provide the Jong-sought solution of the 
migrations of the herring and other nomad fishes round our coasts. 

In congratulating the Board upon its scientific achievements 
for the yearg we cannot help expressing our intense regret that 
the recently vac@nt chairmanship was not offered by the Govern- 
ment to Dr. John Murray. His experience and energy would 
at all times be invaluable, but at the present juncture, when so 
many important fishery problems of a physico-biological nature 
are pressing for solution, the loss to the Board and to the 
country of his counsel and aid is incalculable. W. G. 
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SIR JOHN DONNELLY ON TECHMCAL 
EDUCATION. 


AT the first ordinary meeting of the new session of the Society 

; of Arts, Major-General Sir John Donn®@lly delivered an 
address in which he dealt with some points in the history of 
the Society, and especially with those tonnected , with the 
promotion of education. The following is a condensed report 
of his remarks bearing upon the development of technical 
instruction :— 

In 1868, a Conference on Technical Education was held 
by the Society of Arts, and shortly afterwards—on March 24, 
1868—on the motion of Mr., now Sir B. Samuelson, Bart., the 
House of Commons granted a Select Committe, of which he 
was appointed chairman, ‘‘to inquire into the provisions for 
giving instruction in theoretical and applied science to the 
industrial classes.” The firsgthree of their conclusions were—e 

. (1) That, with the view to enable the working classes benefit 
by scientific instruction, it is of the utmost importance that 
efficient elementary imstruction shoul be within the reach of 
every child ; (2) that unless regular attendance of the chilgren 
for a sufficient perictl can be obtained, “littl can be done in the 
way of their scientific instruction ; (3) t&at elementary instruc- 
tion in drawing, in physiol geogwaphy, atd in the phenomena 
of nature should be given in elementary schools. Throughout 
these discussions the object-les¢on afforded by the Paris Exhi- 
bition of 1867 was universally acknowledged go be the main 
feature of the movement. ° 

Sir John Donnelly brought begore the Society in 1872 a scheme 
for examinations in technology, whichevere to be supplementary 
to the examinations of the Science and Art Department. The 
scheme did not meet with much entfiusiasm, and manufacturers 
set themselves against it on the grounds that trade secrets 
should not be the talk of the elass-room. However, since then 
the examinations have been very largely developed ‘by thg City 
and Guilds of London Institute. ® 

Owing to a set of circumstances, with which everyone is now 
thoroughly conversant, there was, shortly afac the epassing of 
the Technical Ingtruction Act, in 1889, & great windfall for 
technical instruction, Under the Customs afid Excise Act of 
1890, the residue; amounting to something over three-quarters 
of a million of money in England and Wales, became applic- 
able to technical education. It hafbeen so applied very largely. 

: From a recent return it appears that, of the forty-nine County 
Councils, excluding Wales and Monmouth, forty-one are 
applying the whole, and eight aepart of the residue to technical 
education. Of the sixty-one County Boroughs, fifty-three are 
applying the whole, an sgver®a part of the residue to technical 
education ; while in one case only (the County Borough of 
Preston) the residue is being applied wholly to relief of rates. 
Further than this, ten County Boroughs are, in addition, levy- 
ing a rate under the Technical Instructi8n Acts. 

For the year 1893-94, the forty-nine County Councils have 
allocated about £465,000, agd the County Boroughs about 
£161,000 from the Customs arg Excise grant, besidgs raising 
over £12,700 by- rates. This makes a total almost exactly 
626,000 provided in England abone for technical instruction 
for the year, independent of the grants from the Science and 
„Art Department. 3 ° 

It is purely at. the option of local authoritfes whether they 
apply the ‘‘begr’”? money to te@hnical education, or whether 
they use it in relief of the rates. It is very gratifying to see the 
extent to which they have devoted it to the former object, and? 
it shows that the operations of the Science 4nd Art Depart- 
ment, the Society of Arts, the City and Guilds of London, and 
other bodies which had previously been engaged in the move- 
ment, have not bagn unfruitful.e By} unquestiomably a great 
danger lurks around a sudd& outburst of zeal of this kind. 
How far have the public generally been convinced of the efficacy 
of science and art and technical instructiofi, and the advantage 
of spending all the money on it, rather than in relief of rates? 
or how far have they been only momentarily carried away un- 
willing captives at the chariot-Wheels of the enthusfasts? How 
soon will the pendulum of public opinion which has been so 
suddenly and so severely forced in one direction swing back 
again? Or—a still greater danger—how soon will the critic, 
the cynic, and the ‘‘ practical” man commence their innings by 
asking to have the account balanced and the profit shown ? 

` There are already murmurings in the air: did not our fore- 
fathers get on very well without technical education ?, or how is 
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it tha@ we stand—or, at least, stood—at the head of manu- 
facturing and commercial fame and engineering ability? 
At all events, if you cannot show any fruit let us have an 
inquiry; dig up the plant and have a look at its roots to see 
that we have pl&nted the right sort. 

Now what is this ‘‘technical instruction” with which the 
country is so much occupied at the present time? It is defined 
in the Act of 1889 as instruction in the principles of science 
and art applicable to industries, and in the application of special 


, branches of science and art to specific industries or employ- 


ments, as well as in modern languages and commercial and 
agricultural subjects, but not in teaching the practice of any 
trade, or industry, or employment. Š 

. The Act, in fact, provides for instruction in technology and 
net in technics. Besides, though the definition clauseis careful 
to indicate that the principles of science and art are to be culti- 
vated, the title of the Act appeals to the sympathy of the great 
mags who always clamour for a short cut—some way for arriving 
at the money-making application of science and of art without 
that preliminary study which is so laborious and apparently un- 
remunerative. : 

After dwelling upon changes of style in artistic work and 
design, Sir John Donnelly went on to say that every now and 
then we hear a great outcry against South Kensington and its 
t system.” And if South “Kensington now, why not in a few 
years hence the echnical schools and courses of instruction 
which are being‘set up with so much care and thought in all 
parts of the country? This danger is already felt by many who 
are interested in technical instruction, The Science and Art 
Department could always point to the fact that, if its science 
teaching was wrong, it erred in good company, for the sylla-' 
buses were prepared, and the examinations were conducted by 
some of the most eminent men of science of the day. 

But to whom can the local authorities under the Technical 
Instruction Act appeal? It seemed to him that for their own 
satisfaction, and for the future stability of technical instruction, 
they will desire, instead of remaining, as it were, isolated and 
self-contained, to have an influential examining and inspecting’ 
board, to which they might refer, if they found it desirable, for’ 
assistance and advice. There are at present several bodies. 
partially covering the ground—but only partially,’ and there is. 
the great disadvantage of a want of unity. He threw out the 
suggestion that the Society of Arts, which is at present cover- 
ing part of the field, should take the initiative in bringing al} 
these bodies together, so that they may form some kind of joint 
board, or at least co-operate. 





THE BATTLE OF THE FORESTS. 
I. 


THE earth is a potential forest. Given time, freedom from 

geologic revolutions and from interference by man, the 
tree growth must finally dominate everywhere, with few excepted 
localities. 

Its perennial nature and its elevation in height above all other 
forms of vegetation, together with its remarkable recuperative 
powers, assure to the arborescent flora this final victory over its 
competitors. 

So impressed was Dr. Asa Gray with the persistence of indi- 
vidual tree life that he questioned whether a tree need ever die : 
‘¢ For the tree (unlike the animal) is gradually developed by the 
successive addition of new parts. It annually renews not only 
its buds and leaves, but its wood and its roots; everything, 
indeed, that is concerned ‘in its life and growth. Thus, like the 
fabled Æson, being restored from the decrepitude of age to 
the bloom of early youth, the most recent branchlets being 
placed by means of the latest layer of wood in favourable com- 
munication with the newly-formed roots, and these extending at 
a corresponding rate into fresh soil, why has not the tree all the 
conditions of existence in the thousandth that is possessed of 
in the hundredth or the tenth year of its age? 

‘ The old and central part of the trunk may, indeed, decay, 
but this is of little moment, so long as new layers are regularly 
formed at the circumference. The tree survives, and it is 
difficult to show that it is liable to death from old age in any 
proper sense of the term.” , 

IA lecture delivered by Prof. B. E. Fernow. Chief of the Forestry 


Depariment of Agriculture, U.S.A., during the Brooklyn meeting of the 
American Association for the Advancement of Science.. 


we 
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However this may be, we know trees succugb to external 
causes. Nevertheless, they are perennial enough to oufive 
aught else, “to be the oldest inhabitants of the globe, to be 


« more ancient than any human monument, and exhibit in some 


of the survivors a living antiquity compared with which the 
mouldering relics of the earliest Egyptian civilisat#on, the pyra- 
mids themselves, are but structures of yesterday.” The dragon 
trees, so called, found on the island of Teneriffe, off the African 
coast, are believed to be many thousand years old. The largest 
is only 15 feet in diameter and 75 feet high. Our sequoias are 
more rapid growers, and attain in 3000 to 4000 years, which 
may be the highest age of living ones, more than double these 
dimensions. ‘ 

While this persistence of life is one of the attributes which 
in the battle for life must count of immeasurable advantages 
the other characteristic of arboreal development, its elevation 
in height above everything living, is no less an advantage over 
all competitors for light, the source of all life. Can there be 


- any doubt that in this competition size must ultimately triumph, 
ee 


and the undersized go to the wall ? 

Endowed with these weapons of defensive and offensive war- 
fare, forest growth, through all geologic ages during which the 
earth supported life, has endeavoured, and no doubt toa degree 
succeeded, in gaining possession of the earth’s surface. 

As terra firma increased emerging in islands above the ocean, 
so increased the area of forest, changing in composition to 
correspond with the change of physical and clinsatic conditions. 

As early as the Devonian age, when but a small part of our 
continent was formed, the mud flats and sand reefs, ever in- 


, creasing by new accumulations under the action of the waves 


and currents of the ocean, were changed from a bare and 
lifeless world above tide level to one’ of forest-clad hills and 
dales, 

Not only were such quaint forms as the tree rushes Calamites, 
Lepidodendron and Sigillaria present, but the prototype of our 
pine, the Dadoxylon, had made its appearance. 

The same class of flowerless plants known as vascular 
cryptogams, with the colossal tree ferns added, became more 
numerous and luxuriant in the Carboniferous age, as well as the 
flowering Sigillaria and coniferous Dadoxylon. This vegetation 
probably spread over all the dry land, but the thick deposits 
of vegetable remains accumulating in the marshy places under 
dense jungle growth and in shallow lakes with floating islands, 
were finally, in the course of geologic revolutions, turned into 
the great coal fields. 

‘In those and subsequent geologic times some of the floral 
types vanished altogether and new ones originated, so that at 
the end of Mesozoic times a considerable change in the land- 
scape had taken place. 

In addition to coniferous trees, the palms appeared, and also 
the first of angiosperms, such as the oak, dogwood, beech, 
poplar, willow, sassafras, and tulip tree. Species increased in 
numbers, adapted to all sorts of conditions ; the forest ina most 
varied and luxuriant form climbed the mountain-sides to the very 
crests, and covered the land to the very poles with a flora of 
tropical and semi-tropical species. 

Then came the levelling process and other changes of post- 
Tertiary or Quaternary times; the glaciation of lands in 
northern latitudes, with the consequent changes of climate, 
which brought about corresponding changes in the ranks of the 
forest, killing out many of the species around the north pole. 
Only the hardier races survived, and these were driven south- 
ward in a veritable rout, 

When these boreal times subsided in a degree, the advance 
of the forest was as sure as before, but the battle order was 
somewhat changed to suit the new conditions of soil and 
climate. Only the hardiest tribes could regain the northernmost 
posts, and these found their former places of occupancy changed 
by fluvial and lacustrine formations and the drifts borne and 
deposited by the ice-sheets, while some by their constitution 
were entirely unfitted from engaging in a northern campaign, or 
fourid insurmountable barriers in the refrigerated east-west 
elevations of Europe and Western Asia. 

In addition, there had come new troubles from volcanic erup- 
tions, which continually wrested the reconquered ground from 
the persistent advance guards of the arboreal army, annihilating 
them again and again. ee 

Finally, when the more settled geologic and climatic con- 
ditions of the present era arrived, and the sun rose over a 
world ready for human habitation, man found what we are 
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pleased to call the virgin forest—a product of long: continued 
evolutionary gbanges—occupying most, if not all the dry land, 
and ever intent upon extending its realm. ° è 

This prehistoric view of the battle of the forest cannot be left 
without giving some historic evidences of its truth. 

Not only have pajzobotanists unearthed the remnants of the 
circumpolar flora, which give evidence that it resembled that of 
presegt tropic and semj tropic composition, but they have also 
shown that sequoias, magnolias, liquidambars and hickories 
existed in Europe and on our. own continent in regions where 
they are now extinct. We have also evidences of the repeated. 
swccesses and reverses of the forest in its attempts to establish 
itself through long geologic transformations. 

One of the most interesting evidences of these vicissitudes in 
the battle of the fgrest is represented in a section of Amethyst 
Mouneain in Yellowstone National Park, exhibiting the remains 
of fifteen forest growths, one above the other,® buried in the 
lava. Again and again the forest subdued the inhospitable ex- 
corlations ; again and again it hadet@yield to superior force. 

Among these petrified witnesses of former forest glory, mag- 
nolia, oak, tulip tree, sassasfras, linden and ash have been iden- 
tified, accompanying the sedfuoia in regions Where now only the 
hardi@t conifer growths @f pines and spruceg find a congenial 
climate. ú > 

As the forest formed eand spread thus during the course of 
ages, so does it form and spregd to-daf, unless man,edriven by 
the increasing needs of existence, ghecks its progress and reduces 
its area by the cultivation of the soi], This natural extension 
of the forest covet or afforestation takes place readily when- 
ever soil and climate is favourable, but it is accomplished 
just as surely, though infinjtely dower, in unfavourable situa- 
tions. On the naked rock, the coarse detritus and gravel beds, 
on the purely silieeous sand dgposits of river and ocean, or in 
the hot dry plains, the preliminary pioneer wogk of the lower 
vegetation is required. Algæ, lighens, mosses, grasses, herbs, 
and shrubs must precede to cultivate the naked rock, to mellow 
the rough moisture by shading tle ground, and gradually render 
it fit for the abode of the forest monarch. The army of soil- 
makers and goil-breakers, the pioneers, as it were, of the forest, 
are a hardy race, m@king less demagds for their support than 
those that follow.e They come from different ¢ribes, according 
to the soil conditions in which they have to battle. 

The aspen (Populus tremuloides) ds one of these forerunners, 
which is readily wafted by theewinds over hundreds of miles, 
readily germinates and rapidly grows under exposure to full 
sunlight, and even now in the Rocky Mountains and elsewhere 
quickly takes possession of the areas which man has ruthlessly 
destroyed by fire. This humble “and ubiquitous, but otherwise 
almost useless, tree is nature’s rest@ative@covering the sores and 
scalds of the burnt mountain side, “the balm poured upon 
grievous wounds. Though short-lived, with its light summer 
foliage turning into brilliant golden autumn hues, it gives 
grateful shade and presewes from the thirsty sun and wind some 
moisture, so that the better kinds maygthrive and take its place 
when it has fulfilled its mission. 


rl 
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One of the shrubs o» half-trees Which first, take possession of ' 


the soil in fhe western mountain %ountry is the so-called moun- 
tain mahogany @Cercocarpus Jedifolius), covering the bared 
slopes after the fire has killed the old timbe: 

In other regions, as on the ptairies of Iowa and Illinois, hazel 
bushes, of in the mountains of Pennsylvania and the Alleghanies 
in general, ericaceous shrubs lihe the laurel and rhododendrons 
or hawthorn, viburnum and wild cherry are the®first comers, 
While along .water-courses alders and willows crowd even the 
water into narrower channels, catching the soil which is washed 
from the hill-sides and increasing the land atea. 

One of the most interesting soil-makers, wrestling new terri- 
tory from the qcean itself, is the mangrove along the coast of 
Florida. Not only does it r@ach*ougwith its adfial roots, entang- 
ling in their mesh® whatever litter may float about, and thus 
gradually building upgthe shore, but it pitches even its young 
brood into the advance of the battle, to wrestle with the waves, 
and gain a foothold as best it may. 

Not less interesting in this respect is that denizen of the 
southern swamp, the bald cypress, with its curious root excres- 
cences known as cypress knees, which, whatever their physio- 
logic significance, are most helpful in expediting changes of 
water into land sufficiently dry to be capable of supporting the 
more fastidious species in regard to moisture and conditions, 

On the dry hot mesas, and in the arroyos of the south-western 
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tier of our States ang Territories, we meet a different set of 
skirmishers following up the huge cacti and agaves, which to- 
gether with the tree yuccas, penetrate into the very desert. In 
these regions the mesquite or algaroba and others of the acacia 
tribe form the second phalanx, as it were, gtadually advancing 
their lines in spite of adverse conditions. In other regions the 
pine, satisfied with but scanty favour ofesoil moisture, aifi the 
spruce, able to sustain life in shallow soil, and the fir, in the 
higher, colder, and wetter elevations, sometimes much sturfted, 
form the skirmish line. These improve the soil in its moisture 
conditions by their shade, and by thé foliage and litter fallit 
and decaying they deepen the soil, forming a humus cover. The 
duff that is found covering the rocky subsoil of the Adirondacks 
is formed in this way at the rate of about oneefoot in 500 years. 
They are soon followed by the birch, maple, elm, and ash, and 
in moister situations by the oak—first, that hardy pioneer, the 
black oak tribe, and then,the more fastidious white oak, with 
whom the slower but persisttnt hickories, beechesg and other 
shade-enduring species begin to quarrel for the right of occu- 
pancy of the groungl, until the battle is no longer that of the 
forest against the elements and lower vegetation, but between 
the mighty conquerors themselves. *fhés struggle we c&n see 
going on in our primeval forests, winds storms, and decay acting 
as allies now to one, now to tt other*side, and thus changing 
the balan% of power again and again. 

In this struggle for supremacy between the different ar- 
borescent species the competition is less for the soil than for the 
light, especially for tree growth, It, is under the influence of 


‘light that foliage develops, and that leaves exercise their functions 


and feed the tree by assimilatingethe carbon of the air and 
transpiring the water from the soil. The more foliage and the 
more light a tree has at its disposal, the more®vigorously it will 
grow and spreagl itself. 

Now the spreading oak erebeech of the open field finds close 
neighbours in the forest, and is narrowed in from all sides and 
forced to lengthen its shaft, t®elevate its crown, to rich up 
for light, if it would escape being overshadowed, repressed, and 
perhaps finally killed by more powergjl dengely-foliaged 
competitors. e 

The various sþecies are differently endowtd as regards the 
amount of light wifich they need for their existence. Go into 
the dense forest and see wit kinds of trees are vegetating in 
the dense shade of the older treés, and then go into the opening 
recently made, ân abandoned field or other place, where the 
full benefit of light is to be had by all alike, and one will find 
‘a different set altogether occupying the ground and dominating. 
In the first case there may be found, perhaps, beech and sugar 
maple or fir and spfice; @n the-second case aspen, poplar, 
willow, soft maple, oak Ow pine, tamarack, &c. 

All trees thrive ultimately best in full enjoyment of light, 
But some, like those first mentioned, can at least subsist and 
their foliage functionate with a. small “mount—they are shade- 
enduring kinds, usually having a dense foliage, many leaves, 


. and each one needs to do but little work—and exert conside» 


able shade when fully developed. Thost last namegi, however, 
are light-needing kinds, and having less foliage, cannot exist 
long without a considerable amgunt of light. 

To offset this dgawback in the constitution of these latter, 
nature has endowed them as a rule with the capacity of rapid 
height growth, to escape their would-besuppfessors ; but again, 
what they have gained in th@ rapidity of development they 
lose in the length of life. They are mostly short-lived species, 
while the shade-enduring are generally slower growers, Wat 
persistent and long-lived. Some kinds, like*most of the oaks, 
stand between the two ; while exhibiting a remarkable capacity 
of vegetation in the shade, they are really light-needing species, 
but comparatively slow-growey and long-lived’ One of the 
same speciés behaves also semewhat differently under different 
soil and climatic conditions; for instance,®as a rule, the light- 
needing species can endure more shade ®n moist soils, and the 
shade- enduring require more light on drier soils. 

In the earliest stages of life the little seedlings of most trees 
require partial shade, and arë quite sensitive in regard to light 
an 


conditions. Some have such a small rfnge of light and 


shade endurance that, while there may be millions of little 
seedlings sprouted, they will all perish if some of the mother 
trees are not removed and more light given; and they will 
perish equally if the old growth is removed too suddenly, and 


, the delicate leaf structure, under the influence of direct sunlight, 


is made to exercise its functions beyond its capacity. 
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I$ft to,itself the forest grows up, and as the individual trees 
develop, each trying to hold its ground and struggling for light, 
a natural thinning takes place, some trees lagging behind in 
growth and being shaded out, until in old age only as many 
trees remain as can occupy the ground without incommoding 
each other. 

This struggle among the individuals goes on during their 
entire life. Some few shoot ahead, perhaps, because of a 
stronger constitution or some favourable external cause, and: 
over-tower their neighbours. These, lagging behind, fall more 
and more under the shading influence of their stronger neigh- 
bours until entirely suppressed, when they only vegetate until 
they die. Thestruggle continues, however, among the dominant 
@lass, and it never ends. 

Thus the alterations of forest growth take place, oak follow- 
ing pine, or pine following oak ; the poplar, birch and cherry 
appearing on the sunny burns, or the hickory, beech, and 
aple creeping into the shadier pine growths. While in 
t 


e eastern forests under natural conditions the rotation of — 


power is accomplished in at least from 300 to 500 years, the old 
monarchs of the Pacific, towering above all competitors, have 
held sway 2000 or more years, In this warfare, with changes 
in climatic and soil conditions going on at the same time, it may 
well occur that a whole race may even be exterminated. 

The study of the formative period of the forest is necessary in 
order to show Mearly that the virgin forest is a product of long 
struggles, extending over centuries, nay, thousands of years. 
Some of the mightiest representatives of the old families, 
which at one time of prehistoric date were powerful, still 
survive, but are gradually succumbing to their fate in our era. 

The largest of our eastern forest trees, reaching a height of 
140 feet and diameters up to twelve feet, the most beautiful and 
one of the most useful, the tulip tree (Liriodendron tulipifera), 
is asurvivor of an early era, once widely distributed, but now 
confined to eastern North America, and doomed to vanish 
soon from our woods through man’s improper partisanship. 

Others, like the Torreya and Cupressus, seem to have suc- 
cumbed to a natural decadence, if we may judge from their 
confined limits of distribution. So, too, the colossal sequoias, 
remnants of an age when things generally were of larger size 
than now, appear to be near the end of their reign, while the 
mighty taxodium or bald cypress, the big tree of the East, still 
seems vigorous and presperous, being able to live with wet feet 
without harm to its constitution, weird with the grey tillandsia 
or Spanish moss. 

Having thus scanned through the traditions of unwritten 
history of the battle of the forest, having seen some of the 
combatants in the struggle, and learned something. of their 
methods of conquering the earth and each other, we may take 
a look at the condition of things on the North American con- 
tinent as it presumably: was in the beginning of historic times 
or within our century. 

As far as occupancy of the soil by the forest is concerned, 
we find that the struggle had not yet been determined in its 
favour everywhere. While a vast territory on the Atlantic side 
and a narrower belt onthe Pacific Coast, connected by a broad 
belt through the northern latitudes, was almost entirely under 
its undisputed sway, and while the backbone of the continent, 
the crest and slopes of the Rocky Mountains, was more or less 
in its possession, there still remained a vast empire in the 
interior unconquered. 

Of parts of this territory we feel reasonably certain from 
strong evidences that the forest once occupied them, but has 
been driven off by aboriginal man, the firebrand taking sides 
with the grasses, and the buffalo probably being a potent 
element in preventing re-establishment. In other parts it is 
questionable whether the lines along the river-courses, the 
straggling trees on the plateaus and slopes, are remnants of a 
vanquished army or outposts of an advancing one. In some 
parts, like the dry mesas, plateaus and arroyos of the interior 
basin and the desert-like valleys toward the southern frontiers, 
it may reasonably be doubted whether arborescent flora has 
more than begun its slow advance from the outskirts of the 
established territory. 


Certain it is that climatic conditions in these forestless regions ` 


are most unfavourable to tree growth, and it may well be ques- 
tioned whether in some parts the odds are not entirely against 
the progress of the forest. : 

Temperature and moisture conditions of air and soil deter- 
mine ultimately the character of vegetation, and these are 
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dependent not only on latitude, but largely or®configuration of 
the land, and especially on the direction of moistuge-befring 
winds with reference to the trend of mountains. - 

The winds from the Pacific Ocean striking against the coast 
range are forced by the expansion and conseqgent cooling to 
give up much of their moisture on the wlitward side ; a 
second impact and further condensation of the moisture 
takes place on the Cascade range and Sierra Nevada. On 
‘descending, with consequent compression, the wind becomes 
_ warmer and drier, so that the interior basin, without additional 
sources of moisture and no additional cause for condensation, is 
teft without much rainfall and with a very low relative 
humidity, namely, below 50 per cent. The Rocky Mountains 
finally squeeze out whatever moisture remains in the air 
currents, which arrive proportionally drier on the eastern slopê. 
This dry condition extends over the plains until the moist 
currents from the Gulf of Mexico modify it. Somewhat 
corresponding, yet not quite, to this distribution of moisture, 
the western slopes are found to be better wooded thaņ the 
eastern, and the greater difficulty of establishing a forest cover 
here must be admitted ; yet since the forest has the capacity of 
creating its own conditions of existence by increasing the most 
important factor of its life, the relative humidity, the extension 
of the same may only be a question of time. 

‘Temperature extremes, to be sure, also set a limit to tree 
growth, and hence the so-called timber line of high mountains, 
which changes in altitude according to the latitude. 

If now we turn our attention from the phyto-topographic 
consideration of the forest cover to the phyto-geographic and 
botanical features, we may claim that the North American 
forest, with 425 or more arborescent species, belonging to 158 
genera, many of which are truly endemic, surpasses in variety of 
useful species and magnificent development any other forest of 
the temperature zone, Japan hardly excepted. In addition there 
are probably nowhere to be seen such extensive fields of distri- 
bution of single species. 

These two facts are probably explained by the north-and- 
south direction of the mountain ranges, which permitted a re- 
establishment after the Ice Age of many species farther north- 
ward, while in Europe and the main part of Asia the east-west 
direction of the mountains offered an effectual barrier to such 
re-establishment, and reduced the number of species and their 
field of distribution ; nor are the climatic differences of different 
latitudes in North America as great as in Europe, which again 
predicates greater extents in the fields of distribution north and 
south, On the other hand, the differences east and west in 
floral composition of the American forest are greater than if an 
ocean had separated the two parts instead of the prairie and 
plains. This fact would militate against our theory that the 
intermediate forestless region was or would be eventually 
forested with species from both the established forest regions, 
if we did not find some species represented in both regions and 
a junction of the two floras in the very region of the forestless 
areas. 


(Zo be continued.) 





SOCIETIES AND ACADEMIES. 
Lonpon, 


Zoological Society, November 20.—Sir W. H, Flower, 
K.C.B., F.R.S., President, in the chair.—Mr. F. G. Parsons 
read a paper on the anatomy of A¢herura africana, compared 
with that of other porcupines. In addition to the points men- 

, tioned by Drs, Gray and Günther, as differences between the 
skulls of 4. africana and A, macrura, the arrangement of the 
fronto-nasal suture, the position of the maxillo-malar suture, 
and the frequent presence of an ‘‘os anti-epilepticum” were 
noticed.—A communication from Mr. J. T. Cunningham 
treated of the significance of diagnostic characters in the 
Pleuronectide.—Mr. A. Smith Woodward read a description 
of the so-called Salmonoid fishes of the English Chalk, dealing 
with the osteology of Osmzeroides lewesiensts, Elopopsis crassus, 
and Aulolepis typus.—Mr, W. Garstang read a paper on the 
Gastropod Colpedaspis pusilla of Michael Sars. He described 
a specimen of this rare mollusk found by him at Plymouth 
in the early part of the year.—A communication from Mr. 
A. D. Bartlett gave an account of the recent occurrence 
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another of nearly equal size. —A communication from Prof. R. 
Collett confkined a description of a mey Agonoid fish from 
Kamtschatka, proposed to be calléd Agonus gilberti. 


Royal Meteorological Society, November 21.—Mr, R. 
Inwards, Presidegt, in the chair.—Dr. H. B. Guppy read a 
paper on suggestions as to the metMods of determining the 
inflyence of springs on the temperature of a river as illustrated 
by the Thames and its tributaries. The methods suggested 
weve (I) comparison of the curves of the monthly means of the 
temperatures of the air and of the water for the river under 
ebservation with those of a river beyond the controlling 
influence of springs ; (2) comparison of the monthly means of 
the temperature of the river under investigation with that of a 
river beyond the gontrol of the ‘springs ; (3) comparison of the 
range of the monthly means of the river temperature with that 
of the air in the shade ; (4) comparison of thf daily range of 
“water temperature at different stations along a river’s course ; 
(5) comparison of sunrise obse@vations made at different 
stations afong a river's course ; (6) comparison of observations 
made at different stations along a river’s course at the hour of 
maximum temperature ; (f) comparison of the results obtained 
frome single series of @bgervations made in one day along the 
whole course of a small tributary like the Wandle, or along the 
upper course of a larges*tributagy as the Kennet ; and (8) deter- 
mination of the distance from ifs sourcés at which thesiver begins 
to freeze.—Mr, Eric S, Bruce exhibited and described some 
lantern slides showing the disasfrous effects of the great gale of 
November 17 ande18, 1893, upon trees in Perthshire, Scotland.— 
Mr. Alfred B. Wollasto gave an account of the formation of 
some water-spouts which he had ®bserved in the Bay of Bengal. 


° CAMBRIDGE. 


Philosophical Society, November 12.—Pref. J. J. Thomson, 
President, in the chair.—On the inadequacy of the cell theory 
and on the development of nerves, by Mr. A. Sedgwick. The 
autho® pointed out that the cel@theory, in so far as it implied that 
the organism was composed of cell-units derived by division 
from a single primjtive cell-unit, the ovicell, would not bear the 
scrutiny of modern embryologygand that in fixing men’s 
attention too mitch upon the cell as a unit of structure, it had 
had a retarding influence on the progress 8f the knowledge of 
structure. He illustrated this latfer point by reference to the 
current ideas on two important subjects: the structure of the 
embryonic tissue called mesenchyme, and the development of 
nerves. The mesenchyme is not composed of separate branched 
cells, but has rather a spongy or reticulate structure, and is 
continuous both with ectoderm and endoderm. Nerves do 
not develop as outgrowths of tl cen®ral organ, but arise zz 
situ from the mesenchyme.—Note oh the evolution of gas by 
water-plants, by Mr. F. Darwin. 


« 


@ PARIS. 


Academy of Sciences, NovemBer 19.—-M. Loewy in the 
chair.—After the reading of thegprocés verbal, the meeting was 
adjourne@as a mark of respecteto the late Czar of Russia. 

d AMS®ERDAM. 

Royai Academy of Sciences, Octob@r 27.—Prof. Van de 
Sande Bakhuyzgn in the chair.—Mr. Franchimont, in presenting 
Mr. H. van Erp’s thefis for the Doctorate in Chemistry at the 
University of Leyden, entifled ‘‘Studie ober aliphatische 
gitraminen,” described it as a summary of all the known acid 
and neutral nitrgmines and nitramides, and also of their modes 
of formation. In dealing with the action of water, acids and 
alkalies on these bodies, Mr. van Erp considers them as derived 
from the amide of nitric acid, and compares them tothe analogous 
derivatives of nitrous aid, Ay ochlorous @cid, &c. For ex- 
perimental purp@ses he made the unknown butyl- and hexyl- 
derivatives: nine yrethanes, seven nitro-urethanes, four acid 
nitramines with several salts, two mixed neutral nitramines. He 
failed, however, to obtain nitro-compounds of the tertiary butyl 
amidoformajes. He has obsegved that while the potassium 
salts of the aciq nitramines yield the neutral methyl-derivatives 
by the action of methyliodide, the silver salts produce an 
isomeric methylated nitramine, or a mixture of thetwo, Similar 
observations in the case of the salts of phenylnitramine were 
made later by Bamberger. The behaviour of acid nitramines' - 
iowards dilute sulphuric acid was studied on hexylnitramine, 


in the Society’s menagerie of a case of one boa swallowing | the result being N,O, two hexanoles, a primary and,a secondary 
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(2?), hexene (1) and æ Sihexylic ether. Mr. van Exp has also 
observed the behaviour of neutral nitramines with alkalies. 
Dimethylnitramine gives nitrous acid, monomethylamine, 
formic acid (and methyl alcohol ?). Diethyj- and dipropyl- 
nitramine seemed not t® be changed. Normal butylmethyl- 
nitramine, less easily than dimethylnitrgmine, gives nitgous 
acid,’ butylamine, formic acid (and methyl alcohol?), It 
therefore seems that mixed nitramines give the amine with éhe 
greatest alkyl, or the methyl radical is most easily separated 
from the nitrogen.—On quadrinodal quintics, by Mr. Jan dee 
Vries.—~On the cranial nerves of vertebrates in amphioxus, by 
Mr. van Wijhe. The olfactory nerve represents a type of its 
own. The ventral nerves, or nerves of the myotomes, do not 
exhibit special characteristics. Among the dorsal or septal 
nerves, the trigeminal, facial, glossopharyngeal and vagus 


nerves could be recognised with more or less probability, chiefly’ 


by their relations to the brachial clefts, the first of which on 
the left side becomes the opening of the velum. s 
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PECULIARITIES OF PSYCHICAL RESEARCH. 


Apparitions and Thought Transference. By Frank 

Podmore, M.A. (London: Walter Scott, 1894.) 

R. PODMORE, in the opening chapter of this 
popular exposition of telepathy, pleads forthe 
recognition of psychical research by the general body of 
scientific workers. He reminds us of the opposition 
geological and biological discoveries have encounteredce 
and ventures to compare the circumstances of the smalle 
group of investigators with which he is connected, and 
more particularly the prejudice and derision they 
encounter, with the experiences of Cuvier and Agafsiz. 
Convincing as this comparison may appear to the general 
reader, in one respect at least it fails. Three hundred 
years ago, all these phenomena of crystal gazing, thought 
transference, and apparitions had a broader basis of 
belief than they have to-day ; even a hungred years ago, 
the ordinary scientific investigator was at little or no 
advantage over the exponent of magicarts. But though, 
_as Mr. Podmore reminds us, the leading propositions of 
natural science once encountered popular prejudice, 
ridicule, contempt, hatred, far more abundantly than has 
ever been the lot of psychical interpretations, they have 
won through and triumphed, while the credit accorded 
such evidence as the S.P.R. accumulates has, if any- 
thing, diminished. A thing Mr. Podmore scarcely lays 
sufficient stress upon is the fundamental difference in the 
quality of the facts of “psychical research,” as dis- 
‘tinguished from those of scientific investigation—using 
scientific. in its stricter sense. It is true he has, with 
an appearance of frankness, devoted a chapter to “ special 
grounds of caution,” in which he concedes the truth of 
various criticisms, and owns to several undeniable im- 
postures ; but even here he passes from admissions to a 
skilful argument in favour of telepathy, and avoids the 
cardinal reason for keeping aloof from this field of 
inquiry, that lies in the quality of the evidence, 

The scientific advances of Cuvier and Agassiz, like all 
true scientific discoveries, were based upon things that 
could be perceived directly by themselves, and which 
could be reproduced whenever required, and completely 
examined under this condition and that, by those who 
doubted the, facts, That is the essential difference 
between natural science and such a subject as history ; 
science produces its facts, history at best produces 
reputable witnesses to facts.: Scientific men have never 
attached much importance , to unverifiable statements, 
however eminent the source. If, to suppose an instance, 
the greatest living anatomist were to announce that he had 
dissected a dogfish and discovered lungs therein, adduce 
his wife, a local general practitioner, two servants, and a 
lady {named Miss Z.” in evidence, and add that he had: 
lost the specimen, there can be scarcely any doubt that, 
in spite of his position and his character, the science of 
anatomy would remain exactly where it was before his 
discovery was proclaimed. But in this “ psychical re- 
search” the deliberate reproduction of phenomena under 
conditions that admit of exhaustive sceptical examina- 
tion appears to be generally impossible, and wẹ are re- 
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peatedly asked to form opinions on the hearsay of Mr. 
Podmore aad his fellow-investigators. 

This is not all. Few of the pherfomena are directly 
observed. Dr. Dee had his Kelly, Prof. Oliver J. Lodge 
his Mrs. Pipers If Prof. Sedgwick would read the 
thoughts of Prof. Oliver J. Lodge, ‘or—as a phantasm of 
the Aving—take to haunting some sceptical person, we 
shoald have at least a statement at first hand, to doubt ; 
but as it is, these investigators manifest, as a rule, 
fo other mental phenomena than belief and repe- 
tition. Reading through Mr. .Podmore’s book, the 
student will begstruck by the fact that the persons 
who “are in immediate contact with the- alleged pheno- 
mena, the hireling eyes of the psythological in- 
quirer, are persons usually yogitaful and coming from a 
social level below that of the investigators. Take, forin- 
stance, the Guthrie cases, to which Mr.gPodmore attaches 
considerable importapce. Mr. Guthrie is a draper in 
Liverpool, and by “some means, not sfated, he became 
aware of psychic powers pessessed by two of his em- 
ployees—young ladies—wh®se identity i is for sofne reason 
veiled under the initials “ E” and “R?” These young 
ladies were acc8rdingly liberated at intervals from the 
toils of shop or workroom, gnd made the subjects of 
various experiments!; Mr. Guthrie, for instance, putting 
cayenne pepper in his mguth, during a profound silence, 
and Miss E. experiencing a taste of “mustard.” Now 


.we must insist upon the fact, because it seriously affects 


this question of evidence, that to a young lady following 
the irksome and precarious calling of a draper’s assistant, 
the manifestatieg of psychic gifts opens up eminently 
desirable possibilities and inter&sts. Then, among other 
of these intermediaries, we find “ Janes’—a pitman’s wife 
—“ Bertha J.,” a peasant woman, hospital nurses ‘and 
out-patients, two men “Who had been subjects of an 
itinerant lecturer upon hypnotism,” most of the letters 
of the alphabet, several Ameri can M D.’s, lady medical 
students, a baker’s assistant, Mr. P., “a clerk in a whole- 
sale house, aged nineteen, wh8 pasSesses a good deal of 
humour,” and so forth. 

Scarcely ever is the medium a person really inde- 
pendent, in a financial sense, of the investigators who are 
craving for phenomena. It is nécessary for us to believe 
in the general good faith eof this extremely dubious 
material, or in fhe adequacy of the precautions against 
fraud taken by persons wRose scientific reputations are 
now hopelessly bound upewith the reflity of the alleged 
facts, Vefore ofe can even begin to accept the experi- 
mental basis upon whicl®the theory of telepathy rests. 
And this is the character of the investigations that Mr. 
Podmore hasecompared with the work of Cuvier and 
Agassiz! In no other field of inquiry is so much faith in 
personal character and intelligence demanded, or so little 
experimental verification Bogsible. Intleed, the book is 
oddly suggesti® in places, with its use of initials and 
second-hand guafantees of character, -of the testimony 
one finds adduced in favour of patent’ medicines. 

Now, tothe attentive reader of .Mr. Podmore, the per- 
suasion is unavoidable that the ordinary psychical in- 
vestigator is endowed with a considerable facility of 
belief, and is by no means instinct with the scientific 
method. And this, where we are to take very much on 
faith, is a material consideration. Anonymous statements 
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sare accepted, and not only anonymous but ‘self-contra- 
<dictory ones, Mts. Piper hypnotised, #ersonated a 
French physician "Dr. Phinuit, who did not know French, 
and failed to give a satisfactory account of himself. Mrs. 
Piper, during her trance -as Dr. @hinuit, gabbled, 
made chance shots,“ fished” for information, and was 
-generally a transparent enough ‘Imposition, Yét she 
occasionally spoke of things she could not, according to 
the investigators, have obtained a knowledge of by 
ordinary means. For that they give her credit, and 
‘forgive all her failures, Prof. Lodge, apparently eager to 
believe, compares her utterances to the experience of 
anyone listening at a telephone: ‘‘ you hear the dim and 
meaningless fragments of a city’s gossip till back agafn 
‘comes the voice obviou@lyeaddressed to you, and speaking 
with firmness and decision.” Imagine in a real scientific 
inquiry an invest¢gator pursuing a theory through a com- 
“plicated series of observations, arbitrarily selecting those 
that advance hfs views, and calling ‘the others “ dim and 

- meaningless until back c8mes thee result obviously ad- 
‘dressed “to you !” 

As one instance of theabsence of scientific method 
from these discussions, take ' Richet’s and Mr, 
‘Gurney’s experiments witl cards. In these experiments 
an agent looked at the card, an a percipient guessed the 
suit. M. Richet conducted 2927 trials, and 789 correct 
guesses were made, the theory of probability only granting 
732. The S.P.R. trials ntmbered 17,653, with 4760 suc- 
cesses—347 in excess of the probable number. -Now this is 
adduced by Mr. Podmore as evidence for telepathy ; we 
are asked to believe that about;once inssixty times—that 
is the excess akove the Probable ratio of successes—the 
mental impression of the agent recorded itself upon the 
brain of the percipient. °Whether during the interval of 
fifty-nine trials telepathy was in.abeyance, Mr. Podmore 

-does not say, and the failure of the American S.P.R. to 
-confirm these results he sets aside because the details of 
their experiments arg not po excellent example to 
the sceptic. Are we ‘do elieve that only once in sixty 
times did the transferred thought surge up into con- 


‘sciousness, or that the transference occurs only at the’ 


sixtieth time, or what? A most Sbvious collateral test 
‘seems to have been altogether overlooked, namely, for 
someone to guesgcards O8/gre the #gent saw ghem, and 
so to ascertain how far pure haphazard” guessing of this 
‘kind, or guessing 4 on any paficular gambler’s “ system;” 
may fall away frof the theor$ of probability. The de- 
ductions of the theory of probability, be ft remembered, 
become certginties only when the number of cases is 
infinite. We have no grounds for assuming that ia 
‘seventeen thousand or seventy thousand,*or in any finite 
_ number of cases, facts come into coincidence -with this 
theory. 
might haverever? possibles dfverBence from the average 
‘result up to 17,653 successive failures or 17,653 successive 
successes. Taking a number of sets, thy may be expected 
to: fluctuate round a mean result in agreement with the 
theory of probability—thatis.all. These thre@sets of ex- 


periments manifestly provenothing. And this is how Mr.- 


Podmore prefaces his account of them: ‘ In the follow- 
ing cases, where the exact nature of the impression 
received was not apparently classified by the- percipient, 
, it may be presumed to have been either of a visual or 
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an auditorygnature.” He begs the question, and in.a 
bðok addressed to the untrained mind of the general 
reader! Nothing could show more clearly the tendency, 
of this psychical research to accept as evidence what is 
really not dvidence at all, its lack of critical capacity and 
severe confirmatory inquiry, and the missionary spirit of 
its exposition, 

Enough has been said to show the essential difference 
between “psychical” and scientific investigations, and 
to justify the attitude of scepticism. After all, that 
scepticism does nothing to hamper Mr. Podmore and his 
associates from collecting their evidence, clarifying 
their opinions, and building up such a defensible case as 
their peculiar circumstances permit. And be it remem- 
bered the scientific man of to-day occupies a responsible 
pdsition, that he possesses even a disproportionate share 
of the public confidence, because of his reputation for - 
sceptical caution. - The public mind is incapable of the 
suspended judgment ; it will not stop at telepathy. Any 
general recognition of the evidence of “psychical” 
research will e taken by the outside public to mean the 
recognition of ghosts, witchcraft, miracles, and the 
pretensions of many a shabby-gentéel Cagliostro, now 
pining in ‘a desert of incredulity, as undeniable facts, 
Were Mr. Podmore’s case strong—and it is singularly 
weak—the undeniable possibility of a recrudescence of 
superstition remains as a consideration against the un- 
qualified recognition of his evidence, . 

H. G. WELLS. 





` THE BEGINNINGS OF HISTORY. 


The Dawn of Civilisation—Egypt and Chaldea. By G, 
Maspero. Edited by A. H. Sayce. Translated by 
` M. L. McClure.. (London: Society for Promoting 
Christian Knowledge, 1894.) 
Ar the winter season advances, and folk begin to 
4 wend their way to Egypt, the enterprise of authors 
and publishers keeps up a steady supply of good litera- 
ture concerning the country which, since the English 
occupation in 1882, has exercised upon people of all 
nations a fascination which may be described as mar- 
vellous. Onlyafew weeks ago an English translation of 
Dr. Erman’s Aegypten appeared, and already we have 
before us a translation of a.very important work by Prof. 
Maspero in the same language. Both works are excel- 
lent, but each is typical of the nationality of its writer, 
and is really addressed to a different class of readers. 
The work of Dr. Erman possesses a minuteness of detail 
characteristic of the true German student, Jaborious and 
accurate, while that of M. Maspero, though no less 
accurate, discusses facts on a large scale with due refer- 
ence to everything which bears upon them, and contains 
generalisations which all thoughtful readers will accept 
with gratitude ; added to this, we have the light and easy 
style and logical arrangement of facts and sentences which 
are the type of the work of the French master of his 
subject. In short, Dr. Erman’s book will form a standard 
work of reference, for the student of Egypt; but that of 
M. Maspero will take its place as a general history of 
early Oriental civilisation on the banks of the Nile, 
Tigris, and Euphrates, and in the countries Which lie 
between. 
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The volume which we have in our hands, glthough it 
s nowhere stated in it, seems to be the first of a şerit 

_«hich M, Maspero intends to devote to the history of the 
neient nations of the East; and indeed the original 
‘rench work began to appear in weekly numbers with 
he general title of Histoire Ancienne des Peuples de 
“Orient some time ago. It is necessary to state this in 
xder that the reader may not confuse the new work of 
M. Maspero with the small and older work, the first 
edition of which appeared in Paris so far back as 1875, 

mor although both books run on the same lines, and have 

mhe same aim, and the smaller originated the idea of the 
larger, yet the scale of the new work has been so greatly 
increased that it practically forms a new and indepen- 
dent treatise on Oriental history and archeology. The 
first work ran through four editions at least, and was ef- 
ceedingly popular; but the new work, with its beautiful 
illustrations, is intended to be in France what Rawlinson’s 
“ Ancient Monarchies” was in England. 

M. Maspero divides the first volume of his history 
into two parts: the first treats of Egypt, and the second 
of Ancient Chaldza, six chapters being devoted to the 
former subject, and three to the latter. A detailed de- 
scription of the formation of Egypt as a land is followed 
by an account of the Nile and of its influence upon the 
history of the country and its people. The civilisation 
of Egypt, according to M. Maspero, sprang up in the 
country on the banks of the Nile, which was bounded 
by Gebel Silsila on the south, Buto in the Delta on the 
north, the mountain of Bakha on the east, and the 

, mountain of Manu on the west. The origin of the people 
who produced it is difficult to trace, for the camp of 
Egyptologists is divided in opinion on'the matter. Many 
scholars hold that the Egyptians came from Asia, but 
not all who are of this opinion agree as to the route 
followed by them into Egypt. Some would have them 
enter Egypt by the Isthmus of Suez, and having gained 
possession of the Delta, make their way up to Memphis, 
Heliopolis, and further south ; others would have them 
cross the Red Sea to Kosseir and so thence to Coptos, 
and thus account partially for the traditions which made 
Abydos in Upper Egypt the oldest city in Egypt; and 
again, others would make them cross over from the 
Arabian Peninsula by the Straits of Bab el-Mandeb into 
Africa, and skirting the Abyssinian mountains, enter 
Egypt from the south. The first theory holds water so 
long as we assume that the Egyptians made their way 
from the East by the old trade routes into Egypt through 
Syria ; in fact, this would be their only way if they set out 
from countries on about the same parallel of latitude as 
Babylon, for the want of water in the desert between the 
Euphrates and Egypt has from time immemorial made 
the route impossible even for the armies of mighty 
kings, and every invasion of Egypt by peoples from 
this region has been made by the way of northern 
Syria. The second theory makes it necessary for the 
emigrants from Asia to have crossed the waterless desert 
in the Arabian Peninsula, and to have built boats suffi- 
ciently large to cross the Red Sea; this appears to be 
the most improbable of all the theories yet put forth. 
The third theory has much in its favour, for the passage 
across the Straits of Bab el-Mandeb would be easy, and 
the distance from shore to shore was probably less in 
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those days than now. There exists yet another theory,. 
however, as totthe Asiatic origin of the Egyptians. Ina. 
paper read at the Oriental Congress in £892, Dr. Hommel 
boldly asserted that the Egyptian civilisation was- 
derived from that of Babylon, and he attempted to prove 
that the names of the gods of the on® country were but. 
slightl¥ modified form? of those of the others. Egypto- 
logists have not, up to the present, accepted this theory. 
A, still more remarkable theory is that of Reinisch, who- 
belfeves that Asiatics, Europeans and Africans spring © 
from one family, whose original home was in the heart. 

eof Africa, near thg great equatorial lakes. M. Maspero. 
does nét accept the theory of an Asiatic origin, but rather 
befieves that the Egyptian s 


“ populatioœ. presents the charficferistics of those white 

races which have been found established from all anti-- 
quity on the Mediterranean slope of the Igbyan continent ;. 
this population is of Afgcan origin, and came to Egypt 
from the west or south-west. In the vallty, perhaps, it 

may have met with a piSck rage which it drove back or: 
destroyed ; and there, perhap, too, it afterwards yeceived 

an accretion of Asiatic elements, introduced by way of 

the isthmus and marshes of the Delta.” 


The caution with whith M. Maspero puts forth this 
theory shows that he hae some doubts about it, and,. 
indeed, leaves the question exactly where it was. As to: 
the relationship between the Semitic languages and the- 
language of the hieroglyphics, hg kas no doubt that at one- 
time thgy all belonged to the same group; the latter, how- 
ever, separated from the former very early, “ata time when. 
the vocabulgry ang the grammatical system of the group 
had notas yet taken definite shape.” This isan important 
pronouncement for an Egyptologist to maké, and although 
it was said long ago by Semitig¢ scholars, it is none the- 
less welcome since it comes ¢rom one of the first Egypt- 
ologists of our times. Passing from the origin of the- 
people to their religion and manners and customs, M. 
Maspero concisely and graphfcally describes their gods ~ 
and mythology, and the beliefs¢whic® swayed the minds 
of the Egyptians for several theusands of years. The- 
size of M. Maspero’s work and the limits of a brief article 
absolutely preclude th@ possibility of noticing many new 
‘points in these subjects, which are admirably described, . 
and we rapidly pass from: the account of the political 
constitution of Egypt to tHe historical section of this ` 
division of the® book, whi@h treats of the first fourteen. 
dynasties. e 

The s@cond part of the volume follows the plan of the - 
first, and sets out by de@rribing the country, people, 
gods, &c., of the ancient Chaldzeans, or nfore properly 
Babylonians, aad the chapter which treats of their ideas . 
concerning the Creation is of considerable interest. In 
this M. Maspero has rightly relied upon Jensen’s epoch- - 
marking bosk, “ Die Kosmologie der ®abylonier,” for . 
information, bu® it is to be regretted that Zimmern’s 
translations of the # Creation ” and other tablets were not : 
published in time to be used by him. M. Maspero is, 
however, the first to describe popularly the excellent 
results achievell by Jensen in a subject which before he 
treated it was truly chaos. Passing to historical times, 
M. Maspéro describes the foundation of the Babylonian 
empire, basing all his statements upon a series of works 
by Assyriological authorities, and cleverly harmonising . 
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their various opinions. The chapter on the Chaldzan 
civilisation is inteyesting, and is full of cfrious infor- 
mation. The volume is concluded by an appendix treat- 
ing of the Pharaohs of the Ancient and Middle Empires, 
and by a useful index. M. Masper® is fortunate in 
having found so careful a translator as Mrs. McClure, 
who introduces her work in a preface which is at’ once 
business-like and to the point. .The editors remf&rks 
are, however, somewhat rambling, and in professing to 
criticise M. Maspero’s knowledge of matters Egyptian or 
Babylonian, we think greatly out of place. 


hd —@e—- 


THE *TRANSMISSION OF POWER. ° 
On the Development afde Transmission of Pgwer. By 
-William Cawthorne Unwin, F.R.S. (London: Long- 
‘mans, Green, amd Co., 1894.)e 
T: is well known that the auther®of this work ha% had 
special opportunities for studying the subject of 
. transmission of powes by afpthe various methods which 
have, at different times, been adopted, and the engineering 
world is to be congratulated on having tgceived from his 
pen a summary of, the principles ytilised in this class of 
work, and of the possibilities of the future, as well as 
-very complete and authentic information about. the 
principal work that has been dome in the p&st. This book 
is the outcome of a course of “ Howard” lectures de- 
livered before the Societ} f Arts in 1893. It deals with 
the generation, storage, and *transmission or distriSution 
of power. The methods of transmission and distribution 
include water under pressure, compress@tl air, Wire ropes, 
steam, gas andeelectricity. The authorerecognises the 
fact that transmission of power to distances has not been 
so fully developed in tHe Rast as it is likely to be 
shortly, and that the electrical transmission and distri- 





bution of power has more to'claim in the way of promises | 


for the future than large achievements in the past. 

The first chaptersgdeal vith the. generation and thé 
cost of generating p@wer by‘steam or hydraulically. 
One of the most, valuable parts of the. book is. found in 
those chapters where the economy of steam engines is 
considered. 
boiler and engine ina very complete manner. The author 
has realised’. verye fully theefact that jn anye case of 
generating power in large quantities, andedistributing it 
_ to small consumers, the cost of the horse power depends 

largely upon the load curves at*different times of the day, 
and he draws attention to the,very large ‘excess of cost 
per horse power. of electric lighting stations ‘over those 
which are delivering power at a constant rate. ‘Even i in® 
_ a pumping station where the work is contifiuous, he finds 
that about 35 per cent. more fuel is required than in a 
careful trial, but in a station frgm » which elecic light. or 
© power, is distributed, the lowes dué to banking of boilers 

and to engines working a portion of. their time at an out- 
. put*which ‘is not economical, are such that ‘the quantity 
_ of fuel used per indicated horse power rises from 13 Ibs: 
per hour in a test trial with a condensipg ‘engine, to 
3°3 lbs. under the special circumstances. The relative 
advantages of the’condensing and non-condensing 
engines of the simple, compound, and triple expansion 
engines, of the steam-jacketing and superheating, are all 
discussed admirably. Some pages also are devoted to 
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` These chapters deal with the losses in. 


—t f 
the utilisation of house refuse as a fuel, and the Halpin 
syStem of thermal Storage receives some attention. 

Some of the most important cases of utilising water, 
power are also discussed. It will surprise many readers 
to find that“even in 1876, 70,000-horse power was gene- 
rated for manufacturing purposes from waterfalls in 
Switzerland, and that in the United States in 1880, 36 
per cent. of the power used in manufacturing was water 
power, and only 64 per cent. steam power. 

Among the chapters devoted to transmission of power, 
the most important, as pertaining more especially to the 


“%uthor’s experience, are those on,hydraulic and com- 


pressed air transmission. But in all branches of the 

subject, not only are the general principles dealt with, but 

there i is to a pretty full extent a recapitulation. of what 

has already ‘been‘done, The London Hydraulic Power 

Company is taken as’ ‘the best example of hydraulic 

trarismission, but Liverpool, Birmingham and Manchester 

are also referred to, whilst most interesting accounts of 

the hydraulic supply at Zurich and Geneva are given. 

The principles of pneumatic distribution are very com- 

pletely described, and the author has certainly made out 

the case that when these principles are properly applied, . 
this system of distribution deserves more consideration. 
than is generally accorded to it. Naturally the Paris 

distribution by this method is dealt with very fully, but 

other examples of interest are added. With regard to 

the distribution of power by steam, the most important 

case is that of New York, which Dr. Emery started’ in 

1881. Eight pages upon gas distribution for power 

purposes are well worth some study, whether with regard 

to manufactured gas, or the natural gas supply in Penn- - 
sylvania. ‘Whilst compressed air receives the author’s 
attention to the extent of forty-eight pages, electrical 
distribution is by no means so well favoured; but the 
author explains that,.in the first place, it is not his own 
speciality, and, in the second place, there are at the 
present moment few cases of electrical transmission’ 
combined with a complete. system of distribution in a 
A chapter is at the end devoted to the great 
work which is now approaching its full development at 
Niagara Falls. 

‘This’ short review cannot pretend to give ‘an adequate 
idea of the contents or value of Prof. Unwin’s book. 
Regarding the merits of the work generally, it is sufficient 
to say, first, that throughout it is written with the utmost 
‘fairness and impartiality; and secondly, that if any 
engineer were planning a system of’ transmission and 
distribution of power in any special case, he would be ~ 
labouring under very considerable disadvantages if he had 
not first consulted this latest and most complete work on 
the development and transmission of power. G.F. ’ 





OUR “BOOK “SHELF. 


A Treatise on Hygiene and Public Health. By Thomas 
Stevenson, M.D., F.R.C.P., and Shirley F. Murphy. 
-(London: J. and A. Churchill, 1894.) - 


THIS volume-is devoted to the subject of sanitary law, 


‘and it well maintains the all-round excellence of the two 


volumes that preceded it. Health officers will welcome 
the appearance of such.a lucid and comprehensive digest 
of the law relating to the public health in England and- 
Wales, Ireland and Scotland. 

' During comparatively recent years an immense amount 





DECEMBER 6, 1894] ° NATURE 125 
——-— —— Sao 
of piece-meal legislation bearing upon the®*public health | The Mountains of California, By John Muir. Pp. 381. 


_ has been passed ; that much of this legislationy despite 
subsequent amendments, still remains obscure and un- 
satisfactory is clearly shown in the results of proceedings 
undertaken by those whose duty it is to put it in force. 
What cause to wonder, then, if the lay reader, by reason 
of obscurities in the particular Act itself, or from the fact 
that either amendments have been introduced by suc- 
ceeding enactments or the particular Act is itself an 
amendment of earlier statutes, becomes bewildered, and a 
laudable desire to master an important subject is nipped 
in the bud? Those who are concerned in the adminis- 
tration of this branch of the law have frequent occasions 


to regret the lamentable ignorance existing among all, 


sections of the community as to their powers and 
liabilities in matters which may seriously affect their 
vital interests. Any simplification and consolidation, 
therefore, more especially when it is undertaken, a$ în 
this instance, by gentlemen of recognised legal ability, 
should prove very welcome not only to health officers, 
` but also to the general public. 

The decisions of the authors of the work to collate 
the various provisions contained in different enactments 
dealing with the same subject, and to present these—so 
far as possible—freed of all legal phraseology, was a 
happy one; it makes the work unique in its service- 
ability to the lay reader, who will gain from its perusal a 
clearer and more definite knowledge of the public health 
laws of the different parts of the United Kingdom than 
he would succeed in doing—at a much greater sacrifice 
of time and patience—from any other publication 
dealing with the same subject. 


Involution and Evolution according to the Philosophy of 
ehas By Kalpa. (London: Eyre and Spottiswoode, 
1894. . 

THIS is one of the books that most people would be glad 

to lay aside, and, indeed, it is very difficult to say with 

what object it has been written. The cycles decribed 
have nothing to do with approximate commensurability 
of planetary motions, and certainly not with evolu- 
tion as understood in the modern acceptation of the 
term. The author is a disciple of the school of Mdme. 
Blavatsky, and draws his inspiration from that source, 
tinged, it may be, with something of esoteric Buddhism, 
and a good deal “ spider-wove from his own brain.” If 
anyone wants to know what absurdities modern theo- 
sophy is capable of, by all means let him read it, but 
most people will be satisfied to take the contents at 
second-hand.* A very objectionable feature in the book 
is the occasional quotation at the heads of chapters of 
extracts from recognised writers of authority, conveying 
the impression that.the contents of the chapters following 
. are based upon modern science, and would meet the 


approval of the authors from whom the quotations-are - 


made. One illustration will be sufficient to show the 
style of the author’s reasoning and the character of the 
‘ information conveyed. The particular object is to de- 
monstrate the birth of comets and worlds (p. 148). “But 
the least subtilised type of those disembodied groups 
does not take the same direction as the others. It keeps 
going in orbits round the sun, shooting beams at him, 
which, expelled. (seemingly; at least), spread out behind 
as a lengthy tail. “Then, when the sun takes a short 
rest, his brilliancy nearly spent, that entity moves off, 
its beams showing. the way, but greatly reduced, and 
of which nought remains ere the comet disappears for 
parts unknown. It will be known to us as comet I.” 
We have, approximately, 200 pages of this sort of stuff, 
paragraph after paragraph, all of which are utterly incom- 
prehensible, and to wind up the whole we have sheet after 
sheet of diagrams or illustrations which rno man can 
understand, and on which we should imagine the author 
himself would pass a very doubtful examination. 
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(London®; T. Fisher Unwin, 1894), 


FEW regions offer more remarkable subjects for the 
student of nature than the State of California. There 
are the two great mountain ranges—the Coast Range on 
the west, and the Sierra Nevad# on the east. Great 
cafiéns furrow the latter to depths of from two 
thousand to five thousand feet, and in the middle 
of the deepest of them. flourish the Sequoia, 
pie noble sugar and yellow pines, Douglas spruce, 

ibocedrus, and the silver firs, each a giant of its 
kind. Floods of lava cover the north half of the 
High Sierra, and volcanic craters, recent and in all 
stages of decay, are dotted over it. Mount Shasta is one 
ef these volcanic cones, rising to a heiglet of more than 
fqurteen thousand feet above sea-level. Deep grooves flute 
the sides pf the mountains, amd@estify to glacial erosion. 
It appears that so far south as latitude thirty-six degrees, 
traces of glacial action apound. Mr. Muir has found sixty- 
five residual glaciers in the portion of the Sierra 
lying between latitrdes thirty-six and — thirty-nine 
degrees. The first,@ne of these was discovered by 
him in 1871 between twoof theepeaks of the Merced 
group. He also determfned the rate of Motion of 
the middle of the Maclure glacier, near Mount Lyell, 
to be but little more than aninch a day. Mount Shasta 
has three glaciers; while Mount Whitney, though the 
highest mountain in tha range, has none. 

The special features of the volume are the descriptions 
of the glaciers#glacier lalaes, and glacier meadows in the 
Californian mountains, and the interesting, account of the 
grand forest-trees of the Sierre 





“@LETZERS TO THE EDITOR. 


[The Editor doeg not hold himselP et Jor opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
nianuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.) a 


Origin of Classes among the ‘ Parasol”. Ants. 


Mr. J. H. Harr is Superintendent of the Royal Botanic 
Gardens in Trinidad. He has sent mg a copy of his report 
presented to the Legislative Councilein March 1893, and has 
drawn my attention to certain facts tontained in it concerning 
the “ Parasol” ants—the leaf-cutting ants which feed on the 
fungi developed in mages of the cut leaves carried to their 
nests. Both Mr. Bates and Mr. Belt, described these ants ; but 
described, it seems, different, though nearly allied, species, the 
habits of which are partially unlike. As they are garden-pests, 
Mr. Hart®was ledeto examine ifto the devtlopment and social 
arrangements ofethese ants ; éstablishing, to that end, artificial 
nests, after the manner adopt by Sir John Lubbock. Several 
of the facts’set down have amimportant bé&iring on a question 
now under discugsion. The following extracts, in which they 


| are named, I abridge by omitging passages not relevant to the 


issue :— ° 
e "The history of my nests is as follows: Numbers .one and 
two were both gaken (August 9) on the same day, while de- 
stroying nests in the Gardens, and were portions of separate nests 
but of the same species, No. 3 was procured on September 5, 
and is evidently a different although an allied species to Nos, 1 
and 2. `. oi Tha e s 

“Finding neitger of my nests had a queen, I procured one 
from another nest abgut to be destroyed, and placed ıt with No. 1 
nest. It was received by the workers, and at once attended 
by a numerous retinue in royal style. On August 30 I removed 
the queen fgom No, 1 and placed it with No. 2, when it was 
again received ia a most loyal manner... . 

© Ants taken from Nos. I and 2 and placed with No. 3 were 
immediately destroyed by the latter, and even the soldiers of 
No. 3, as well as workers or nurses, were destroyed when placed 
with Nos, 1 and 2. } 

“In nest No. 2, from which I removed the queen on August 
30, there are now in the pupa stage several queens and several 
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“males, The forms of ant in nests Nos. 1 and 2 are as follows: 
(a) queen (4) male (peth winged, but the queen foses its wings 

- after marital flight), (c) large workers, (d) small workers, and 
(e) nurses. In nest No. 3 I have not yet seen the queen or 
male, but it possesses—-(z) soldier, (4) larger workers, (c) 
smaller workers, ande (Z) nurses; but these are different in 
form to those of nests No. rani No.2. Probably we might 
add a third form of worker, as there “re several sizes%n the 
nest... 

‘t It is curious that in No, ‘t nest, from which the queen was 
removed on August 30, new queens and males are now beipg 
developed, while in No, 2 nest, where the queen is at present, 
‘nothing but workers have been brought out, and if a queen larva 
or pupa is placed there it is at once destroyed, while worker 
larvee or pupæ are amicably received. In No. 3 all thg eggs, 


‘larvee, and pup¢ collected with the nest have been hatched,:and no ® 


eggs have since made their appearance to date. There is to 
“queen with this nest. . «œ. On November 14 I attempted to 
prove by experiment how small a number of ‘pangsol’ ants it 
` required to form a new colony. I placed two dozen of ants (one 
-dozen workers andaone dozen nursas) in two separate nests, No, 4 
and No. 5. With No. 4 I placed a few larvæ with a few rose petals 
forthem to manipulate. With No. #1 gave a small piece of nest 
-covered with Inycelium, On the 16th@pese nests were destroyed 
‘by small foraging ants, known as the ‘separ’ or ‘ meat’ ant, and 
T had to remove them and replace with a new colony. My 
notes on these are not sufficiently lengthy to be of much impor- 
‘tance. Bat I noted four eggs laid on the 16h, or two days after 
‘being placed in their new quartersg no queen being present, 
The experiment is being centinued. I may mention that in 
No. 4 nest, in which no fungus wes present, the larvee of all 
-sizes appeared to change into the pupz stage at once for want 
-of food [a fact corresponding w@h the fact “I have named as 
observed by n@yself sixty years ago in the case of wasp larva]. 
. ‘The circumstance tends te show that the development of the 
- insect is influenced entirely by the feeding it gets in the larvae 
“stage, 

Ta nest No. 2 before the introduction of a queen there were 
no eggs or larvee. The first worker was hagshed om October 27, 
-or fifty-seven days afterw@rds, and a continual succession has 
:since been maintajned, but as yet (Novembr 19) no males or 
-queens have made their appearance.” i 

In a letter necon padyirg the report, Mr. Hart says :— 

“ Since these were published} my notes go to prove that ants 
‘can practically manufacture at will; male, female, soldier, 
worker, or nurse. Some of the workers are capable of laying 
-eggs, and from these can be preduced all the various forms as well 
-as from a queen’s Bl es : 

-“* There does not, Rowevé, appear to be any difference in the 
«character of the food ; asel cannot find that the larger larvae are 
fed with anything different to that given to the smaller.” 

These results were obtained before the recent discussion of the 
“question commenced, and as they agree with the results reached 
by Grassi in the case of the Zermites, dt can now scarcely be 

. doubted that the various forms or.classes among the social insects 
sare wholly determined by the greatment of the larva. 
’  §t. Leonards, December 2. ` HERBERT SPENCER. 
es 





° 
** Acquired Characters,” ‘ 


I-po not think we are in any way bound by the terms of 
«the law enuftiated by Lanac: Those laws may be shown 
‘to be erroneous in all but the suggestion of a principle whigh 
may possibly be developed into an importagt and far-reaching 

«doctrine, and if so the importance of the doctrine will be in no- 
wise diminished by the crudity of the early suggestion. There 
is scarcely any scientific generalisation which does not require 
:an amendêd enmfħciation in, edth generation if it is to be in ac- 
-cordance with the contemporary state of knosvledge. Neverthe- 

` less it seems to me that the second law of Lamarck does not 
-State that a character acquired by individuals for the first time is 
inherited, or ‘‘alters the potential character of the species.” 
“The law states that nature preserves by generationgwhat has been 
acquired by individuals by the influence of tle citcumstances to 
which ¢heir race has been long exposed : zof by the influence of 
“the circumstances to which they alone have been exposed in their 
-own individual existences. i 

Leaving Lamarck’s laws and doctrines entirely out of the 
«question, if we define an acquired character as one which is 
` «determined by the “operation on the individual of given and 
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related quantisies of external agencies,” I am not aware th: 
atone has ever asserted that such a character is inherited, i 
the sense of being completely reproduced in the offspring with 
out the operation of those external agencies. ButI think ther 
is reason to Qelieve that if the same quantity of external agenc 
acts on Successive generations, it will produce more effect o1 
the second than on the first, or, to use more correct language 
that the effect in the second generation will be increased by ; 
potentiality derived from the first. It is argued that the ver 
possibility of the acquisition of new characters by the individua 
under new conditions is a proof that the old character had no 
become fixed and congenital after the action of the old conditio 
on thousands of successive generations. But this is an illus 
tration of the difficulty of completely expressing the probler 
in abstract language without reference to particular cases, 1] 
we consider the case of the pigmentation of the skin of th 
flounder, we find experimentally that exposure to light of th 
lower side for some years produces some pigmentation, but nc 
g9,much as that on the upper side exposed in the individual fc 
the same time. The action on the two sides in the individua 
being thus equal, or even greater on the lower side, how are w 
to account for the difference in favourof the upper? Evident? 
the congenital potentiality of the two sides is different, Th 
old character has then become fixed and congenital to a certair 
very important degree. If no effect were produced by thi 
action of light on the lower side of the individual, there wouk 
be no evidencé*that the congenital difference in the two side 
had been produced by the difference in the relation to ligh 
repeated in countless successive generations. ‘Oa the othe 
hand, if the equal exposure of both sides produced equal pig 
mentation in the same time, this would be evidence that the 
difference in the pigmentation under normal conditions was’ no 
a congenital character at all, But as the facts stand, the only 
conclusion. which is in accordance with them is that the con- 
genital difference between.the two sides is due to the gradua! 
accumulation of slight effects on the congenital potentiality o 
the germ consequent upon the action of light in the individual 
Icould mention many other similar instances, which I think de 
constitute a reason for “associating the somewhat superficia 
and late responses of the parts of a growing individual to norma 
or abnormal forces of its environment with that more subtle 
and profound disturbance which is permanent and affects thi 
potential/character of the germ.” 

I am far, however, from supposing that all specific, generic, 
or morphological characters are due to the direct action of the 
environment in the soma, and equally far from admitting tha 
every one of these characters has a part to play in the struggle 
for existence, J. T. CUNNINGHAM, 

Plymouth, November 30. 


THe distinction between the''‘acquired characters” o 
Lamarck and the other ‘‘ responsive characters ” which follow 
the ‘‘influence of the normal environment ” is, I venture tc 
think, not very important. The two kinds of characters are 
indeed admitted by Prof. Lankester to be ‘‘of the same order,” 
and their essential unity is clearly shown when we attempt tc 
trace the history of evolution as Lamarck conceived it. 

The first increase in length of the neck of the giraffe or swan 
was no doubt, according to Lamarck, ‘‘an acquisition unde 
new conditions of zew character.” But when the process hac 
started, its subsequent stages could hardly be spoken of in this 
way. ‘The effort of stretching, which was supposed to supply 
the condition for further increase, was then neither ‘‘new ” no 
t‘ special and.abnormal.” 

In the numerous discussions of the last seven years the term 
“acquired” has been employed to cover both classes of charac: 
ters, and, indeed, the argument has chiefly turned on the effec’ 
of normal rather than abnormal and special conditions, because 
the evidence supplied by the former for or against hereditary 
transmission was so much more convincing than that supplied 
by the latter. f 

Although the term ‘‘ acquired ” is an unfortunate one, and 
has added many difficulties and obscurities which would have 
been avoided bythe substitution of Prof. Lankester’s term, 
‘*responsive,” I think it would only increase the difficultie: 
if it were now authoritatively maintained that, although the 
majority of instances discussed and the really crucial cases ad. 
duced are ‘‘of the same order” as acquired characters, the) 
must no longer be.called by this name. 

I entirely agree with Prof. Lankester as to the mutual anta- 
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gonism between the two laws of Lamarck. The firtt law assumes 

that a past history of indefinite duration is powerless to greaté a 

bias by which the present can be controlled ; while the second 

assumes that the brief history of the present can readily raise a 

bias to control the future. EDWARD B. BOULTON. 
Oxford, December 2. 





The Homing of Limpets. 


In NATURE, vol. xxxi. p. 200, Prof. Ainsworth Davis de- 
scribes some observations he had made on the habits of the 
limpet, Marked individuals were found to return from their 
excursions, extending to a distance of some three feet, and to 
settle down on the spot which is their permanent home. By 
excision of the tentacles in two individuals Prof. Davis was led 
to conclude that it is not by these organs that the limpet finds 
its way back to its own particular scar. ‘* The sense of smell 
then suggested itself, and it occurred to me,” writes Prof. 
Davis, ‘‘that.one reason why limpets kept on their scars whe 
covered by the water was to prevent the scent being watt? 
of. With a view to determine this, the space between a 
wandering limpet and its scar and the scar was carefully washed 
again and again with sea-water. In spite of this, the limpet in 
question readily found its way back again.” 

Last summer I had some opportunities of making observa- 
tions at Mewps Bay, near Lulworth, in Dorsetshire, I trust 
that Prof. Davis will not consider a brief record @f the results of 
these observations a case of unsportsmanlike poaching on his 
preserves, 

The method I adopted was to remove the limpets from the | 
‘rock and affix them at various distances:from their scars, This 
can be done without difficulty or injury if one catches them as 
they are. moving. But one must make sure that they are just 
leaving or returning to their own proper homes, and are not 
taken in the midst of a more extended peregrination, as in that 
case’ their special scars cannot be noted. Failure tox be 
careful in this matter vitiated my earlier observations, which 
are therefore excluded in the following table :— 


No. returned. 








No. Distance jen ct in cae 
removed in inches. Ine tides: In.g tides, Later." 
25 6 21 Seo oo 
2t 12 3 5 — 
21 18 10 6 a3 

* 36 ves 24 f I 3 


From the nature of the strata the removal to a distance of 
12 inches or more generally involved taking the limpets over a 
corner of rock. 

In most cases the individuals which failed to return to their 
respective scars took up new positions. In several cases when 
they were removed to a distance of a few inches from this new 
position they returned to it. In one case where the limpet had 
taken up such a new position it returned thereto after having 
been removed to its original scar. 

Observation of the limpets without such experimental re- | 
moval shows that they make their excursions in search of food 
chiefly as the tide leaves them and when it is returning. They 
generally seem to get back to the scar before the tide has well 
covered it. I have watched them return over considerable dis- 
tances, In one case ten inches, over a somewhat curved 
course, was covered in a little under twenty minutes. In 
another case the limpet on its return journey had to pass 
between two other limpets, which necessitated the lifting of the 
shell to some height so as to pass over one of these. On reach- 
ing their scar they twist and turn about so as to fit down. 
When they come wrong way round they rotate pretty rapidly 
through the 180° to get into position. The final position on 
the sear is a constant one. One was observed to make a short 
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observations and experiments are needed to settle the point. 
T-understand that Prof. Davis is now ‘at wogk upon the subject. 

“An injury to the edge of the shellsseems to be repaired with 
whitish shell-materia! in the course of about ten days, And 
when a new positiog is taken up to which the shape of the shell 
is not suited, there appears to be a  temdency for the shell to- 
accommodate itself to the uneven surface of new growth along, 
the e@ges. But this afain is a matter on which farther obser- 
vatiog and experiment are required. bo 
C. Liuoyp MORGAN. 


2 
Gravitation, 


THE nature of my suggestion (vide Nature: November 15,. 
p. 57)ais simply t™is:—A phenomenon of adhesion between 
esolids 1inmersed in a tensile liquid presents itself... The explana- 
tien offered (as I understand it) suggests that whether the bodies. 
areeattracted at long or short distances, will be a question 
entirely of tge extension in the stréfsed medium of the modified 
layer. If this explanation be a correct one, or if any explana- 
tion involving a reaction bgtween a modifed layer (whether 
condensed or rarefied) ang a tensile liquid will account for the- 
phenomenon, then I say fhe experiment is a suggestive one as- 
regards gravitation. e : $ 

How far the modifiedelfyer wif ®xteng depends upon the law 
according to which the stress is distributed in the medfum. In 
the case of matter acting upon matter.at molecular distances we 
have reason to belieye that the decrement of the stress is a rapid: 
one. We possess no such knowledge when matter and ether 
alone are involved, and until we hpow how a modification of 
the ether around matter woul display itself to‘our observation, 
I do not think the possibility of a remotely extended modifica-- 
tion can be denie®, Gravitatten might be the sole resultant. 
phenomenon affecting our senses. e J. Jory. 

Trinity College, Dublin, ee 


cement tiga 


The Ratio of the Specific Heats of Gases. 


I REMEMBER thaj,in the discussion of eighteen years ago it 
was understood that you could geter‘4 for the ratio, if the 
molecules had eaci? five degrees of freedom onlf—if they were, 
for instance, perfectly smooth, elastic spherofds. Probably the- 
ultimate source of our knowledge in this respect was Boltzmann’s. 
paper, to which Mr. Bryan refer# us... The difficulty at the time 
seemed to be mainly one of faith. One could not believe that 
the molecules were solid elastic bodies, however useful the dis- 
cussion of such bodies might be ingltbning a limiting case, As: 
the white posts along a road are put to show you where you 
should not go, not where you shoul@ go,@It was further sup- 
posed, perhaps without sufficient reagon, that the phenomena. 
of the spectroscope required us to attribute many degrees of 
freedom to the molecules. 

I hope Mr. Bryan will, $s I have no doubt he can, develop- 
his theory that all these phenomena cam be accounted: for. by- 
the electromagnetic theory of light, without attributing to. the- 
molecules mpre than five degrees $ freedom, We have to ex- 
plain, as it seems to fhe, how the ether will assume different sets- 
of vibrations accorfing to the shape of the bodies in contact. 
with it. S H. BURBURY. 

1 New Qquare, Lingeln’s Inf. 


y 
An Observation on Moths. 


t rHink Dr. L. C. Jones (No. 1308, p. 79) has missed the 
true reason of theunexpanding wings of his moths liberated 
from the pupa-case before the struggles of the inmate had split 
the skin, and freed them in the ordinary course. 

What was nlissing to thgm was the presse in fhe act $f 
emergence, which A one and the Mmetime expels a discharge- 

mo 


. 





excursion from and to return to its scar under stillish water. 
As a rule they seem to remain fixed under water. 

The greatest distance I have watched a limpet reach from its 
scar was 22 inches. But I have fotind limpets at a distance of 
3 feet from their scars—that is to say, from Sears on to which 
they fitted perfectly. This was on a large flat surface. 

When they move, the tentacles are projected out beyond the 
shell, and keep on touching and slightly adhering to the rock. 
On reaching the scar they carefully feel round it with the tent- 
acles. I am disposed to question the results of Prof. Davis's 
experiments on the removal of the tentacles. But further 
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of superfluous hu rs from the abdomen, and forces the vital 
fluids through the fold@i and crumpled wings. Special extra. 
provision is made for this, in the flask-shaped cocoons of 
Saturnia Pauynia-minor, for example, and if the pupa be 
taken out-of this, gnd allowed to émerge at full maturity, it is 
always an abortion with heavy, overloaded abdomen, and: 
wings that never expand. Every collector, also, who has bred 
the earth-burying sphinxes—SpAinx Ligustri, for example— 
knows how often they emerge in this condition, either through 
not being supplied with soil of the needful tenacity, or from the: 
difficulty of keeping it of the natural degree of moisture. 


te 


It would be rash to assume that the struggles % parturition 

have no analogous beasing on the after vigour and welfare of 

offspring in the mammalia also. HENRY CECIL, 
Bregner, Bournemouth, November 27. 





Snakes ‘“ Playing 'Pogsum.” e 


IN connection with Dr. L. C. Jones’ account last week of 
the Puffing Adder that feigned death, it may be of interest to 
note that on several occasions I have observed similar behaviowg 
on the part of the English grass-snake (Coluber natrix). On 
finding escape impossible the animal would roll slightly over, 
with its mouth open to its widest extent, gi its tongue pro- 
truded, and remain perfectly limp and flaccid, allowing itælf to 
be stroked, mowed, and even carried in the hand with the head 
and tail dangling down on opposite sides, without showing anf 
signs of animation. So suglden is the change from activity*to 
quiescence, and so admirable the imitation of lifele@sness that 


a 
Fic. 


o 
it presents, that on the first occasion on which I witnessed it 
(now many years ago), I believed the snake to have been seized 
by some species of fit, and to be at the point of death until, in 
the faint hope of alleviating its seemingly despeyate condition, 
I plungedeit int® some col Qat, with the avy result of 
effecting its immediate restoration, the snale possibly thinking 
its ruse had been successful, and it was ogce more free. I have 
kflown cases, however, in which the symptoms have persisted 
after the application of the cold-water cure. Subsequently I 
discovered that no treatment of any kind was necessary, as the 
snake would ‘‘come to” of its own accord after a while. 

A point which I should be very interested_to learn is whether 
this condition is produced voluntarily by the animal for protec- 
tive purposes, ‘‘the same with intent to deceive,” or is the 
result of a general nervous inhibition, produced reflexly by the 
action of fright, which would render it more or less analogous 
to a fainting-fit. G. E. HADOW. 
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l POLCANIC STALACTITES. 
CURIOUS formation is described by Mr. E. Gold- 
smith in the Proceedings of the Philadelphia’ 
Academy o Natural Sciences (part i. 1894, p. 107). It 
is well known that the highly heated and very fluid lava 
in the Kilauea crater at Hawaii, as well as in other 
craters, is occasionally shot up into the air some thirty 
feet or more. This lava in its descent through the air 
becomes very porous. If such a highly porous rock have 
a space underneath, a fresh deposit of liquid lava will 
trickle through the porous cooled lava, forming as it 
solidifies the pendant stalactites shown in the accom- 
panying picture, which illustrates Mr. Goldsmith’s paper, 
*and has been kindly sent to us by the Academy. 
The figure represents the entrance to a volcanic cave, 
photographed by Profs. Sharp and Libbey. It shows an 
e@verhanging roof of porous basalt, from which are sus- 


a 





1.—Volcanic Stalactites and Stalagmites. 


pended irregularly gnarled rods ot volcanic stalactites 5 
on the floor are scattered fantastic-shaped volcanic 
stalagmites, which seem to be much thicker than the 
pendant rods above. Mr. Goldsmith says that the 
stalactites are about one-fourth of an inch thick, and 
about eight inches long. They show no disposition to 
form cones like those seen in limestone caves. They 
are mostly hollow and porous, and very brittle. The 
colour is usually a deep black, but sometimes a part is of 
a brownish tint, due, Mr. Goldsmith thinks, to a higher 
oxidation of the magnetite present. Fragments of the 
stalactites, when microscopically examined, exhibited a 
glassy felspar having apparently the characteristic of 
sanidine. Magnetite occurred in great profusion, and 
also gases, probably air. Augite was suspected, but not 
definitely determined. The specific gravity of a coarse 
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powder produced from the stalactites was found to be 
2'85. The lava is decidedly basic, as the quagtity of 
silica determined analytically was 48°55 per cent. On 
‘some of the stalactites a thin layer of colourless crystals 
were recognised under the microscope. An examination 
of these incrusting crystals proved them to be selenite. 





NOTES. 


WE are pleased to note that the Court of the Salters’ Com- 
pany have placed at the disposal of the City and Guilds of London 
Institute a grant of £150 a year, for founding one or more 
Fellowships for the encouragement of higher research in 
chemistry in its relation to manufactures. The Fellowships 
will be awarded by the Executive Committee of the Institute, 
and the amount of the grant attached to each will be determigeg 
by the Committee, with reference to the nature of the research, 
the time required to complete it, and the merits of the candidate. - 
The Executive Committee will each year apply the sum pro- 
vided by the Salters’ Company to the award of Fellowships to 
British-born subjects, of a value not exceeding £150 (a) to 
students of the Institute who-have completed a {ull three-years’ 
course of instruction in the -chemical department: of the 
Central “Technical College, . or (d):to candidates duly qualified 
in the methods, of chemical research” in ‘its: relation to manu- 
factures, : without restriction . as. to age or. place of. previous 
study, A Fellowship may be renewed for.a second and third . 
year, but cannot be-held by anyone for more: tlian three years, 
The holders of the Fellowships will be required to devote :their 
whole time to the prosecution of research, unless otherwise. 
sanctioned‘by thé: Executive Committee. The researches will 
be carried out at the Institute's Central Technical-College. Ap»: 
plications for Fellowships should be-made in writing addresséd 
to the Honorary Secretary ofthe Institute, Gresham College, 
Basinghall Street, London, E.C.; and: -should: state the nature 
of the research sraposed to be undertaken, and the qualifications. 
of the- candidate.. The first awara will be made early in: the 
neW year. nos . tu iio hoe oe to 


We, notice with deep, regret ‘that Sir Charles T. Newton, 
K. C. Be the eminent archaeologist, died on November 28. 


'COMMUNICATION by telephone between: Vienna and ‘Berlin 
has just been opened: ` Thé length of the line is 410 miles.’ 


Dr. s. NAWASCHIN has been appointed Professor. of Botany: 


and Director of the Botanic Garden at the University of Kiew ;-|> 


and Dr, K; Schilbersky Professor of Botany and Vegetable 
Pathology at the Hungarian Agricultural Institute, Buda-Pesth. 


THE editorship of the Jahrdiicher fiir wissensehaftliche Botanik, 

` vacant by the death of Dr. Pringsheim,. has been accepted by 

Prof, Pfeffer, of Leipzig, and Prof. Strasburger, of Bonn. All 

communications should be addressed to the former of these. 

The Jahrbiicher have been edited by Dr. Pringsheim since their 

commencement in 1857, and contain many important contri- 
butions to structural and physiological botany. 


Dr. PHILIP LENARD, who was the late Prof, Hertz’s 
assistant and frivat-docen¢t at the University of Borin, has 
recently been appointed Extraordinary Professor of Physics in 
the University of Breslau. He has published a number of im- 
portant investigations on cathode rays, phosphorescence, 
electrification of water-drops, and kindred subjects. 


THe Council of the British Institute of Public Health, 
realising the great and general interest which is at the present 
time taken in the question of the anti-toxic serum treatment 
of diphtheria, have made arrangements for a lecture to be 
given in the Examination [all of the Royal Colleges of 
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Physicians and Surgeons, Victoria Embankment, on Friday, 
December 7, “at 5 p.m. by Dr. G. Sims Woodhead, entitled 
‘“ The Diagnosis and Anti-toxic Treatment of Diphtheria.” 


THE second series of lectures given by the Sunday Lecture 
Society begins on ° Sunday afternoon, ¿December 9, in St. 
George’s Hall, Langham Place, at 4 p.m.,,when Mr. E. 
Neville Rolfe will lecture on ‘The Buried Cities of 
Campania.” Lectures will be subsequently given by Mr. 
Wyke Bayliss, Prof. Marshall Ward, F.R.S., Prof. Vivian B. 
Lewes, Mr. Oswald Brown, Mr, Arthur Clayden, and Mr. an 
Craven. 


Tue following le@ture arrangements have been made at the 
Royal Institution : Prof. J. A. Fleming, F.R.§., six lectures 
(&dapted to a juvenile auditory) on the work of an electric 
current ; Prof. Charles Stewart, twee lectures on the internal 
framework of plantsand animals ; Mr. L. Fletcher, F, R.S., three 
lectures on meteorites ; ; Dr... B. Tylor, FaR. S., two lectures 
‘on anynism ;' Lord’ Rayeigh will also deliver six lectures. ` 
The Friday evening theetings will commenc® on January’ 18, * 
when Prof, - Dewar yif delives a discourse on phosphores- : * 
‘cence and photographic actiow at the’temperature ef boiling - 
liquid air, -Succeeding -discourses will probably be given by: 
‘Sit Colin ‘Scott-Mencrieff, Dr. G. Sims Woodhead, Mr. Clin-:! 
ton T. Dent, Prof. A. Schuster; Prof, A‘. W; Riicker, Profi’ 
Roberts-Austen, - “Prof. H. E; a Araftrong, and ‘Lord l Rayleigh’ 
'among others. 


at 


1° 
; Dr PATTERSON, ina lecture before. the Piscatorial Society, g 
at the Holborn Restaurant this wçeķ, entitled ‘t Salmon, Sea- 
trout, d' Trout—What are'‘they ?” maintained. that‘they: were 
‘all varieties of one species, varying according to their environ- ‘ 
ments. On the same'evening an exhibition of this-year’s speci- 
men fish ‘washeld bye Society in thgir museum at the Holborg: 


AT a meeting | held at the Borough: Road. “Polytechnic, - on, 
‘November 23, a London branch of the Conchological Society. of, 
‘Great Britain, and Ireland, „Was, formed, _ It is thought that such. 
‘a branch, with monthly meetings for ‘discussion,. for exhibition, n 
and ‘for exchange, ¢ cannot fail to be of advantage.. .The branch ; 
‘will in no way. be a rival of tie Malacological Society, but, 
probably, a feeder. toit. The first @rdinasy meeting will be, held 
on Thursday, January 10, 1895, at 2p. m., in a, room lent, ‘by i 
'the Governors of the Borough Road Polytechnic. ‘The ‘attends, , 
ance ‘of any conchologist in , or near London will be welcomed: , 
at this meeting. 7 ; a : 


ʻe í 

_ Durine the past few years the American Museum at Naturali. 
History, situated in Central Pars, New York City, has grown 
very considerablye It suffers from the í common complaint, how: . 
ever, of not having sufficient funds to devote, to the enlargément : 
of the collections, and this in & city where millionaires most do’ 
congregate. Thé report of ee of the Institution last 
year shows that the opening of the museum on Sungays is greatly 
appreciated. ` Many importan additions have been made to the 
various collectione, the most noteworthy accessions being in the 
department of mammalian palæontology. Although only in 
the third year o of its establishment, the collections in this depar! t- 
ment already®equal in imposance those secured, by other 
institutions throug many years of*effort. The intention is to 
form a great collectiog to represent the evolution of the mam- 
mals of North America. Thus far the expeditions to the 
Rocky Mountain region have secured nearly one thousand five 
hundred specimegs. Fifteen perfect skulls have been obtained 
from the Bridger Basin, Wyoming. The remains of monkeys, , 
horses, tapirs, primitive rhinoceroses and rodents have also 
been obtained by the explorations under Dr. J. L. Wortman, 
and many of them are in an excellent state of preservation, 
The most notable specimen in the collection is a complete . 


skeleton of a large Carnivore of the size of a tiger, and is said 
to be the most perfect gpecimen of the kind ever found. The 
total number of volimes in the library now exceeds twenty- 
eight thousand, We sincerely hope that the citizens of New 
York will see that the usefulness of theeInstitution is not 
limited by the lack of tneans to acquire new and important 
material, and to provide proper accommodation for it, Whey 


must surely recognise that, even from a commercial point of 


view, the museum is of the highest value. 


IN connection with our note last week, on the wreck of the 
Falcon, the steamer of the Peary expedition, and the loss of all 
on board, it ought to have been stated that the vessel, after 
landing the returning members of Mr. Peary’s party, had @ailed 
from St. John’s With a cargo of coal, and that none of the exe 
ploring party, whose chartgr of the vessel terminated on thtir 
landing, were on board. iy @ 


In the Geographigg/ Journal for Pecember, Captain Mockler 
Ferryman describes and illustrates the peie lake knowngs the 
Demme Vand, nêar the Hardanger’ Fi8rd, in Norway. The 

*Rembesdal glacier at the headgof the Simodal, stretches across 
and damseup a lateral “valley $a which the lake in question 
is formed. When during summer the ice-barrier gives way, as 

.it occasionally does, floods of the most disastgous kind are pro- 
duced in the Simodal. The Norwegign Government has deter- 
mined to construct a tunnel through the rocks at the mouth of 
the lateral valley, through which the surplus water of the 
Demme Vand may be harmlesslyeirained whéh the level rises 
to a dangerous beight. 


CHEMICAL laboratories éan now dispense with the wasteful 
and unpleasant installation for @enerating sulphuretted %iydro- 
gen, for we learn from Jdustries and Iron that liquid sulphur- 
etted hydrogen is commercially obtainable. Although this gas is 

ane ; $ : ca 
easily liquefied, the difficulties of manufacture én large quantities 
at an economic ratethave prevented its introduction as a labora- 
tory reagent. Messrs, Baird and Tatlock, who are the sole 
agents for this commodity, supply the liquid compressed into 
specially-prepared steel cylinders, each containing one pound of 
liquid, equal to about eleven cubic feet of gas at atmospheric 
pressure. Larger cylinders can*also be had. In this compressed 
form, the:gas has the Advantage of being cleanly and always 
ready for ‘use, and in thoge laboratories in which it is only 
occasionally required as a reagent, a cylinder ought to be in- 
cluded in the laboratory stock. Our @ontemporary announces 
that the same firm is abous to place liquid chlorine and ethylene 


on the market. 
e e 


For collections of Coleoptefous, Lepidopterous ‘and other 
insects, the nature of the pin forefastening thé specimens is a 
question of great importance. Qrdinary pins of brass, even 
though well tinned, frequently oxidise in tQe bodyeof the 
insect, and eventually destroy the specimen. Black varnished 
pins are almos@as bad, for the varnish sooh cracks, leaving the 
metal exposed. Even plated pins do not appear to resist the? 
action of the compounds developed in the body of the insect, 
though solid silver ones will. Dr. H..G. Knaggs introduced a 
bronze pin which has found favour among many eptomologists ; 
nevertheless,” it is ar from being a perfect fastener. In the 
December number of the Zntomologist’s Monftly Magazine, he 
directs attention to a pin made from a nickel alloy by Messrs, 
Deyrolle, of Paris. This pin possesses great advantages over 
those generally used, and of which the metal basis is brass. It 
will probably be widely used by collectors, for*its price need 
only be a little higher than that of an ordinary pin. 


THAT the efficiency of acoustic fog-signals for purposes of 
navigation is as yet very doubtful, may be seen from a dis- 
cussion appearing in Husa. There are many peculiarities in 
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the behaviour gf ‘sound, propagated over the surface of the sea 
fron? the coast, which require further scientific investigation. 
Mr. Arnold B., Johnson, author of “The Modern Lighthouse 
Service,” gives it as a general rule, tkat-in proceeding from the ` 
neighbourhoo@ of the fog-signal apparatus out into the sea for 
about two miles a zone is entered in which the signal becomes 
inaudible. This zone has a width varying from one mile to a 
mile and a half, That this phenomenon is not confined to 
coast stations is evident from the fact that it was observed in 
the case of a station situated on a rock twenty miles from the 
»nearest land. Several such zones are often produced when a 
steep cliff lies at the back of the signal station. The observa- 
Rons made on the coast of New England are fully borne out by 
“those made at the mouths of the Elbe and Weser. Among the 
pilots of the German coast it is well known that the sound 
rockets fired on Heligoland are heard at distances sometimes 
excéeding twenty miles, become inaudible on approaching the 
island, and reappear in the immediate neighbourhood of the 
island. An altogether unexplained and apparently undiscussed 
phenomenon is that noticed in a specially marked manner in 
the fog-horn of the Weser lightship. When the sound com- 
mences it appears to proceed from a direction entirely different 
from that in which it dies away. 

A SERIES of Bulletins of the Madras Government Museum 
has been commenced by the superintendent, Mr. Edgar 
Thurston ; and parts i. and ii., which have reached this country, 
contain much useful information upon the fisheries and marine 
zoology of the Presidency. Part i. contains a revised account 
of the superintendent’s ‘‘Notes on the Pearl and Chank 
Fisheries of the Gulf of Manaar,” and its subject matter is 
already known in great part to British students of ‘‘applied ' 
zoology.” Part. ii., entitled “ Note on Tours along the Mala- 
bar Coast,” records a number of interesting observations in 
marine zoology made on the west coast of Madras, It is in- 
structive to note that even there the natives have their fishery 
question. It is stated that formerly the sardines of the coast 
always arrived regularly, and remained throughout the season ; 
and the fishermen’s belief is that they are at the present day 
frightened away by the numerous steamers which call at Cochin, 
and retire in search of a less disturbed spot. In addition to 
steamboat traffic ; noises in boats, ringing church bells, artillery 
practice, the erection of lighthouses, gutting fish at sea, using 
fish as manure, burning kelp, and the wickedness of the people, 
have been charged with being responsible for a falling off of the 
fish supply’; but, as Mr. C. E. Fryer has naively remarked, 
‘fof these alleged causes only the last, it is to be feared, has 
been, and is likely to be, a permanent factor in the case.” 

WE have received from the Rev. S. Chevalier, the second’ 
report of the Shanghai Meteorological Society. This number 
is entirely devoted to a notice oft ike t typhoons of the year 1893, 
and a final chapter on the general tracks of the typhoons in.the 
Chinese seas, The discussion of each storm is accompanied by. 
diagrams showing the position of the centre at various dates ; 
several examples reported in the present work show that the: 
bearing of the centre coincides with the direction of the swell 
of the sea, but further observations on that special point are. 
required. The tracks of the typhoons have been classed (1) 
according to the times of their occurrence, and (2) according to 
the countries which they visit. The first month of the typhoon 
season is May, but the storms are of rare occurrence before 
July ; it is noticeable that they originate in different positions, 
and take somewhat different routes in different months. From 
the middle of September the typhoons do not reach Shanghai, 
but they occur further south for some months later. In dividing 
them according to localities, Father Chevalier distinguishes 
three classes, viz. Japan typhoons, China, and Cochin China. 
t yphoons, 
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THE Report of the Botanical Exchange Club of the British 
Isles for 1893, just received, contains a number of usefué and 
interesting notes on critical and rare British species, the general 
Rubus, Hieracium, and Potamogeton coming in for a specially 
large share of attention. It is edited by Mr. Ja Groves. 


THE results of the meteorological observations made at the 
United States Naval Observatory during 1889, and the mag- 
netic observations made at the same observatory during 1892, 
have just reached us. It would be to the advantage of science 
if the observations could be published without such a long 
delay, 


THE twenty-first annual report of the Geological ang 
Natural History Survey of Minnesota has been received. It 
the strictly 
geological portion of the Survey. Independent reports will be 
published upon the botanical and zoological departments of the 
w ork, , 

THE December number of the Geological Magazine contains 


„an account of the life and work of the late Mr. William 


Topley, F.R.S., written by Mr. H. B. Woodward, and 
accompanied by a portrait of the deceased geologist. The 
memoir is a tribute to a life of unremitting labour in the cause 
of geology, and an expression of the high regard in‘ which 
Mr. Topley is held by all who cherish his memory. 


THE Geographical Fournal this month gives prominence to a 
new feature in the way of short summaries of the most recent 
and trustworthy literature on parts of the world where public 
interest is concentrated for the time. The regions dealt with 
are the Waziri country and Madagascar, and in addition there 
are two special papers of considerable length on Eastern Asia 
—one by Mr, A. R. Agassiz, on the commercial resources of 
Manchuria; the other by Baron von Richthofen, on China, 
Japan, and Korea, 


HITHERTO Brehm’s well-known collection of works on 
natural history, in the Merveilles de ia Nature series, published 
by MM. J. B. Bailliére et Fils, Paris, has not comprised a volume 
on botany. This gap is now, however, to.be filled by ‘Le 
Monde des Plantes,” of which the first part has just appeared. 
The author of the work is Prof. Paul Constantin. There will 
be eight fasciculi altogether. When the work is completed 
its two volumes will run into fifteen hundred pages, and be 
embellished by two thousand illustrations. Particular attention 


-is paid to the use of plants for food, and in medicine, industries, 


agriculture, and horticulture. The biological characters are 
also carefully treated. The work promises to be the best 
popular botanical work published in France, and therefore 
fittingly finds a place in Brehm’s series on the wonders of nature. 


Mr, A. S. GHOSH has sent us a slender little pamphlet on 
4‘ Pedal and Antipedal Triangles,” being an attempt to in- 
vestigate the laws of their evolution. (Calcutta : Patrick Press, 
1894.) The primitive triangle is considered as obtained from 
the pedal triangle, and is called its antipedal triangle ; so that 
what is sometimes called the excentric triangle is the antipedal 
The whole of the pamphlet, which 
is a fairly neat piece of work, is merely a solution zz extenso of 
a ‘ten-minute conundrum.” 


We have received the Proceedings and Transactions of the 
Royal Society of Canada, for the year 1892 (vol. x.), The 
volume contains six papers in the section of mathematical, physi- 
cal, and chemical sciences. Among these we notice one on the 
Mexican type in the crystallisation of the topaz, and another 
on observations of sun-spots at the McGill College Observatory. 
The section of geological and biological sciences contains the 
presidential address on the diffusion and sequence of the Cam- 
brian faunas ; and, among others, papers on,the artificial propa- 
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gation of marine food fishes and edible crustaceans, and on the 
correlation @f early cretaceous floras in Canada and the United 


Slates, e. 


AT the inaugural meeting of the fourteenth session of the 
Institution of Junior Engineers, held on November 16, Mr. 
Alexander Siemens gave some whol€some advice to young 
engmeers and invenéors. In the course of his address, he’ 
dispelled the fable about the circumstances which led to the in- 
vention of the steam engine. According to the popular version, 
aVatt, as a small boy, saw the lid of a tea-kettle move up and 
down, when the water was boiling, and this suggested to him 
the construction of the steam engine, As a matter of! fact, 
Watmade himseff acquainted with what had been done before 


{2 point altogether ignored in the popular version), and had to 


werk very hard before he brought his invention to a successful 
issue, Hig example is typical of*tfe true method of progress, 
and it may be said generally, that in order to approach a 
problem with‘the best prospect of success,eit is necessary (1) to 
define, as accurately as possible, the want that exists, or the par- 
ticular object that is to be attained ; (2) to be well acquainted with 
the scientific principles*which g@me into play ; (3) to know how 
the want is met, or thetobject attained in practical “life ; (4) to 
find out what proposals have been made by others in the same 
or in a similare case. A careful attention to these re- 
quirements will prevent® much disappointment and waste of 
energy. The records of he Patent Office show that one or 
more of these conditions is frequently ignored. A large class of 
inventors do not realise thf a knowledge of scientific prin- 
ciples would be an assistance in their efforts ; br if they study 
science at all, they think they Can acquire the necessary 
knowfédge by a short study, @nd without much trouble. 


A NOTE goricerning the synthesis of the chlorides of carbon 
CCl, and C,Ch; during the preparation of carbon tetrachloride 
by the chlorination of carbon disulphide at fow temperatures, 
is communicated to the Berichte by Prof. Victor Meyer. It is 
a well-known fact that at a red he&t the vapour of carbon tetra. 
chloride is dissociated, a portion of the chlorine being liberated 
and the two chlorides above mentioned being produced. ` It now 
appears that this change occurs to some extent at temperatures 
but slightly elevated above the ordinary. At the chemical 
works of Messrs. Miiller and Difboigf near Mannheim, carbon 
tetrachloride is manufactured if large quantities by the 
chlorination of carbon disulphide at temperatures between 20° 
and 40°. Each operafon is allowed to proceed for several 
days, and the completion is indicateé when the liquid has be- 
come deeply coloured owing go the formation of sulphur, 
dichlorid® S,Clpe The carbom tetrachlofide is then distilled 
off, leaving the @hloride of sulphur behind. Upon rectification 
of the carbon tetrachloride a A quantity of q higher boiling oil is 
obtaineg, the nature of whith Prof. Meyer has investigated. 
Upon fractionation it Se Sa into three constituents, 
carbon tetrachloride CCl, the liquid chloride analogous to 
ethylene C,Cl,, and the solid chloride C,Cl,, the so-called per- 
chlorethane. Faxcellent crystals of the latter compound are at 
once obtained practically pure. That a real synthesis of these 
two latter compounds occurs during the manufacture of carbon 
tetrachlorideat so low a éem@erature as 208-40", ds proved by 
the fact that the @arbon disulphide employed is found to be quite 
pure, except for a rere trace of dissolved free sulphur. Prof. 
Meyer considers that the two chlorides are produced’ in 
accordance with the equations : | 

2CS, + 10Cl = Cel + 28,Cl., 
2CS, + 8Cl= CCl + 25,Cly. 


THE atomic weight of bismuth has been re-determined by Prof. 
Schneider, of Berlin, and the result is remarkable as once more 
affording exactly a whole number, 208, as the relative weight of 


a 


13 


2 





an elementary atom compared with the atom of hygrogen, The 
relative weight of thig particularly heavy atom was determined 
so Jong as forty-three years ago by Prof. Schneider, and the 
‘value obtained was identical with that which is now afforded. 
‘Eight years after Prof. Schneider's first det@rmination, Dumas 
published the results of a number of atomic weight de- 
terminations, among them being that of*bismuth, to whith he 
‘assigned the value 210. From that time, 1859, until 883, 
Dumas’ value came to be generally accepted, although no 
doubt his method was by no means so little open to objection 
as that employed by’ Prof. Schneider. However, in 1883 
Marignac took up the subject, and as the resul of determinations 
carried out with the thoroughness for which he was remarkable, 
‘the number 208°16 was obtained, thus substantiating the work 
of Prof. Schneider. Moge recently Classen has obtaine@ a 
` higher result, 208°9, by an electrolytic method, @and ` Prof. 
Schneider has undertaken a further series of determinations with 
the view of testing Sertain suggestidhs of Prof, Classen regard- 
‘ing possibility of error in his former e€timations. The Method 
is based upon a comparison of the equévalent relation of metallic 
bismuth to bismuth trioxide. . The fifial result obtained, if 
O = 16, is 208'05, and the greatest divergence from this number 
among the whole of the individual values is only o°2t. Prof. 
“Schneider’s original work, and likewige that o¥ Marignac, is thus 
confirmed, and bismuth must now be added to the rapidly 
“growing list of elements whose atofic weights are represented 


by whole numbers. ; ° 


° 

THE additions to the Zoological Society’s Gardens during the 
past week, -include a Syké’s Monkey (Cercopithecus albi- 
gularis, &) from West Africa, pgesented by Mr. J. H. Prestwich; 
a Mozambique Monkey (Cercopithecus pygerythrus, 8) from 
‘East Africa, presented by -Mr. C. O. Gridley ;ea Leopard 
(Felis pardus) from Southern India, presented by Mr. John 
‘Christie ; two Spotted Eagle Owls (Budo° maculosa) from 
‘South Africa, presented by Nfi.’R. A. Langford ; an Antipodes 
‘Island Parrakeet (Cyanorhamphus unicolor) from Antipodes 
Island, seven South Island Thrushes (Turnagra crassirostris) 
‘from’ South Island, New Zealand, presented by Sir Walter L. 
‘Buller ; two Canary Finches (Serinus canarius), four —— Frogs 
(Rana, sp. inc.) frog M@feira, four Dwarf Chameleons, 
‘(Chameleon pumilus) frm, South Africa, presented by Mr. H. 
.Bendelack ; a Rhomb-marked Snake (Psammophylax rhom- 
béwtus) from South Africa, presented by Mr. J. E. Matcham ; 
‘an’ Arctic Fox (Canis lagopus) from. the Arctic ‘Regions, 
“deposited ; four Nutcrackérs (Nucifraga caryocactes), European, 
“purchased 3 sixteen Deadly Snakes ( Trigonocephalus atroz), born 


in the Gardens. i n 
: e 


s 
“OUR ASTRONOMICAL COLUMN.» 


THe New Comzt.—The confet of which the discovery was 
announced in “the last number of Natuke is likely to prove 
‘a. very interesting object. A communication from Prof. 
Krueger informs us that Dr. Berberich, who i$ probably in pos- 
session of ephemerides of the lost comets depending on various 
dates of perihelion passage, has noticed the coincidence in the 
posttion of this comet at the, firsg observation wigh that which 
De Vico’s comet F 1844 caneassume. It will be remembered 
that it was this same astronomer who conje@ured from some- 
what similar grounds the identity of Holmes’ comet with that 
-of Biela. But the conjecture in this case seems to be better 
founded, for elements computed by Dr. Leuschner show a 
decided similarity with those of De Vico, as comfuted by the 
late Dr. Brunnow from the 1844 observations.® Seeing that the 
comet has undergone some fifty ‘years’ perturbations since that 
time, and that the present elements are founded on the observa- 
tions of but three consecutive days, and can only he considered 
as roughly approximate, we must be prepared for some con- 
siderable deviation. 
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°. Leuschner’s Brunnow’s: 
6 ' elements elements 
s of Swift’s of De Vico’s 
comet. comet, 
Long. of perihelion 291 48 : 342 30 
„1, , Rodes 43 4 63 49 
Inclination 3 16 2 55 
Minimum distance 1°4703 11864 


De Vico’s comet has not been seen since 1844, though, with 
a period of approximately five and a half years, nine returns 
have occurred, and when the perihelia fall in the autumn, the 
comet is fairly favourable for observation. There is extant, it 
is true, an observation of a nebula by Goldschmidt in May 

855, which he thought might have reference to the comet; but 

runnow could not reconcile it with the computed path, and it 
is usually believed that the comet disappeared after observation 
in 1844. But Le Verrier and Brunnow both thought that the 
comet of 1678 was identical with that of 1844, and if this be the 
casg it would seem that the comet might be subject to fluctua- 
tions of brilliancy, which would explain the fact of its passage 
through perihelion without notice. 

Further, a similarity between the elements of Finlay (1886 
VII.) and De Vico has been noticed, and the agreement be- 
tween those of the present comet and Finlay’s is probably more 
marked than with De Vico. ‘Tisserand’s well-known criterion 
of identity doeg not favour the supposition that De Vico and 
Finlay are one and the same comet, since a very considerable 
perturbative effect would have to be attributed to the action of 
Mars. It would seem, therefore, more probable that several 
comets are moving in approximately the same orbits than that 
we have to do with the actual return of a comet lost for so 
long a period as De Vico’s, But under any circumstances, seeing 
that the comet is diminishing in brilliancy, it is of the utmost 
importance to secure observations as early and as long as 
possible, since upon the accurate determination of the orbit 
several important questions may finally rest, The following 
positions are given. in the ephemeris received from Kiel +- 


= R.A. Decl. 
1894. h m. 3.7. ° aT AG 
ec, 6 23 2 52 ... —7 50°9 
» 7 23 5 40 ..- =7 3UI 


THE SPECTRUM OF MARS.—Prof. W. W. Campbell has 
lately brought together all the observations of the spectrum of 
Mars, and discussed them in connection with the telluric 
spéctrum and with his own observations made during the p&st 
summer. (Pudlications of the Astronomical Society of the Pacific, 
vol, vi. No. 37.) He concludes as follows :— 

(1) The spectra of Mars and the Moon, observed under 
favourable and identical circumstances, seem to be identical in 
every respect. The atmospheric and aqueous vapour bands 
which were observed in both: spectra appear to be produced 
wholly by the elements of the Earth’s atmosphere. The observa- 
tions, therefore, furnish no evidence whatever of a Martian 
atmosphere containing aqueous vapour. 

(2) The observations do not prove that Mars has no atmo- 
sphere similar to our own ; but they set a ‘superior limit to the 
extent of such an atmosphere. Sunlight coming to the Earth 
via Mars passes twice either partially or completely through 
his atmosphere. If an increase of 25 to 50 per ‘cent. in the 
thickness of our own atmosphere produces an appreciable effect, 
2 possible Martian atmosphere one-fourth as extensive as our 
own ought to be detected by the method employed. 

(3) If Mars has an atmosphere of appreciable extent, its 
absorptive effect should be noticeable especially at the limb of 
the planet. Prof. Campbell’s observations do not show an 
increased absorption at the limb, ' ‘This portion of the investiga- 
tion greatly strengthens the view that Mars has not an extensive 
atmosphere, Ma 





Te 


THE ANNIVERSARY MEETING OF THE 
ROYAL SOCIETY. 


THE anniversary meeting of the Royal Society was held in 

the apartments of the Society at Burlington House on St. 
Andrew’s Day, November 30. The auditors of the Treasurer’s 
accounts having presented their report, the Secretary read the 
lists of Fellows elected and deceased since the Jast anniversary 
meeting. The qualification of the new Fellows on the home list 
were given in NATURE of May 17(vol. l. p. 55). The new Fellows 
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y 
think we may now feel that the world has gained largely by this 
early necessity for a young man of gregt genius and power to 
choose a practical profession. ' 

One early result was his careful examination, while still a 
student, of the gheory of animal heat, and a little later (1847) 
his great essay, ‘‘ Ueber die Erhaltumg der Kraft,” Conserva- 
“tion of Energy as we now call it, communicated to the 
_S8ciety of Berlin of July, 3 1847, of which he said in 1891, 
‘4 My aim was merely to give a critical investigation and 
arrangement of the facts for the benefit of physiologists.” As 

a student he-had found that Stahi’s theory, ascribing to every 
living body the possession of the property of “The Perpetual 
Motion” as an essence of its “f vital force,” was still-held by 
most physiologists.” His essay on the ‘‘ Conservation of 
Ewergy,” giving strong reasons for rejecting that theory, though 
looked upon, at first, by many of the physical and philosophical 
authorities of the time as a fantastic speculation, was enthusi- 
*astically welcomed by younger seudent philosophers, and must 
soon hae convinced the elder men that, whatever may be the 
real efficiency of vitality, vast and wonderful as it is, it does sof 


on the foreign list are Henri Ernest Bailloi’, Henri Peincaré, 
and Eduard Suess. During the year,ithe Society dost eighteen 
Fellows and three Foreign Members. 


H.R.H. Louis Phillippe d’Orleans, Count gf Paris, Septem- 
; ber 8, 1894, aged 56. . ` 
John Tyndall, December 4, 1893, aged 73. 
The Earl of Lovelace, December 29, 1893, aged 89, 
Sir Samuel White Baker, December 30, 1893, aged 72. 
Arthur Milnes Marshall, December 31, 1893, aged 41. 
Pierre J. Van Beneden, January 8, 1894, aged 93. 
William Pengelly, March 16, 1894, aged 82. 
Lord Hannen, March 29, 1894, aged 73. 
_ Dy. Charles Edouard Brown-Séquard, April 1, 1894, aged 77. 
` Lord Bowen, April 10; 1894, ‘aged 58. ‘ ° 
Brian Houghton Hodgson, May 23, 1894, aged 94. . 
George John Romanes, May 23, 1894, aged 46. or 
Lord Coleridge, June 5, 1894, aged 74. 
’ Charles R. Alder Wright, July 25, 1894, aged 50. à 
` Rev. William Bentinck Latham Hawkins, August 31 1894, 


aged 83. > ; include the performancef work withou® drawing upon a source 
mare Edward Augustus Inglefield, September 5, 1894, ofgnergy. This cogclusion had been virtually foreseen before 


the end of last cenfury by Rumford and Davy, and had been 
clearly stated and paifechully supported by Joule and Mayer a 
“few years before Hélmholtz found itefor himself and successfull 
persuaded others of its truth. ` 
It is interesting for us now to know that, while thus con- 
tributing so effectively to the abandonment of the old doctrine 
that vital ‘force’ cam work without drawing on an external 
source of energy, Helmholtz¢was even more effectively con- 
cerned in the establishm@nt of a new doctrine which has given 
a vast extengjon to the province of life previously perhaps 
undreamt of, but now universally recognised as thoroughly 
well established, and supremely important infnodern physiology 
and medicine. On recoveridg’from a: typhus fever in the 
autgmn of 1841, at the age of twenty, the last year of his under- 
graduate course in the Army Medical School of the Friederich 
ilhelm’s Institute, he spent the accumulations of his income, 
which frée treatrfent at the hospital during his illness had left 
him, in the pugchase of a microscope, an gnstrument then but 
little used in medical education. He ebegan immediately to 
use it, and made some importanf observations on the ganglion 
cells of invertebrates, which, at the suggestion of his 
master, Johannes Müller, he took as the subject of his 
inaugural thesis for the doctor’s degree, in November 1842, and 
which was his first published work. With the same micro- 
scope, he observed vibrios m putrefying liquids, which he 
described in his second publighed epaper (1843), ‘‘On the 
Nature of Putrefaction and Fermentation.” His distinguished 
comrade, Schwann, in the laboratory of Johannes Miiller, had. 
already shown that vegetable cells are present in fermenting 
solutions of sugar, ang that air, which had been highly heated, 
was incapable of exciting the fermentation which the access of 
ordinary atmospheric air was known to produce. . Helmholtz 
found that oxygen, yielded by the decomposition of water in 
flasks centaining small piece® of boiled ‘meat, did not produce 
putrefaction. Thus the doctrine, held perbaps by all before 
them, and certainly supporfed by the great Liebig, that putre- 
faction and fermentation arẹ purely chemfcal processes of erema- 
causisdor slow gombustion), produced by oxygen, was thoroughly 
disproved by the two young nvestigators. But Helmholtz went 
farther, and showed almost @ertainly that the aetual presence of 
a living creature, vibrio, as he called it, bacterium, as we more 
commonly call,it now, is necessary for either fermentation or 
putrefaction. e proved by experiment that a partition of 
` moist bladder, between the yeast and the fermentable liquid, pre- 
vented the entrance of the vibrios which he had observed, and 
-prevented Pe fermentation, ® It had been #easonably suggested 
that fermentatign or putrefaction might be a purely chemical 
process produced hy a quasi-chemical agent or poison secreted 
by a living organism ; but Helmholtz’s observation dispréved 
this supposition almost certainly, because any such chemical 
substance gin solution would,pass by diffusion through the 
‘bladder, and produce its effect without any direct action of the 
‘living creatures. Although Helmholtz himself was character- 
istically philosophical and conscientious in not claiming, as 
absolutely proved, what he had only rendered probable, it is 
certain that this early work of his on putrefaction and fermenta- 
tion constituted a very long step towards the great generalisa- 


* Helmholtz’s “ Wissenschaftliche Abhandlungen,” vol. ii. p. 665 


Hermann Ludwig Ferdinand von Helmholtz, September 8, 
1894, aged 73. 
Jean Charles Galissard de Marignac, September 15, 1894, 


aged 77. 
William Topley, October 2, 1894, aged 53. 
Lord Basing, October 22, 1894, aged 68. 
Colonel R, Y. Armstrong, November 1, 1894, aged 55. 


Lord Kelvin, the President, then delivered the Anniversary 
Address as follows :— 

Science has lost severely during the past year. In the list of 
Fellows deceased, which I have read to you, you have heard the 
names of Tyndall, Milnes Marshall, Van Beneden, Pengelly, 
Brown-Séquard, Romanes, Alder Wright, Helmholtz, Marignac, 
Topley, all well known to you as having been in their lives 
zealous and successful scientific investigators, who have largely 
contributed to the object for which the Royal Society works, 
‘* The Increase of Natural Knowledge.” Tyndall, full of! fire 
and enthusiasm in solid experimental work advancing the 
boundaries of science, contributed, largely, by his brilliant 
lectures and books, to make science popular, as it now is in 
England and America, By the sad death of Milnes Marshall 

*on Scawfell, in Cumberland, on the last day of 1893, we lost a 
young, able, and enthusiastic worker in zoology. A few 
months later, we lost the veteran Pengelly, who did so much 
for geological science, and gave such delightful and valuable 
-lessons to the larger world of not scientific geologists, in what 
he did in his exploration of Kent’s Cavern, Torquay. 
‘Romanes, full of zeal, fighting to the end with the most 
difficult problems that have ever occupied the mind of man, and 
devoting his health and his wealth to promote not merely 
philosophical speculation but also the experimental research by 
which alone philosophy can have a foundation, left us at the 
early age of forty-six. 

A year ago, in my anniversary address, I called your attention 
to Hertz’s experimental demonstration of electric waves, which 
he found in working out an experimental problem originally pro- 

,. posed by Helmholtz to him when he was engaged in experimental 

researches in the Physical Institute of Berlin in 1879, An 
English translation by Jones, of Hertz’s book describing his 
work on electric waves, dedicated ‘‘with gratitude” to 
Helmholtz, was published in England and America in 
December 1893. On the first day of the new year the disciple 
died, and within the year the master followed him. Of the 

-whole of Helmholtz’s great and splendid work in physiology, 
physics, and mathematics, I doubt whether any one man may be 
qualified to speak with the power which knowledge and 
understanding can give: but we can all appreciate, to some 
degree, the vast services which he has rendered to biology by 
-the application of his mathematical genius and highly trained 
capacity for experimental research to physiological investigation. 

In his interesting autobiographical sketch he tells us that his 

‘early natural inclination was for physics, which he found more 
attractive than purely geometrical and algebraic studies ; but his 
father could only give him the opportunity of studying physics 
by His learning medicine to earn a livelihood, and he himself was 
-by no means averse to thus entering on the study ofliving matter 

instead of confining himself to the physics of dead matter. 1 
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tion of Pasteur, adverse to spontaneous generation, and deci- 
sive in attributing to living creatures, born from pre*ious living 
creatures, not only fefmentation and putrefaction, but a vast 
array of the virulent diseases and blights, which had been most 
destructive to men, and the lower animals and crops and fruits, 
It is well that Helmholtzghimself lived to see the great benefits 
conferred on mankind by Pasteur’s work; and by the annul- 
ment of the deadliness of compound fractwres and the abolitéon 
of hospital gangrene in virtue of Lister’s antiseptic treatment ; 
and’ by the sanitary defences against fevers and blights, realiséd 
by many other distinguished men as practical applications of 
the science which his own typhus fever of 1841 helped so much $ 
to create. 3 4 
Close after his work on this subject and on animal heat, fol- 
lowed investigations on the velocity of transMission along the 
sensory nerves ofthe disturbance to which sensation is due, the | 
time which the person perceiving the sensation takes to decide 
what to do in consequence, gnd.the velocity of transmission of . 





his orders along the motor nerves to the muscles whgch are to |. 
Results of the highest scientific interest and [ 


carry out his will. 
of large practical importance were given in two great papers 
published in 1850.1 This was followed a few years later by his 
tt Tonempfindungef,” a great work not®nrerely confined t the 
perception of sound, but including mathematical and experi- 
mental investigations on she indhimate ekternal influences con- 
cerned in sound, investigation of tfe anatomical structure of the 
ear in virtue of which it perceives sound, and applications to 
the philosophical foundation of the musical ar} ; which holds a 

: unigue position in the literature of phijosophy, and is certainly 

* a splendid monument to the genius and indomitable working 
power of its author. Another greatework of Helmholtz is his 
‘* Physiologische Optik”; who shall say which of the two 
books is the more important, the nfore interestihg, or the more 
valuable? Eacł®of them has all these qualities to a wonder- 
fully high degree. Perhaps¢he most interesting of his experi- 
mental investigations in, physiological optics was the measure- 
ments, by his ophthalmometer, of the curvatures of the séveral 
refracting surfaces constituting the lens-system of the eye, from 
which he ascertained that it is almost altogether by changing 
the curvature of the front sufface of the crystalline lens that the 
eye is accommodated by its possessor to visfon at different 
distances. His ophthalmoscope, by which for the first time he 
himself saw and showed to dthers the retina of the living eye, 
was a splendid and precious cofitribution to medicine. By 
allowing that outlying portion of the brain to be distinctly seen 
and examined, it has shown the cause of many illnesses which 
had been regarded as hopelessly obscure ; and for diagnosis and 
guidance of medical treajment, ‘it is now continually used not 
only by oculists, but by Peper practitioners. 

Constrained as I feel not #0 overtax your patience, I find it 
impossible, on the present occasion, to enter upon Helmholtz’s 
researches in mathematics and mathematical physics farther than 
just to mention his small but exquisite paper on anomalous 
dispersion, and the grand @ontribution to hydrodynamics which 
we have in his ‘‘Integrals of ghe Hydrodynamical Equations 
which express Vortex Motion.” % g s e 

Since our last anniversary, important questiogs regarding the 

- conduct of the ordinary meetings end the publication of papers, 
both in the Zransacttons and Procegdings of the Royal Society, 
have been engaging the attention of the Council, with the 
assistance of a committee appointed on July's, 1893. The 
final report of his committee was? submittgd to the Council on 
July 5, 1894, when resolutions were adopted accepting some of 
its recommendations and deferring the consideration of others 
until alter the recess. . by : 

At the request of the Royal Geographical Society, a com- 
mittge was appointed by the Council of the Royal Society to 
consider the advisability of asking the Governm@ht to under- 
take an Antarctic expedition.® A very importgnt and valuable 
report on the advantages which such an expedition would bring, 
both to science and to practical navigatiof, was presented by 
this committee to the Council on May 24. The Council, after 
much careful consideration, resolved to ask the Lords of the 
Admiralty to grant an interviéw on the subjgct With repre- 
sentatives of the Royal Society, This request was assented to: 
and an interview was accordingly held between the First Lord 


2 Helmholtz’s ‘*Wissenscha(tliche Abhandlungen,” p. 763-86r. 

2 Philosophical Magazine. July 1867, being the translation by Tait of 
the original German paper, which appeared in Credle’s Journal in 1858, and 
which has been republished in “ Wissenschaftliche Abhandlungen,” vol i. 
PP. 101-134- 
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of the Admiralty and representatives of the Royal Society ; 
but tRe proposal ‘of an Antarctic expediticn was not favourably 
received, . 

The Joule Fund Committee submitted its report on December 
7, 1893, and the Council, on its recommendation, adopted the 
following resoliions :— : : 

I. That the regulations for administering the Joule-Memorial 
Fund be as follows :— 

(1) That the proceeds be applied in the form of a studentship 

. or grant, to be awarded every year, to assist research, 

« especially among younger men, in those branches of 

physical science more immediately connected with Joule’s 
work. 

(2) That this grant be international in its character, and 

`e awarded alternately in Great Britain and abroad, or in 

e such order as the President and Council shall from time 
to time decide. 

(3) That it be awarded in Great Britain by the President and 

Council of the Royal Society ; and, for award in France, 

* eoffered to the Académie des Sciences, Paris; and in 

Germany to the K, Akademie der Wissenschaften, 
Berlin ; or, in any other country, to the leading scientific 
institution, for award in that country. 

(4) That the award in Great’ Britain be made on the recom- 

` mendation of a committee, from time to time appointed 
by the President and Council of the Royal Society, but 
not of necessity confined to Fellows of the Society. 

IJ. That a sum of £100, which is now, or shortly will be, 
available, for the first studentship or grant be awarded in 
accordance with Regulation 4. TES 

The first appointment was accordingly madeon June 21, 1894, 
when it was resolved :— : 

(1) “That a Joule Scholarship of the Royal Society Memorial 
Fund be awarded to Mr J. D. Chorlton, of Owens 
College, Manchester, for the purpose of enabling him to 
carry on certain researches on lines laiddown by Dr. 
Joule, more especially with the view of determining the 
constants of some of the instruments employed, by Dr. 
Joule, which can be placed at his disposal by his 
representatives.” 

(2) “That the value of the Scholarship be £100, payable 
uarterly, on the certificate from the authorities of 
wens College ‘that the researches are being conducted 

in a satisfactory manner.” 

On the occasion of Sir George Buchanan’s retirement from 
the post of Chief Medical Officer to the Local Government 
Board, it-was decided by some of his friends that a testimonial 
should be presented to him, and a sum, amounting to about 
4340, has been subscribed by medical officers of health, 
sanitary engineers, and others interested in sanitary science. 
It was resolved, on the siggestion of Sir George Buchanan him- 
self, that this testimonial should take the form of a medal, to 
be awarded periodically for work done in connection with 
sanitary science, and that the Royal Society should be asked 
to administer the testimonial fund under the following con- 
ditions :— : 

(1) The money collected, after paying expenses incurred, to 
bè devoted— 

(a) To the foundation of a Gold Medal of the value as nearly 
as may be of twenty guineas, with a portrait of Sir George 
Buchanan on the one side and an appropriate design on 
the other, to be awarded every three or five years in 
respect of distinguished services to Hygienic Science or 
Practice, in the direction either of original research or of 
professional, administrative, or constructive work. 

(4) To the bestowal on the recipient of the Medal of the 

. amount (remaining after paying for the Medal and dis- 
charging the incidental expenses) which has accumulated 
since the last award. : . 

(2) The Medal to be awarded without limit of nationality or 
sex. ~ . 

The Council of the Royal Society has accepted the trust 
under these conditions; and it was agreed that the first medal 
should be given to Lady Buchanan by the testimonialists them- 
selves. 

The Catalogue Department has been specially active in the 
past session. Mr. Ludwig Mond’s generous gift of £2000, © 
which I announced to the Society in my anniversary address 
last year, has given a new impulse to our operations in that 
department, and enabled us to increase the staff of assistants. 
Under the able superintendence of Miss Chambers, volume ro 
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of the Catalogue under authors’ names has*been completed, 
and was issued in June of the present year. Thé Society is 
indebted to several members of the Catalogue Committee who 
have lent their scientific knowledge to aid in the revision of the 
proofs, and especially to the Treasurer, under whose experienced 
eye every sheet in the catalogue has passed. The preparation 
of copy for a supplementary volume, which will include papers 
from a large number of periodicals not included in the existing 
volumes, is now nearing completion. ead 

The Catalogue Committee have held several meetings and 
discussed some important questions. The proposed subject- 
index to the existing catalogue has been the chief matter under 
consideration, and the burning question of the respective merits 


of an alphabetical and a classified index has been so far settled - 


as to make it possible to commence the work of transcriptign 


and translation, nearly 40,000 slips being already finished, so- 


that when the details of the plan agreed upon have been finally 
settled, as there is good hope they will be in the near future, 
the preparation of the copy for the printer can be speediby pro- 
ceeded with. Before, however, any final steps can be taken, 
it will be necessary that the supplement volume of the catalogue 
should have issued from the press. The preparations for this 
volume are in active progress. 

A kindred subject, but one of still wider scope, has been 
discussed by a special committee appointed by the Council at 
their first meeting in the present sessiog The question, 
namely, of a scientific subject-catalogue, which it is proposed 
to carry out by means of international co-operation. This com- 
mittee, with the sanction of the Council, have addressed a 
circular letter to scientific societies and institutions in this 
country and abroad, offering by way of preliminary sugges- 
tions, first, that the catalogue should commence with the next 
century ; secondly, that a central office or bureau should be 
maintained by international contributions ; and third, that this 
office should be supplied with all the information necessary for 
the construction of the catalogue. The circular invites the 
views on this subject of scientific bodies and scientific men, 
without in any way committing the Society to farther action. 
A large number of replies to this circular have been received, 
many of them carefully prepared and able documents, They 
will be submitted to the new Council of the Royal Society, and 
will, I am sure, be most valuable in assisting it to judge as to 
future proceedings, 

The principal question which the Library Committee have 
shad before them during the past session is the accumulation of 
the stock of Philosophical Transactions from the beginning of the 
century to the present time. New racks have been erected in 
the basement, which have partly relieved the pressure on our 
space, but the Committee recognise the necessity of some 
active measures being taken to increase the sale of this 
accumulated stock, They are of opinion that the sale might 
be much facilitated if the memoirs composing the volumes 
published in the past were made separately available to the 
public, as is done with those that are published at the present 
time. On the advice of the committee, the Council have 
empowered the Treasurer to treat with one of the leading 
booksellers with the view of bringing some such arrangement 
into effect. 

The collection of marble busts belonging to the Society, 
which is of such personal and historical interest to all our 
Fellows, has received a most important and valuable accession. 
The sons of our former President, Mr. William Spottiswoode— 
Messrs, Hugh and Cyril Spottiswoode—have presented to the 
Society a marble bust of their father, by Woolner, which will 
find in our apartments a fitting home among the ‘busts of many 
of our former Presidents and distinguished Fellows, and will 
hand down to posterity a striking likeness of one who deserved 
so well of the Society and whose premature decease we all still 
deplore. ‘ 

The House and Soirée Committee have discussed the 
advisability of increasing the accommodation in the tea room, 
and have presented a report to the Council upon the subject: 
The Council, while not disagreeing with this report, considered 
it wiser, in the present state of finances, to defer the matter for 
a time, 

A third report of the Water Research Committee has been 
issued during the present year. It gives the results of further 
experiments by Prof. Marshall Ward on the ‘‘ Action of Light 
on Bacillus Anthracis,” and on the ‘‘ Bacteria of the Thames,” 
and the experiments of Prof. Percy Frankland on the 
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“ Behavioyr of the Typhoid Bacillus and of the Bacillus Colt 
Communis in Potable Water,” the whole filling 242 octavo 
ages, 

Unusually large as was the amount of matter published last 
year, this year the amount is even larger. In the mathematical 
and physical section of the PAiloseMical Transactions, seven- 
teen papers have been published, eighteen in the biological 
seftion. The two'sfctions together contain, in all, 1992 pages 
of letterpress, and’ 112 plates ; to which must be added eight or 
ten papers now passing through the press, and probably to be 
issued before the close of the year. Of the Proceedings, ten 
numbers have been issued, containing 1026 pages. Asa result, 
the finances of the Society are, I regret to say, in not such a 
satisfactory condition as could be desired. The cost of 
thee publications, which, last year, was far in excess of 
what it was in previous years, and of what the Society 
could really afford, has, in the year.1894, amounted to nearly 


'%3260, or about £90 more thgneit was in 1893. For litho- 


graphy d engraving alone £1516 have been paid, as against 
£977 last year. There is, moreover, an accumulation of 
printed matter now almost in readiness t@ be issued, the cost of 
whigh has still to begdefrayed. To meet this extraordinary 
expenditure it has ‘been necessary to self out enough of the 
Sdciety’s funded capjfil to produce £1000, and rigorous re- 
trenchment will be Tayt order to avoid further loss of 
provision for continued work in future. While the Council 
feels the importance of all the publications of the Society being 
as completely iblustrated and as fully detailed as the subjects 
discussed may require, X is evident that some check must be 
placed on the extent of the publications, and the best manner 
of effecting this end is oftupying the careful attention of the 
Council. 5 

The establishment of tfe Faraday-Davy Research Labora- 
tory, in connection with the Royal Institutiĝn, is a splendid 
benefaction which science has %gĉined during the past year, 
throggh the untiring and grand generosity of Mr. Ludwig Mond. 
The Royal Society interests itself in all work contributing 
towards the object for which it was founded—the increase of 
natural kKhowledge; and while gratefully remembering the 
assistance so geperously given.to it in the bumble but highly 
valuable work of cataloguing papers whigh describe the results. 
of scientific investigations alreagy made, it hails with delight 
this grand foundation of a practical laboratory, of which the 
purpose is not the teaching of scientific truths already discovered, 
but the conquering of fresh provinces from the great region of 
the unknown in nature. 

The greatest scientific event ef the past year is, to my mind, 
undoubtedly the discovery of a new gonstituent of our atmo- 
sphere. If anything could add to theinterest which we must all 
feel in this startling discovery, it is*the consideration of the way 
by which it was found. In his presidential address to Section 
A of the meeting of the British Association at Southampton in 
1882, Lord Rayleigh, after calling attention to Prout’s law, 
according to which the atomic weights of the chemical elements 
stand in simple relationship to tbat of hydrogen, said :—‘‘ Some 
chemists¢have reprobated stro®gly the importation of @ priori 
views into the epnsideration of the question, and maintain that 
the only numbers worthy of r&ognition are the immediate results 
of experiment. Others, reore impress@d by the argument 
that tle closes approximations to simple numbers cannot 
be merely fortuitous, andeg more alive to the inevitable- 
imperfections of eur meSsurements, consider that the 
experimental evidence against the simple numbers is of a 
very slender character, balanced, if not outweighed, by the 
à priort argument in favour of simplicity. The subject is 
eminently one for further experiment; and as it is now 
engaging the attention of chemists, we may look forward tg the 
settlement OY the questien By jhe presen®genesation. The 
time has, perhapg, come when a redetermination of the densities 
of the principal gages may be desirable—an undertaking for 
which I have made made some preparations.” The arditous 
work thus commenced in 1882, has been continued for twelve 
years,! by, Rayleigh, with unremitting perseverance. After 

e 


1 ‘On the relative Densities of Hydrogen and Oxygen. Preliminary 
Notice,” by Lord Rayleigh, February z, 1888. ‘‘On the Composition of 
Water,” by Lord Rayleigh, February 26, 1889. ‘‘On the relative Densities 
of Hydrogen and Oxygen, IL” By Lord Rayleigh, February 5, x892. 
“ On the Densities of the principal Gases,” byLord Rayleigh, March 23,1893. 
4“ On an Anomaly encountered in Determinations of the Density of Nitrogen 
Gas,” by Lord Rayleigh, April 19, 1894. Al published in the Proceedings 
of the Royal Society. 
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twelve years of it, a first important part of the object, the 
determination of the aterflic weight of oxygen with all possible 
accuracy was attained by the comparison,’ of Scott’s determina- 
tion of the ratio of the volumes of hydrogen and oxygen in the 
constitution of water, with Rayleigh’s determination of the 
ratio of the densities, Tife result was 15°82, which is almost 
: ï per cent. (0°87 per cent.) less than athe 16, which ét 
‘would be according to Prout’s law. It is very slightly less 
(4 per cent.) than Dittmar and Henderson’s value obtained hy 
an investigation? for which the Graham medal of the Glasgow 
Philosophical Society was awarded in 1890, Values, not quite 
so small as these for the atomic weight of oxygen, had been 


previously found by Cooke and Richards (15'869) and by Leduc. 


(15'876). There can be no doubt whatever noy that the true 
value is more than } per cent. smaller than according to Prowt’s 
law, and that in all probability it agrees exceedingly closely 


with the results obtained by Rayleigh and Scott, and by Dittmar, 


and Henderson. The questio® ef Prout’s law being thus so far 
set at rest, Rayleigh, persevering in the main object Which he 


had promised in 1882, ‘‘a redetermination of the densities of. 


the principal gases,” atficked nitrogen fesolutely and, stimulated 
“by most disturbing and unexpected diffigulties in the waysof 


` obtaining concordant results for the density of this gas as 


obtained from different sources, discoveredsthat the gas obtained 
by taking vapour of watef?, carbépic acid, and oxygen from 
common air was denser? by 1/230 than nitrogen obtained 
by chemical processes from nitric oxide or from nitrous 
oxide, or from ammonium nitrite, thereby rendering it 
probable that atmospheric air is a mixeure of nitrogen, and a 
small proportion of some unknoWn and heavier gas. Rayleigh 
and Ramsay, who happily joined in thè work at this stage, have 
since succeeded in isolating the ney gas, botheby removing 
nitrogen from common ‘air by Cavendish’s old process of passing 
electric sparks though it, and: taking away the nitrous com- 
pounds thus produced by alk&lfne liquor; and by absorption 
by metallic magnesium, Thus wg have a fresh and mosgin- 
teresting verification of a statement which I took occasion to 
make in my presidential address to the British Association in 
1871,/ “ Accurate and minute, measurement stems to the non- 
scientific imagination a Jess lofty and dignified work than look- 
ing for something newe But nearly all the grandest discoveries 
of science have been but the rewards of accurate measurement 
and patient long-continued laboy in the minute sifting of 
numerical results.” The investigation of the new gas is now 
being carried on vigorously, and has already led to the wonder- 
ful conclusion that the new gas does not combine with any. 
other chemical substance which Bas hitherto been presented to 
it. We all wait with ingpatiegce for further results of their 
work ; we wish success to {¢, and we hope that it will give us, 
before the next anniversary meeting of the Royal Society, 
‘much knowledge of the properties, both physical and chemical, 
of the hitherto unknown and still anonymous fifth constituent of 
our atmosphere. ë s © : ` ' 
COPLEY: MEDAL, 
Dr, Eqward Frévgland, ERS. ty 


The Copley Medal is awarded to Dr. E. Frankland for his 
eminent services to theoretical and®applied chemistry. 

Ata time when th@ classificatiog of organic compounds in 
‘homologous series was a comparative novelty, when isomerism 
was still a profound mystery, ang the, theory of compound 
radicles introdu@ed by Liebig was still on its grial, Dr, Frankland 
made his first attempt (in 1848) to isolate the radicle of common 
alcohol, ‘Though the attempt was in one sense unsuccessful, 


inasmuch as the free radicle was never, obtained, for reasons. 


which we now more fully understand, the research led to 
impogtant consequences. The discovery of the organo-metallic 
compounds, and thestudy of their®composition an@ properties, 
was followed bya recognition of the fact, first (Gat the capacity 
for combination possessed by the atoms of the metals was 
limited (PA. Trans., 1852), and secondl¥ that variation of 
‘*Satomicity,” as it was then called, usually occurs by an even 
number of units (Your. Chem. Soc., 1866), reprgsented by 
atoms of hydrogen, chlorine, or such compoynd radicles as 
methyl, ethyl, and the rest. These discoveries form the basis 


1 Scott, “On the Composition’ of Water by Volume,” communicated by 
Lord Rayleigh, Roy. Soc. Proc., March 23, 1893. 

2 Proceedings of the Philosophical Society of Glasgow, 1890-1891. 

3 “On an Anomally encountered in Determinations of the Density of 
Nitrogen Gas,” Roy. Soc. Proc., April, 1894. 

d Republished in vol. ii. of Popular Lectures and Addresses.” ` 
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of the@modern dêctrine of valency, with all the important 
consequence$ that. follow, including the idea of the orderly 
linking of atoms, and hence the theories of structure or- 
constitution now current. 

The discovery® of zinc ethyl placed in the hands of chemists 
an important new instrument of research, which Dr. Frankland 
was himself the first to use in his investigations concerning the 
synthetical production of acids of the lactic and acrylic series. 
Further important synthetical work, conducted in concert with 
Mr. Duppa, led toa method of ascending the series of acids 

ehomologous with acetic acid. 

Dr. Frankland’s researches in pure chemistry are almost 
rivalled in interest by his discoveries in physical chemistry, - 
espgcially in relation to the influence. of pressure on the rate of 
combustion, on‘ the light emitted during combustion, and on 
the cause of luminosity in hydrocarbon flames. 

The important work done by Dr, Frankland in the study of 
water supply and sewage, and illuminating gas, has proved of 
grea? practical value, and has rendered his name famous in: 
connection with the application of chemistry to technical: 
purposes. 

RUMFORD MEDAL. ` 


Professor Dewar, 


During more than twenty years past Prof. Dewar has been 
engaged in researches of great difficulty, in the first instance at 
very high, and latterly at very low temperatures, his inquiries 
having extended over an extraordinary wide field, as will be 
seen by reference to the ‘‘Royal Society Catalogue” of 
scientific papers. : 

In conjunction with Prof. Liveing, he has communicated to 
the Royal Society a large number of papers which have added 
much to our knowledge of spectroscopic phenomena. 

During recent years he has made the liquefaction of gases a 
subject of deepest study, and in the course ot this work has 
displayed not only marvellous manipulative skill and fertility of 
resource, but also great personal courage, such researches being 
attended with considerable danger. One of his chief objects 
has been so to improve and develop the methods of liquefying 
the more permanent gases‘ that it shall become possible to deal 
with large quantities of liquid, and to use such liquids as instru- 
‘ments of research’ in’ extending our knowledge of the general 
behaviour of substances at very low temperatures. In this he 
has already been highly successful. Not only has he suc- 
ceeded in preparing large quantities of liquid oxygen, but he, 
has been able by the device of vacuum-jacketed vessels to 
store this liquid under. atmospheric pressure during long, 
periods, and thus to use it as a cooling agent. Very valuable 
outcome of these labours has been the series of determinations, 
made by him in conjunction with Dr, Fleming, of the electrical 
conductivity of metals at exceedingly low temperatures, which 
have furnished results of a most unexpected character, and of 
extraordinary interest and importance. Prof. Dewar’s experi- 
ment.showing the great magnetic susceptibility of liquid oxygen 
is exceedingly important and interesting. His recent observa- 
tions on phosphorescence, and on photography,! and on ozone? 
at very low temperatures, have given surprising results of a 
highly instructive and interesting character. It is difficult to 
exaggerate the,importance of extending these researches, which 
certainly deserve all possible encouragement and support. The 
award of the Rumford Medal to Prof. Dewar is made in 
recognition of the services which he has rendered to science by 
the work which he has already done and the provision he has 
been „successful in making for future work, in the investigation. 
of properties of matter at lowest temperatures. 


ROYAL MEDAL, 
Prof. J. T. Thomson, F R.S. 


Prof. J. J. Thomson has distinguished himself in both mathe- 
matical and experimental fields of work. His first essay on 
vortex rings showed power of grappling with dificult problems, 
and added to our knowledge concerning the encounter of rings 
which came within a moderate distance of one another so as 
to deflect each others’ paths. i : 

His theoretical work in the borderland of chemistry and- 
physics has been very interesting and suggestive. His experi- 
mental work has likewise been mainly on the borders of 
chemistry and physics. He has observed the large conductivity 


1 Chem, Soce Proc., June 28, 1894. F 
2 Phil. Mag., August 1894, pp. 238, 239. 
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of many gases and vapours, and proved the non-congucting 
power of several others, founding on the conducting power of 
iodine vapour important speculations as to its probable 
chemical constitution. š 

He has also measured the specific resistance of various 
electrolytes, under extremely rapid electric oscillations, by an 
ingenious and valuable method, based on the partial opacity of 
semi-conducting matter to electromagnetic waves. Recently 
he has worked at the discharge of electricity through rarefied 
gases, getling induced currents in closed circuits in sealed bulbs 
without electrodes, and, in especial, measuring to a first ap- 
proximation the absolute velocity of the positive discharge through 
a long vacuum tube, proving that it was comparable with, 
though decidedly less than, the velocity of light. Healso g&tve 
an ingenious theory of the strie—a theory which he has sinee 
endeavoured, with some success, to extend to a large number of, 
electrical phenomena, the whole of electric conduction and in- 
duction being regarded by him from the chemical side as a 
modified or incipient electrolysis, or as concerned with Mlettro- 
lytic chains of molecules or “ Faraday tubes.” 

Some of his recent mathematical work on the theory of 
electric oscillations in spheres and cylinders, and in dumb-bell 
oscillators of the kind used by Hertz, with reference to not only 
their oscillation-frequency but also their damping efficiency, 
has been of much service to experimental workers in those 
branches of physics. And, in general, the &ffective manner in 
which he attacks any electrical problem presenting itself, as 
evidenced by his book on ‘‘ Recent Researches in Electricity 
and Magnetism,” wherein he worthily carries on into a third 
volume the great treatise begun by Clerk Maxwell, is evidence 
of consummate ability combined with remarkable energy and 
power of work. : 

` Royat MEDAL. 
Prof. Victor Horsley, F.R.S, 


A. Royal Medal is awarded to Prof. Victor Horsley, F.R.S., 
for his laborious and fruitful researches in physiology and 
pathology, and particularly for those relating to the functions of 
the nervous system and of the thyroid gland. His inquiries 
relating to the former subject have been pursued for more than 
ten years, and have been communicated to the Royal Society in 
a succession of papers, the most important of which have been 
published in the Philosophical Transactions. The first of the 


, series of researches (Phil. Trans., 1888), which was conducted 


in co-operation with Prof. Schäfer, and concerned the relation 
of a part of the cerebral cortex (the limbic lobe) to sensation, 


afforded a new confirmation and extension of the doctrine of | 


the localisation of cerebral function now generally accepted. 
While this work was in progress, Prof. Horsley engaged with 
Dr. Beevor in a long and laborious series of experiments for the 


` purpose of determining with the utmost attainable accuracy the 


nature of the muscular responses which are evoked by stimulat- 
ing the convolutions in the quadrumana. The results of these 
researches were communicated in four papers, of which the first 
three relate to the ‘‘ cortical representations” of the movement 
of the limbs, and of those of the tongue and face (Phil Trans., 
1887-1890) ; the fourth on the channels (in the internal capsule) 
by which the cortex exercises its influence on the rest of the 
nervous system (Phil. Trans., 1890). 

These experiments not only served to bring to light a number 
of new facts, and to elucidate their physiological ielations in a 
very remarkable way, but had a special interest in their bearing 
on the physiology and pathology of the brain in man. Their 
importance in this respect is enhanced by the circumstance that 
in the course of the inquiry the opportunity offered itself of 
comparing the brain of the monkey with that of the orang 
(Phil, Trans., 1890), a brain which so closely approaches that 
of man in its structure that the knowledge acquired by these 
researches may now be confidently used as a guide in the dia- 
gnosis and treatment of cerebral disease. Prof. Horsley has 
himself shown—~and this is not the least of the merits which it 
is desired to recognise in the bestowal of the Royal Medal—in 
how many instances the knowledge which is acquired by patient 
and skilful work in the laboratory may be made available for 
the saving of life, or the alleviation of human suffering. 

In connection with this leading series of researches, two 
others relating to the physiology of the central nervous system 
must be referred to. In one of these (Phil. Trans., 1890), 
Prof. Horsley (in co-operation with Dr. Semon) established the 


` existence, not only of a co-ordinating centre in the bulb, but of 
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a cortical &rea in physiological relation with the respiratory and 
phonatory movements of the larynx im the other, in conjunc- 
tion with Prof. Gotch, he investigated the electrical changes in 
the spinal cord which are associated with excitation of the 
cortex and interrfal capsule, and showed how the observation of ' 
these facts can be made available for* tracing channels of con+ 
dugtion in the cord.e ` 

As regards the thyroid gland, Prof. Horsley’s inquiries relat- 
inf to functions of that organ were like those relating to the 
nervous system, begun ten years ago, though the results were 
not communicated to the Royal Society until three years later. 
Their purpose was to ascertain the nature of the very marked 
influence’ which the thyroid was known to exercise on the 
nutritive functioas of the organism, and to show that this influ- 
en& is constant and definite. In this field, Prof. Horsley has 
not only the merit of having been one of tht earliest workers, 


but of having at this early period arrived at results which the 


numeroys investigations of sut&equent writers have in all 
essential particulars confirmed. 


Davy MEDAL. © 

bd Ped. Peter Theodor Clerg. 

The Davy Medal iseawarded to Peter Theodor Cleve, Pro- 
fessor of Chemistry ifthe Uni®ersity,of Upsala, for his services 
to chemical science during tke last thirty years, and in particular 
for his long-continued and valuable researches on the chemistry 
of the rare earths. 

This field of inquiry js pre-eminently Scandinavian, By the 

manner in which he has cultiyated it, Prof. Cleve has shown 
himself a worthy successor of such forerunners as. Gadolin, 
Berzelius, and Mosander, and by sound and patient investigation 
he has faithfifly upheld #he traditions inseparably ‘associated 
with these names, All chemists are agreed that no department 
of their science demands greater insight or more analytical skill 
thay this particular section. Many ofthe minerals which furnish 
the Starting-point for investig&tion are ‘extremely rare, and‘the 
amounts of the several earths which they contain are frequently 
very small. Mgreover, the substances themselves are most 
difficult of isolation, and their cha@acters are so nearly allied that 
the greatest cafeand judgment are required if order to determine 
their individuality. š 

A remarkable example of Pro? Cleve’s power in overcoming 
these difficuities is seen in h& masterly inquiry into the affinities 
and relations of the element scandium, discovered by Nilson. 
This, one of the rarest of the metals, is found only in gadolinite 
to the extent of 0'003 per cent, and in yttrotitanite to the extent 
of about 0’005 per cent. The whole amount of the material, as 
oxide, at Cleve’s disposal was%bnly, bout 1 gram, but with 
this small quantity he determined the atomic weight of the 
element, and ascertained the characters of its salts with such 
precision as to leave no doubt of the identity of scandium with 
the element Zkador, the existence of which was predicted by 
Mendeléef, in the memorable paper łn which he first enunciated 
the Law of Periodicity, Cleve’s research, indeed, constitutes 
one of (he most brilliant prapis of the seundness of the great 
generalisation which science owes to the Russian chemist. 

A not less remarkable instance of Cleve’s skill as a worker is 
seen in his research on samarium and its eompounds, which he 
commynicated as one of its Honorary Foreign Fellows to the 
Chemical Socifty of London; The existence of samarium wag 
inferred independegtly by W elafontaine and Jecog de Bois- 
baudran, but we owe to Cleve the first comprehensive in- 
-vestigation of its characters and chemical relations, From the 
nature’ of its Cémpounds, a large number of which were first - 
prepared. and quantitatively analysed by Cleve, and from the 
value of its atomic weight, which was first delinitely established 
by him, it Would appear thateamarium mosgprobaply fills d gap 
in the eighth group of Mendelée#s system. ; 

Weare further indebted to Cleve for a series of determinations 
of the atomic weigh®s of the rare substances yttrium, lanthangym, 
and didymium ; these are generally accepted as among the best 
authenticated values for these particular bodies. 

No recotd gf Cleve’s scientific activity would be complete 
without some reference to his investigations in the domain of 
organic chemistry, and more particularly to his studies, extend- 
ing over twenty years, of naphthalene derivatives. By these 

es, made partly independently, and partly in conjunction 
with his pupils, among whom may be named Atterberg, Widman, 
Forsiing, and Hellström, Cleve has gradually brought order out 
of confusion, and has supplied most valuable experimental 


‘ 


wa 


- substitution of naphthalene derivatives. 
` score of workers have occupied themselves with the same field of 
*,..greséarch, and no greater proof of Cleve’s accuracy and care as 
* an investigator could be furnished than the magner in which his 
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evidence ofthe constitution of naphthalene, and of the course of 
Within recent years a 


“haphthalene work—confessedly one of the most intricate and 
_,complicated sections of the chemistry of aromatic compounds— 
has stood the ordeal ‘of revision. s ? 


e 
“DARWIN MEDAL. 


Right Hon. T. B. Huxley, F.R.S. 


The Darwin Medal is awarded to Thomas Henry Huxley. 

Of Mr. Huxley’s general labours in biological and geological 
science I need say. nothing here. They are known of all Men, 
and the Society stowed its appreciation of their worth when it 
awarded to him the Copley Medal in 1888. The present medad 
is a token of the value pu® by the Society on the part of his 
scientific activity bearing more directly on the biological ideas 
with which the name of Charles Darwin will always be 
associated. a_i $ 

All the world now knows in part, no@ge perhaps will ever 
know in full, how, in the working out of his great idea, Darwin 
was encouraged, helped, and gptided by gonstant communion 
with three close and faithfl friends, Charles Lyell, the younger 
Joseph Dalton Hooker, and the still younger Thomas Henry 
Huxley. Each representing more or less different branches of 
science, each bringing to bear on the problems*in hand more or 
less different mental characters, all thr bore share, and were 

roud to bear share, in aidifg the birth of the ‘‘ Origin of 

pecies.” Charles Lyell has long been removed from amongst 
our midst. Two years ago it was my pleasing dety to place the 
Darwin Medal in the hands of Joseph Dalton Hooker; that 
pleasing duty is renewed to-day in now giving it to the last of 
the three “who kept the bridge.” : 


To the world at large, perhapse Mr. Huxley’s share in meuld- ` 


ing'the thesis of ‘‘ Natural Selection” is less well known than 
is his bold unwearied exposition and defence of it after it had 
been made public. And, ingeed, a speculatife trifler, revelling 
in problems of thee'‘ might have been,” would find a congenial 
theme in the inquiry how soon what we now call ‘‘ Darwinism ” 
would have met with the acceptance with which it has met, and 
gained the power which it has gained, had it not been for the 
brilliant advocacy with which in its early days it was expounded 
to all classes of men. 

That advocacy had one striking mark,; while it made or strove 
to make clear how deep the neW view went down and how far 
it reached, it never shrank frow striving to make equally clear 
the limits beyond which it'equld not go, In these latter days 
there is fear lest the view, once new but now familiar, may, 
through being stretched farther than it will bear, seem to lose 
some of its real worth. We may well beglad that the advocates 
of the ‘‘ Origin of Species hy Natural Selection,” who once bore 
down its foes, is still among us ready, if needs be, to ‘‘save it 

A : 


from its friends.” . 
° ° 


. @ e 

The Society next proceeded to elect the offiggrs and Council 
for the ensuing year. We gave Uf list of those recommended 
for election in our iss®e of November 8. 

In the evening the Fellows and their friendsgdined tegether 
at the Whitehall Rooms of the Hégel Métropole. 

After the usuml toasts, the Presifent proposed that ‘of ‘* The 
Medallists,” coupling ‘with it the names of Prof. Cleve and 
Mr. Huxley. The toast was most cordially drunk, Thé 
Times reports the responses as follows :— 

Prof, Cleve, in responding, quoted the noble words of Davy— 
**Sgjence, like that nature to which it is bound, is neither 
limited by time nom by space ; it elangs to the World, and is 
of no country and of no age.” In the same gense the Royal 
Society continued to award its medals to men of science, with- 
outeregard to their nationality. It was a great and elevating 
thought that there existed a spot in the world where members 
.of all nations met each other as friends, assisting eagh other in 
their work for the advancement of science, and therefore for the 
good of humanity and the prosperity of mankind. It was the 

. first time that the Davy medal had found its way to Sweden, 
but it was not the first time that other medals of the Royal 
Society had been voted to Professors of the Vniversity to which 
he was attached. The Rumford medal had been given not less 
than three times to his colleagues, and when he offered to the 
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“me that I had no such claims as those of Mr. 


RoyalgSociety his*respectful thanks he was happy to include also. 
those of thé University of Upsala. 

Mr. Huxley said—I am extremely grateful forthe respite which. 
has been afforded me by the distinguished foreigner to whom 
you have just been listening with so much pleasure, because I 
am loaded with five distinct and separate parcels of gratitude. 
That is a substance of which I believe the specific gravity has 
never yet been accurately determined. Iam told that in some 
parts of the world, and especially in the political world, it is. 
lighter than hydrogen ; but in the scientific world, and when 
the object of it is the approbation of a body like the Royal 
Society, I am disposed to think that we may rank it rather with: 
platinum, so largely does it affect the destinies of those who are 
foytunate enough to receive it. In respect of four of these 
parcels I am simply a representative, and perhaps I ought to 
content myself with acting purely as a representative of those 
who I wish had been called upón to express their gratitude for 
themselves. But perhaps I may venture to add that in some 
cas@s gl have a little personal word to say for myself, as, for 
example, in that of the Copley medal, which you have adjudged 
one of my oldest friends and many years a colleague, so that I 
have a strorig and warm interest in the fact that his great 
services to the science of chemistry have been recognised. And, 
again, I think that there is another friend in whom I may: 
claim a personal interest—I mean my friend Prof. Dewar—for 
the remarkable chgracter of his discoveries allows a person who- 
indulges so little in flights of imagination as myself to think of the 
time when, instead of the excellent liquid with which we have 
been supplied here, we may have at these dinners of the Royal 
Society liquid oxygen ien /rappé, and then, gentlemen, with 
that stimulus there is no saying to what length the eloquence 
of persons who address you may go. And then, again, in one 
of the youngest of those whom you have honoured with your 
approbation to-day, and whose work lies within the province 
in which I am still capable if not of knowledge at least of appre- 
ciation—I mean Prof. Victor Horsley—I may say that it is 
pleasant to me to see him here like a Ulysses who has escaped 
from the toils of the Circes of anti-vivisection. But the most 
difficult task that remains is that which concerns myself. _ It is. 
forty-three years ago this day since the Royal Society did me 
the honour to award me a Royal medal, and thereby determined! 
my career. But, having long retired into the position of a 
veteran, I confess I was extremely astonished—I honestly also 
say that I was extremely pleased—to receive the announcement 
that you had been good enough to award to me the Darwine 
medal. But you know the Royal Society, like all things in this- 
world, is subject to criticism. I confess that with the ingrained 
instincts of an old official that which arose in my mind after the 
reception of the information that I had been thus distinguished 
was to start an inquiry which I suppose suggests itself to every 
old official—How can my government be justified? In reflect- 
ing upon what had been my own share in what are now-.very 
largely ancient transactions it was perfectly obvious to- 
Wallace. 
It was also perfectly clear to me that I had no such claims as. 
those of my life-long friend Sir Joseph Hooker, who for twenty- 
five years placed all his great sources of knowledge, his sagacity, 
his industry, at the disposition of his friend Darwin. And 
really, I began to despair of what possible answer could be 
given to the critics whom the Royal Society, meeting as it does. 
on November 30, has lately been very apt to hear about om 
December 1. Naturally there occurred to my mind that famous. 
and comfortable line, which I suppose has helped so many, 
people under like circumstances, ‘‘ They also serve who only 
stand and wait.” Iam bound to confess that.the standing and 
waiting to which I refer, has been, so far as I am concerned, of 
a somewhat peculiar character. I can only explain it, if yow 
will permit me to narrate a story which came to me in my old 
nautical days, and which, I believe, has just as much foundation 
as a good deal of other information which I derived at the same 
period from the same source. There was a merchant ship im 
which a member of the Society of Friends had taken passage. 
That ship was attacked by a pirate, and the captain thereupon: 
put into the hands of the member of the Society of Friends a 
pike, and desired him to take part in the subsequent action, 
to which, as you may imagine, the reply was that he would do 
nothing of the kind ; but he said that he had no objection to stand 
and wait at the gangway. He did stand and wait with the pike 
in his hand, and when the pirates mounted and showed 
themselves coming on beard, he thrust his pike (with the 
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sharp end forward) into the persons wha were moynting, 
and he said, ‘‘ Friend, keep on board thine own ship.” 
in that sense that I venture to interpret the principle of stand- 
‘ing and waiting to which I have referred. I was convinced as 


’ firmly as I have ever been convinced of anyghing in my life 


that the ‘‘ Origin of Species ” was a ship laden with a cargo of 
great value, and which, if she were permitted to pursue her 
course, would reach a veritable scientific Golconda, and I 
thought it my duty, however naturally averse I might be to 
fighting, to bid those who would disturb her beneficent opera- 
‘tions to keep on board their own ship. If it has pleased the 
Royal Society to recognise such poor services as I may have 
‘rendered in that capacity Iam very glad, because I am as much 
convinced now as I was thirty-four years ago that the theory 
propounded by Mr. Darwin, I mean that which he propounfled 
-—not that which has been reported to be his by too many i#]- 


instructed, both friends and foes—has never yet been shown toe 


‘be inconsistent with any positive observations, and if I may use 
a phrase which I know has been objected to and which I uge in 
a totally different sense from that in which it was first préposed 
by its first propounder, I do believe that on all grounds of pure 


science it ‘‘holds the field,” as the only hypothesis at present ` 


‘before us which has a sound scientific foundation. It is quite 
possible that you will apply to me the remark that has often 
‘been applied to persons in such a position as mine, that we are 
apt to exaggerate the importance of that to which our lives 
have been more or less devoted. But I am &ncerely of opinion 
that the views which were propounded by Mr. Darwin 
thirty-four years ago will be understood hereafter to mark 
an epoch in the intellectual history of the human ‘race, 
They will modify the whole system of our thoughts and 
Opinions, and shape our most intimate convictions. Ide not 


_ know, Ido not think anybody knows, whether the particular 


views which Darwin held will be fortified by the experience of 

But of this thing I am perfectly 
certain, that the present state of things has resulted from the 
feeling of the smaller men who have followed him that they are 
incompetent to bend the bow of Ulysses, and in consequence 
many of them are preferring to employ the air-gun of mere specu- 
lation. Those who wish to attain to some clear and definite 
‘solution of the problems which Mr, Darwin was the first person 
to set before us in later times, must base themselves upon the 
facts which are stated in his great work, and, still more, must 
pursue their inquiries by the methods of which he was so brilliant 

.2n exemplar throughout the whole of his life. You must have 
his sagacity, his untiring search after the knowledge of fact, his 
readiness always to give up a preconceived opinion to that which 
was demonstrably true, before you can hope to carry his dactrines 
to their ultimate issue ; and whether the particular form in which 
the has put them before us may be such as is finally destined to 
survive or not is more, I venture to think, than anybody is capable 
at this present moment of saying, But this one thing is perlectly 
<erlain—that it is only by pursuing his methods, by that won- 
derful single-mindedness, devotion to truth, readiness to sacrifice 
all things for the advance of definite knowledge, that we can hope 
to come any nearer than we are at present to the truths which he 
struggled to attain. 





THE BATTLE OF THE FORESTS? 
II. 


TN the sand-hills which traverse Nebraska from east to west 
there are now found in eastern counties the sand-drowned. 
trunks of the western bull pine, and the same pine belonging to 
the Pacific flora is found associated with the black walnut of 
the eastern region along the Niobrara River. 
We may, however, divide the North American forest, accord- 
ing to its botanical features, into two great forest regions, 


. namely, the Atlantic, which is in the main characterised by 


broad-leaved trees, and the Pacific, which is made up almost 
wholly of coniferous species. 

In the Atlantic forest we can again discern several floral sub- 
-divisions, each of which shows special characteristics. The 
‘southernmost coast and keys of Florida, although several degrees 
morth of the geographical limit of the tropics, present a truly 

2A lecture delivered by Prof. B. E. Fernow, Chief of the Forestry 


Depariment of Agriculture, U.S.A., during the Brooklyn meeting of the 
American Association for the Advancement of Science. (Continued from 
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. western slopes of the Sierra Nevada. 
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tropical forest, rich in species of the West Indian flora, which 


here finds*its most northern extension. There is no good reason , + 


for calling this outpost semi-tropical,'a& is done on Sargent’s , 
map. „With the mahogany, the mastic, the royal palm, the’. | 


mangrove, the sea grape, and some sixty more West. Indian 
species represenfed, it is tropical in aji but its geographic posi- 
tion. That the northern flora joins 

thes brings togethes on this insignificant spot some hundred 
species, nearly one quarter of all the species found in the Atlantic 
fGrest, does not detract from its tropical character, 

On the other hand, the forest north of this region may be 
called sub-tropical, for here the live and water oak, the mag- 
nolia, the bay tree and holly, and many other broad-leaved trees 
are mixed with the sabal and dwarf palmatto. As they retain 
their green foli#ge throughout the winter, this region is truly 
semi-tropical in character, and under the influence of the Gulf 
Stream, extends in a: narrow belt some tw€nty or twenty-five 


eniles in width along the coast as far north as North Carolina. 


While, this ever-green, broafl-ftaved forest is more or less 
confined to the rich hammocks and moister situations, the poor 
sandy soils of this as wel] as of the morg northern region are 
occupied by pines; and as those, especially the long leaf pine, 
are%elebrated all owe®the world, and give the great mercantile 
significance to these fagests, this region may well be called the. 
great southern ping ‘elt. i edly of. the evergreen subtropic 
forest stretches the vast deciduous leaved forest of the Atlantic, 
nowhere equalled in the temperate regions of the world in ex- 
tent and perfection of form, and hardly in the number of 
species. This designation applies to the entire area up to the 
northern forest belt,® for the region segregated on the 
census map: as the northern pine belt is still in the main‘the 
dominion of the deciduous-leaved forest trees. On certain areas 
pines and spru®es are intergixed, and on certain soils, especially 
gravelly drifts and dry sand plains, as on thg pine barrens of 
Northern Michigan, they congyegate even to- the exclusion of 
other species. Instead, we can divide this deciduous-leaved 
for& by a line running somewhere below the fortieth degree of 
latitude, where with the northern limits of the southern mag- 
nolias ang other gpecies we may locate in general the northern 
limit of the southern forest flore. Northward from here, in 
what may, be c@lled the ‘‘ middle Atlantic fofest,” the deciduous 
species rapidly decrease, and the conifefous growth predomi- 
nates, until we arrive at the bread belt of the northern forest, 
which, crossing from the Atlantic to the Pacific, and composed 
of only eight hardy species, takes its stand against the frigid 
breath and icy hands of Boreas. 

Abounding in streams, lakes, and swampy areas, the low 
divides of this region are occupied by an open stunted forest of 
black and white spruce, whilæ the @ottoms are held by the 
balsam fir, larch or tamarack, pop]é, dwarf birch and willow. 
The white ‘spruce, paper or canoe birch, balsam poplar and 
aspen stretch their lines from the Atlantic to the Pacific over 
the whole continent. @ 

On the Pacific side the subdivisions are rather ranked from west 
toeast. Whilethe northern forest battles against the cold blasts 
from icy fields, the*front of the*Pacific EH he forest is wrestling 
with the dry atniosphere of the plains and interior basin, Here, 
on the driest farts, where phe sage brush finds its home, the 
ponderous bull pine is the foremost fighter and where even this 
hardy tree cannot succeed iff the interior basin several species of 
cedar*hold thè fort, in company with the nut pine, covering 
with an open growth the {esas and lower mountain slopes. 
Small and stunted® although of immense agè, these valiant 


* outposts show the marks of severe struggles for existence. 


On the high€r, and therefore moister and cooler elevations, 
and in the narrow canyons, where evaporation is diminished 
and the soil is fresher, the sombre Douglas, Engelmann, and 
blue spruce and the silver-fliaged white fr, join the pis or 
take their place. E . À 

With few eMeptions, the same species, only of beiter de- 
velopment, are foumd in the second parallel, which occupies the 
Additional forces “here 
strengthen the ranks, the great sugar pine, two noble firs, a 
mighty lafch, hemlocks and eedars vie with their leaders, the 
big sequoias, în showing of what metal they are made, The 
third parallel, occupied by the forest of the Coast Range, the 
most wonderfully developed, although far from being the most. 
varied of this continent, is commanded by the redwood, with 
the tide-land spruce, hemlock, and gigantic arborvitæ joining 
the ranks, i 


he tropic forest here, ‘and’ 
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Broad-leaved trees are not absent, but so little @eveloped in 
comparison with thes fhighty conifers that they play no conspi- 
cuous part except along the river bottoms, where the maple, 
cottonwood, ash, and alder thrive, and in the narrow interior 
valleys, where an open growth of oak is foend. Towards the 
south and on the lowe? levels these broad-leaved trees again 
become evergreen, as on the Atlanticgside, but of diffgrent 
tribes, and form a sub-tropic flora. 

Along the coast we find several species of true cypress) in- 
cluding the well-known, although rare, Monterey cypress, which 
clings to the gigantic rocks, and braves the briny ocean winds 
and with its branches twisted landward. Finally, flanking the 
battle order of the Pacific forest, we find another section of the 
army, composéd of the northern extension o&the Mexican flora, 
mingled with which are species from the Pacific forest dà the 
west, and from the Atlantic on the east. è 

The mesquite and some acacias, the tree yuccas and the 
giant or tree cactus are œÈrhaps the most characteristic and 


‘remarkable species of the deserts of this region, while the high 


"+ vate his cropsor to make t 


mountains support dense forests of firs and pines. 

So far we have“considered the*forest only from the geo- 
graphical and botanical point of view and have watch@d the 
history of its struggle for existence qgainst the elements and 
against the lower vegetation ansi_ other feyces of nature. A new 
chapter of its life histófy, whith we shall have time only to 
scan very briefly, began when man came upon the scene, and 
the economic point of view had to be considered. 

For ages. man has taken sides against the*forest. Not only 
has he contested for the occupancy ofthe soil, in order to culti- 

Re meagow for’ his cattle—a most 
legitimate and justifiable proceeding—and not only has he utilised 


the vast stores of wood accumulatgd through eenturies, for the . 


ten thousand uses to which this material can be applied, and 


. in the application of which he exhibits his superior intelligence, 


but he has also shown a woeful lack of intelligence in the wilful 
or careless destruction of the dorest without justifiable@cause, 
and by just so much curtailing the bountiful stores provided 
by nature for him and his progeny. Not only has he, like a 
spendthrift, wasted his stoys of useful maftrial, but more—he 
has wasted the werk of nature through thousands of years by the 
foolish destruction of the forest cover, wresting from it the toil- 
sdmely achieved victory ove the soil. He has destroyed the 


' grasses and even all vestige of vegetation, and has handed over 


` the naked soil to the action of wind and water, As the fertility and 


agriculture of the plain is dependent upon the regular and 
equable- flow of water’from the mountains, such as a forest 
céver alone can secure, he hs by barring the slopes accom- 
plished in many localities utigr ruin to himself, and turned them 
back into inhospitable “deserts. as they were first before the 
struggle of the forest had made them inhabitable. 

One would hardly believe that certain mountains in France 
had ever seen a luxuriant forest growth, and could during his- 
toric times have been so ytterly despoiled of their vegetal cover. 
Yet axe, fire, and cattle have been most successful, and the con- 
sequences have been felt not @nly in the mountains, but in the 
valleys below. THe waters inftorrents haves brough? down the 
soil and débris, covering out of sight the fert@le fields of thou- 
sands of toiling farmers. They themselves have brought this 
ruin upon them on account of theér ignorance of the relation of 
forest cover to their éccupation. Now, with iefinite h&rd work 
and expenditure of energy and mpney, the slow work of restor- 
ing the forest fb its possession has begun. The first work is to take 
care of the rain-waters, and by artificial breaks turn them frone 
rushing torrents over the bare surface into a suecession of gentle 
runs and falls by fascine and stone works. This work must be 
begun at the very top of the mountains, at the very source of 
the evil, where the water receives its first momentym in the de- 
scent to the vall@. The fasciffes or wattles, laid across each 
rivulet at more or less frequent distances fro@ each other, and 
fastened down by heavy stones, are made of live willows or 
otfier readily sprouting species, which in course of time strike 
root and become living barriers. The pockets behind these 
breastworks gradually fill up, and the contour of the mountain- 


© side is changed from an even and rapid descerm into a series of 


steps with gentle fall, over which the formerly rushing waters, 
gradually and without turbulence, find their way to the valley 
below. Where the incline is too steep, and higher breastworks 
are necessary, they are made of masonry, sometimes at great 
expense. At the base of these overflow dams an opening is left 
for the water to drain through, even alter the depression behind 
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the €ampart ha filled up with débris, and soil has washed down 
from above. Then, when in this way the soil has come to rest, 
forest planting begins, and gradually the torrent is “f drowned 
in vegetation.” Sometimes, where on a steep moun- 
tain-side the® naked rock alone has been left, it be- 
comes necessary to carry in baskets the soil to the trenches 
hewn in the rock, where the little seedlings may take their first 
hold, until they are strong enough to fight their own battle and 
make their own soil, gradully restoring the beneficent conditions 
which nature had provided before the arrival of man and his 
senseless, improvident, self-destructive greed. By the irrational 
destruction of the forest, ‘first for the supply of timber, theo 
through the careless use of fire, by the clearing for unsuitable 
ferm use, by excessive grazing of sheep and goat, the mountain- 
«Sides themselves are not only devastated and made useless, but 
fertile farms for two hundred miles from the source of the evil 
are ruined by the deposits of débris, and the population pauper- 
ised and driven from their homes, Many millions of dollars 
hæve been and many more will have to be spent before these 
regions become habitable again. 

That we are working in this country towards the same con- 
ditions is too well known to need rehearsal. Go to the shores 
of Lake Michigan, or visit the coast of New England, New 
Jersey, Pennsylvania, down to the Gulf, and you can see the 
destructive action of the shifting sands set loose by improvident 
removal of the pnt cover. Go to the Adirondacks, the high- 
lands of Mississippi, or the eastern slopes of the Rocky Moun- 
tains, and aspects similar to those derived from France will meet 
your view. à 

What the farmer has brought upon himself here by excessive 
clearing, the lumberer, prospector, miner, or hunter prepares 
in the farthest West hy reckless and purposeless use of fire. 
Burnt mountain-sides, where no living thing can subsist in com- 
fort, cover not acres but hundreds of square miles in the western 
country. While the first fire only deadens the trees or under- 
mines their constitution, the second or third fire usually is 
sufficient to kill what remain alive, and even to clean up the 
fallen timber. That these bald spots are not more frequent 
than they are, is only due to the short period of our endeavours 
in disturbing the balance of nature. 

But as our nation prides itself on the rapidity of its develop- - 
ment, exercising to the utmost our constructive energies, so do 
we excel in destructive and wasteful energies and tendencies, 
and we shall come to grief with our resources much sooner than 
some of our happy-go-lucky friends would like to make ts 
believe. While these exhibitions of American vandalism are 
beyond the proprieties of ‘legitimate warfare, there is not much 
more propriety or intelligence visible in the manner in which 
we levy tribute from the forest for our legitimate needs. 
Forests grow to be used, but there is a great difference between’ 
intelligent and unintelligent use. Improvidence and ignorance 
characterise the present methods of using the forest growth. 
The value of it is not even known. Of the 425 or more species 
which are represented in the forests, not more than forty or fifty 
at the most are found in the markets. Although, to be sure, 
many of the species are of but little or no economic value, the 
number of the truly „useful trees is probably twice or three 
times as great as that actually used. Ignorance as to the 
true value of them keeps many from little more than . 
simply a strictly local use, or from their most fit employ- 
ment. The story of the black walnut used for fence’ 
rails or firewood is well known. Six years ago the red gum 
or liquidambar, now a fashionable finishing material, was 
despised. Ten years ago large hemlock trees were mouldering 
in the woods after the bark had been taken for tanning pur- 
poses because the value of the wood was unknown. Cypress 
and Douglas spruce cannot yet overcome the prejudice of the 
market, On the other hand, cottonwood and tulip poplar, not 
long ago among the despised or only locally used, can hardly 
now be furnished in sufficient quantities, and the long leaf pine, 
which had been bled for turpentine, was considered an inferior 
material, which, as has lately been shown, is nothing but an 
unwarranted prejudice, 

In a vague empirical way the choice of the useful has been 
attempted, and only lately have we begun to systematically 
study our forest resources, to determine the qualities and adapt- 
abilities of our timbers, and to find out the conditions under 
which they produce not only the largest amount but the best 
quality of timber. 

Yet in ano‘her direction do the forest users act unintelligentlys 
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As we have seen, most of our forest trees*are of a Social 
character. With few exceptions, they keep company with 
other kinds than their own; they appear in mixed forests, 
Hence, where certain species, as the pines and spruces, become 
gregarious, and form unmixed, pure forests, fhe axe of the 
lumberer does not as a rule level the entire forest, but he selects 
the kinds which he wishes to use—he culls the forest. At first 
sight this would appear rather an advantage for the existence of 
the forest: So it is from a botanic, geographic, or landscape 
point of view, yet from an economic point it is exactly the 
reverse—it is disastrous. 

In the well-managed forests of Germany the undeserving 
species are exterminated, and the most useful fostered, just as 
the agriculturist exterminates the weeds and cultivates the crog. 
Not only is the forest there confined to those soils and locations 
which cannot be used to better advantage, or which require a 
forest cover in order. to protect the soil against detrimental dis- 
placement, but it is so managed as to become a more and more 
valuable resource, a crop of increasing importance, undet fhe 
management of skilled foresters, of whom, in a late debate on 
the floor of the Landtag of Prussia, it was said that ‘‘ While 
most other productive business has declined, the forest ad- 
ministration has steadily improved and yielded increasing 
revenues,” 

The battle of the forest in this country is now fought by man, 
the unintelligent and greedy carrying ona waref extermination, 
without the knowledge that victory may lead eventually to their 
own destitution ; the intelligent and provident trying to defend 
the forest cover, and endeavouring to prevent its removal from 
such lands as cannot serve a better purpose, and to restrict the 
use of the balance to such rational harvest of its material, with- 
out injurious effects on soil and water conditions, as will insure 
an ever reproducing crop and a permanent national-resource, 

While man may study the geography of the earth as it exists, 
here is about the only opportunity for him to make geography, 
to shape the surface conditions of the earth, and even to some 
extent influence its climatic conditions, =. 

The lecturer then referred to the Adirondacks in particular, 
showing views of forest destruction by fire, water storage, and 
lumbering, and claiming that they need especially conservative 
treatment, because the soil itself there is made by the forest, the 
duff covering the native rock formed at the rate of one foot 
in 300 to 500 years by the decay of foliage and litter, and hence 
its loss by washing of the rains is practically irremediable. 

eHe showed the paramount interest which the State has in 
maintaining favourable forest conditions, and claimed that the 
private owners, being naturally interested mostly in the timber 
only, and not caring for the future generations or distant and 
indirect benefits to others, could not be expected to manage 
conservatively. 

Let it not be overlooked, that the State is not only the 
representative of communal interests as against individual 
interests, but also of future interest as against the present ; the 
private interest is not sufficient to protect this class of lands ; 
that State ownership or, what is more objectionable and less 
effective, State supervision of private forest lands is indispens- 
able in those regions where the forest subserves other functions 
than that of mere material supply. 

Grant for once that the community is interested in the pre- 
servation of the forest cover and its rational use with proper 
regard to the maintenance of permanently beneficial conditions, 
that the community would suffer from a destructive policy in 
those watersheds, and you must come to the logica) conclusion 
that the community alone can be expected to guard its interests, 
that the community, the State, must own and manage these 
woods, i 

This does not mean that the same should be kept in virgin 
condition and unused, that the timber should be left to rot, and 
the productive capacity of nature’s forces be allowed to go to 
waste, but that a conservative management be instituted, keep- 
ing in view both the indirect and the direct benefits of the 
forest cover, utilising the crop without detriment to the forest 
conditions. 

- This, to be sure, is not done by such rules of thumb as a 
restriction to cutting trees of given diameter, nor can the legis- 
lator prescribe to the forest how to grow. He cannot be 
expected to legislate how many trees to cut, how many to 
leave, or to lay down rules of technical forest management, any 
more than he would attempt to prescribe the size of the pillars 
supporting the roof of the Capitol, or to legislate on the pro- 
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portions offin arch. It requires the knqwledge, the experience, 
the skill of a professional, technically eflucated engineer, just 
as an effective management of the forest requires the knowledge, 
the experience, the skill of professional foresters, and may not 
be left to the ignérance and carelessnegs of the wood-chopper. 

May the wisdom of the people of New York, of their legis- 
latass and executives officers, be equal to the difficulties of 
solving the problem as a business proposition, and settling it in a 
common-sense, business-like manner. May their intelligence 
and business capacity at least equal that of other States and 
®ations, and forestall the disastrous consequences that follow 
unavoidably from neutrality or improper partisanship in this 
battle of the forest. 


0 
© 


N A e 
*THE RELATION OF ENERGY OF COMBINA- 
2 TION TO ELECTRICAL ENERGY. ` 


e 
THE problem of directly converting the stored-up energy of 

coal into available elegtrical energy ione of great import- 
ance ; and as a first attempt to perform this operation, the ex- 
peritffents made by Dr."W. Borchers, of Dufsburg, and which 
he described before thedirst annual meeting of the Deutsche 
Elektrochemische Gestllschafe,® possess great interest. > ‘The 
author in the first place produced an electric current by the 
“£ combustion” of carbonic oxide gas, The original form of the 
apparatus used cqnsisted of a glass vessel divided into three 
compartments by two glass plates which nearly reached to the 





bottom of the vessel. In the twogexterior compartments copper, 
tubes were placed, which served for the introduction of the car- ~ 
bonic oxide, while the middle compartment contained a bell- | 


shaped mass of @&irben. Th® carbon bell constituted one plate 
of the cell, and the oxygen was introduced by means of a tube 
within this bell. As electrolyte thesauthor uses an ammoniacal 


or acid solution of cuprous chloride ; this liquid readily absorbs - - 


both o€ygen and carbonic oxide and is therefore particularly well - 


suited to form the electrolyte in a gas battery in which these 


gases are ueed, Cal gas which contains 5 per cent. of car- . 


bonic oxide was, after the first exBeriments, psed in place of 
pure carbonic oxifle. The copper tubes were weighed before 
and after each experiment, and no decrease in their weight was 
ever found. With such a cell w8rking through an- external 
resistance of oʻr ohm a curreñt of 0°5 ampere was obtained, 
while with an external resistance of 50 ohms the difference of 
potential between the terminals was 0*4 volt. i 

With a cell in which the outer gompartments were filled with 
copper turnings, in order to increase the absorption of carbonic 


oxide by exposing a greater surfa@®, gnd by using coal gas in ° 


place of pure carbonic oxide, a maximum current of 0°64 am- 
pere was obtained, and by increasing the external resistance a 
maximum difference of potential of 0°56 volt was maintained. 
The E.M.F. obtained by calculation from the heat developed 
in the combination of CO and O is: 47 volts, so that in the 
above experiment 27 per cent. of the energy of combination of 
the fuel isgonverted fnto electrigal energy Since a solution 
of cuprous chloride’ dissolves hydrocarbons, powdered coal was 
tried in place of farbonic oxide, when a maximum current of 
o’4 ampere and a maximum E,M.F. of o°3@olt were obtained. 
The above E.M.F. (0'3) corresponds to about 15 per cent. of 
the energy corresfonding to the oxidation of carbon. In the 
case of the coal-dust, even wher the liquid was kept in motion, 
there was always a considerable falling off in the current, while 
tRe pollution of the electrolyte bythe coal would quite prevent 
its use. With thé gases, however, there is no falling off of the 
E.M.F., and this pollution of the electrolyte does not occur, 





bad . 0 s © ° 
UNIVERSITY AND’ EDUCATIONAL 
INTELLIGENCE... ‘a 


CAMBRIDGE.—Dr, R. D. Roberts has been appointed chief ` 


secretary for the University. Extension scheme, in the room of 
Mr, A. Berry, who retires at the beginning of the Lent Term 
1895. 

The General Board of Studies report in favour of steps being 
taken to establish a closer connection between Add: nbrooke’s 
Hospital and the University teachers in the departments of 
medicine, surgery, and therapeutics. 

The Syndics for State Medicine report that in the past year 


fifty-six candidates presented themselves for examination in this , 
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subject ; of these thirty-tgvo received the University’s “diploma 
in Public Health. i 

Mr. H. Yule Oldham, University Lecturer in Geography, 
has been admitted by incorporation to the degreg of M.A. 

The University Reporter ef December 3 contains a full report 
of the speeches delivered at a meeting in King’s College for the 
purpose of promoting the foundation of a Memorial library of 
Oriental literature in honour of the late Prof. Robertson Smith, 
editor of the Encyclopedia Britannica. 





SCIENTIFIC SERIAL. 


American Meteorological Fournal, November.™ Cyclonic pge- 
cipitation in NeweEngland, by Prof. W. Upton. A list of 
cyclones was made out, including nearly all in which the pre- 
cipitation had been general over New England, and the amounts®| 
and ‘distribution noted on maps, with regard to thedrack of 
the minimum pressure. The velocity with which the storms 
passed ranged from fiffen to sixty miles per hour. The tables 
show that the heaviest rainfall is rarely fgund along the cengral 
path of the storm. Of-the cyclones which ‘came from the west 
across New England, only ten outyf sixty®gine had their heaviest 
precipitation on or near thé storm-Bath, whfle forty-five had the 
maximum area on the right of the storm-track ; similarly, out 
of eighty-four cyclones which moved from the west zear New 
England, seventy-three had their maximum precipitation south 
of the storm-track. Further comments are reserved until the 
results of a study of the storms @ming from the south are given. 
-The barometer at sea, by T. S. O’J®eary. This paper deals 
with observations made chiefly by captains of American vessels. 
The author considers that a great step forward was made when 
the number of observations was reduced from twelve to one 
daily, the result being that thé rfumber of observers has increased 
nearly eight-fold. Another valugble feature is that the Igaves 
of the log-books are forwarded to the central office as soon as 
opportunities are offered, so that the captains can see their 
observations made use of without delay. Ae simplé@ plan for 
obtaining comparisens of the barometers has begn adopted with 
very satisfactory reselts, The observers when in port record 
readings at certain hours, and forward them on post-cards to the 
central office; a copy of the ‘‘gorrections” is immediately 
returned to them,.and copies filed for use and future reference. 
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EONDON. 


Royal Society, November 15.—‘' The Pigments of the 
Pieridæ. A Contribution to the Study @f Excretory Substances 
which function in Ornameat.” By F. Gowland Hopkins, 

The wing-scales of the white Pieridae are shown to contain uric 
acid, this substance practically Acting as a white pigment in these 
insects. A yellow pigment, widely distributed in th®group, is 
shown to bea derivative of uric acjd, and its artificial production 
as a bye-product of the hydrolysis of uric acid is demonstrated. 
That this yellow pigment isan @rdinary excretory product of 
the animal is indicated by the fact that an identical substance is 
voided from the rectum on emergfnce from the pupa. 

These excretory pigments, which have well-marked reactions, 
are apparently confined to the Pieridee, and are not found ine 
other Rhopalocera. ‘This fact enables the observation to be 
made that when a pierid mimics an insect belonging to another 
group, the pigments of the mimicked and mimicking insects, 
respectively, are chemically quitg distinct. 

Other pigments existing, net in the scales, buf between the 
wing membranes, are described, and are sh@wn sometimes to 
fugction in ornament. The analysis, and ghe properties of the 
yellow scale-pigment are fully discussed in the paper. N 

Physical Society, November 23.—-Prof. Rücker, F.R.S., 
President, in the chair.—Mr. Womack readga paper on a 
modification of the ballistic galvanometer method of determin- 
ing the electromagnetic capacity of a condenser. The con- 
denser is placed in parallel with one arm (S) of a Wheatstone’s 
bridge arrangement of non-inductive resistances. A balance 
for steady currents having been obtained, the condenser is 
placed in circuit, and the throw on depressing the battery key 
determined. The condenser is then thrown out of circuit, and 
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the prdboitignalit of the arms of the bridge disturbed by 
changing the value of § to S + dS. ` The steady deflection 
due to this change is then read. From these two readings and 


‘the known valueg of S and dS the capacity is immediately 


determined. In practice readings of deflection may be taken 
with equal positive and negative values of dS. To avoid 
changes of E.M.F. of the battery, the author finds it best to- 
use a reversing key in the battery circuit; and to observe the 
throw on reversing the current instead of on simply breaking 
One advantage of the method is that there is no need to: 
now the galvanometer- or battery-resistance, and the author 
points out that it may be of service in the simultaneous deter- - 
mination of the resistance and of the joint capacity and’ 
ind&ctance of a submarine cable or of a telephone or telegraph 
lite. Prof. Perry asked what were the advantages of the 
method as compared with the Rayleigh-Sumpner method. 
Mi. Blakesley thought that the correction for damping in the 
ballistic part of the experiment might be avoided if in the 
second®part the disturbance of balance due to the increment 
dS were measured by half the first throw of the needle on making, 
the galvanometer circuit, instead of by the steady deflection. He: 
doubted whether reversing the current in the battery circuit 
would have just twice the effect of simply'breaking the circuit. 
In reply, Mr. Womack said he had not tried the method of 
reading suggested by Mr. Blakesley, but with regard to the re- 
versing of the batt@y circuit, that was found to give in practice 
as nearly as possible twice the deflection which resulted from 
simply breaking.—A paper, by Prof. S, P. Thompson and Mr. 
Miles Walker, on mirrors of magnetism, was read by Prof. 
Thompson. It was pointed out that, corresponding to the theory 
of electric images produced by insulated conductors, there is a 
theory of magnetic images produced by bodies of infinite mag~ 
netic permeability, A magnet pole in the latter theory’is the 
analogue of an electric charge in the former, and a body of in- 
finite magnetic permeability is the analogue of an insulated con- 
ductor (which is electrostatically indistinguishable from a body 
of infinite dielectric capacity). Experiments were made to de- 
termine how far the magnetic images due to thick sheets of iron 
accorded with those deduced by theory for the case of infinite - 
permeability. The image of a north pole in an infinite plane . 
sheet should consist of a south pole of the same strength at a.: 
point coinciding with the optical image of the north pole, to- 
gether with an equal north pole distributed uniformly over: the 
surface of the infinite sheet, as a free electrical charge would be, 
and so exerting no finite action. Working at distances of a» 
few inches in front of the surface, a sheet of iron a few feet in 
length and breadth, and a couple of inches thick, was found to 
realise the theoretical conditions with very tolerable exactness. 
In a coil of wire placed on one side of the sheet a current was. 
started or stopped, and the electromotive impulse produced in a 
subsidiary exploring coil was detected by means of a ballistic 
galvanometer, That the effect of the actual mirror 
was équivalent to that of the theoretical image, was 
verified by substituting for the iron a coil equal 
and similar to the first, and coinciding with its optica} 
image. Sending the same primary current as before round 
the two coils (with due regard to its direction in the second coil), 
hardly any appreciable difference in the secondary impulse was. 
observed. This was found to hold good: whether the original 
primary coil had its axis perpendicular or oblique to the plane 
of the magnetic mirror, Some observations on spherical sheets 
were also recorded, but in this case the conclusions were less 
simple. The paper was followed by a discussion, in which Mr. 
Boys, Prof. Perry, Prof. Ayrton, Dr. Burton, Mr. W. Bailey, 
and Prof. Carey Foster took part.—Prof. Ayrton exhibited a 
student’s apparatus for verifying Ohm’s law, designed by him- 
self and Mr. Mather. The current flowing through a circuit is. 
to be measured (not necessarily in terms of any defined unit) by 
means of a galvanometer, while the potential-difference between 
two fixed points is measured by means of an idiostatic electro- 
Within small limits of experimental error, the current 
and potential-difference are found to vary in the same pro- 
portion ; but the electrometer and its manner of use constituted 
the chief interest of the paper. The-fixed and moving parts 
(inductors and needle) are alike cylindrical inform (the term 
being understood in its most unrestricted sense), and the 
generating lines are vertical. . There is a vertical axis of sym- 
metry, such that the disposition of these cylindrical parts would 
remain unchanged if theinstrument were rotated through 180° 
about the axis. The needle'is hung by a very thin phosphore - 
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bronze strip, and to obtain a reading when it differs in pogential 
from the inductors by an amount which we have toemeasure, it 
is brought back to its ordinary zero position by turning a torsion- 
head to which the upper end of the suspending strip is fixed. 
The potential-difference is then proportional ta the square-root 
of the angle through which the torsion-head has been turned, but 
the E.M.F. of a moderate battery of accumulators can be read 
with very fair accuracy, The authors have bestowed great care 
on the design of the needle, so that, for a given potential- 
difference, the turning-moment divided by the moment of inertia 
may be as great as possible. 
tected from external inductive infiuence by having the inner 
surface of its glass case coated with a transparent conducting 
varnish, which Prof. Ayrton has described elsewhere.—Prof. 
Ayrton also showed an idiostatic electrometer, whose needle, 
instead of being suspended, was pivoted on an axle, The 
instrument is rapid and nearly dead-beat in action, and gives a 
scale-reading of about three inches for an E.M.F. of 100 volts. 
Prof. S. P. Thompson expressed great admiration fog he 
instruments exhibited, but denied that the Jaw which they 
served to prove was Ohm’s law at all ; aid this led to some dis- 
cussion as to what Ohm’s law really is. Prof. Ayrton briefly 
replied, 


Chemical Society, November 1.—Dr. Armstrong, Presi- 
dent, in the chair.—The following papers were read: The 
electromotive force of alloys in a voltaic cell, by A. P. Laurie.— 
Determinations of the E.M.F. developed by sixteen alloys of 
the heavy metals confirm Matthiessen’s conclusion that the tin- 
gold alloy is the only definite compound amongst them.—A 
product of the action of nitric oxide on sodium ethylate, by 
G. W. MacDonald, and O. Masson. Nitric oxide is absorbed 
by an alcoholic solution of sodium ethylate with formation of 
an explosive salt, probably the sodium salt of methylenedihy- 
droxynitrosamine, CH.[N(NO)OH],. ‘The incomplete com- 
bustion of some gaseous carbon compounds, by W. A. Bone 
and J. C. Cain. Whena hydrocarbon containing 2 atoms of 
carbon is burnt with z atoms of oxygen, the interaction may 
be represented by the following equation: C,Hx + O 


CO + = H, —Derivatives of tetramethylene, by W. H. 


Perkin, jun. A number of halogen and hydroxy-deri- 
vatives of tetramethylene and tetramėthylenedicarboxylic 
acid are described, Pentamethylenedicarboxylic acid, 


C .CH.COOH 
CH,<. __», by E. Haworth and W. H. Perkin, 

NCH,. CH. COOH 
jun., A number of derivatives of this acid are described.— 
Substituted pimelic acids, by A. W. Crossley and W. H. 
Perkin, jun. The authors have succeeded in preparing ethyl- 
and methylethyl-pimelic acid, and also describe several other 
new aliphatic acids.—Homologues of butanetetracarboxylic 
acid and of adipic acid, by B. Lean. The disodio- 
derivative of ethylic butanetetracarboxylate reacts readily with 
the alkylic iodides or chlorides yielding derivatives which on 
hydrolysis are converted into tetracarboxylic acids of the 
constitution, CR(COOH), . CH, . CH, . CR(COOH),; on 
heating these acids, di-substituted adipic acids are obtained.— 
Contributions to the chemistry of cellulose. (1) Cellulose 
sulphuric acid, and the’ products of its hydrolysis, by A. L. 
Stern. Cellulose disulphuric acid, CsxH,0,(HSO,),, is obtained 
by dissolving cellulose in sulphuric acid ; on hydrolysis, it yields 
first ‘cellulose monosulphuric acid, and then products containing 
less sulphur.—The chlorination of aniline, by J. J. Sud- 
borough.—Condensation of benzil with ethyl malonate, by 
F. R. Japp and W. B. Davidson. Benzil and ethylic malonate 
condense- yielding -monoethylic benzoinylmalonate COPh. 
CPh(OH). CH(COOH)COOEt, and desylenemalonic acid 
COPh, CPh : C(COOH),. 


Linnéan Society, November 15.—Mr. C. B. Clarke, 
F.R.S., President, in the ‘chair.—Mr. J. E. S. Moore exhibited 
preparations illustrative of his investigations concerning the 
origin and nature of the achromatic spindle in the sperma- 
tocytes of elasmobranch fishes. His results were approximately , 
in agreement with those arrived at by Hermann in regard to the 
corresponding elements in amphibia, and more in accord with 
those of Ishikawa relating to the division of noctiluca. As to 
the spindle fibres themselves, it appeared that during the diastral 
stage of the division they were the optical expression of thick- 
enings in the wall of a membranous cylinder stretched out 
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between tge chromosomes,—-The Rev. G. Henslow exhibited 
some curious iron implements of somewhat varied pattern, used 
in Egypt for cutting off the top of the Alexandrine fig, Ficus 
Sycamorus, Linn., the operation being necessary to render it 
edible by getting rid of the parasitic insect Sycophaga eras- 
stipes, Westwood, with which it is alWays infested. The prac- 
tice was said to be very ancient, being described by Theo- 
phfastes, and alluded to by the same word, aviCwy, in the 
segtuagint version of the Old Testament (Amos vii. 14) in 
translating from the Hebrew.—Mr. H. N. Ridley showed some 


The whole instrument is pro- |gdrawings of the green larva ofa sphinx moth mimicking a green 


tree snake, Trimeresurus Wayleri, as well as a cluster of cater- 
pillars mimicking a fruit, all of which were found in Singapore, 
He also exhibitgi a drawing from life of the tan-producing 
gampir-plant ( Uncaria Gambir) in flower.—Mr. Thomas Christy 
exhibited some germinating seeds of pepper showing the testa 
being carried up by the cotyledons.—A paper was then read 
By Dr. D. Prain, on the plant-yiel@ing Bhang Cannabis sativa. 
Illustrati@g by lantern slides the anatomy of flower and fruit in 
Cannabis, he reviewed the theories propounded of theirstruc- 
ture; confirmed from ter&tology those 8f Payer (1857) and 
Celąķovsky (1875), agd refuted those of B. Clarke (1853) 
and Macchiati (1888). He-then explained (1) the preven- 
tion of fertilisation fọ? develgpment of narcotic properties, 
and (2) of the varius form of th narcotic to each other. 
A series of moncecious conditions described in plants of both 
sexes show that the so-called § flower is probably an inflores- 
cence, the periansh segments being bracts, not sepals, while the 
stamen is the homologuesof the anterior sterile carpel of the @ 
flower.—A paper, on the proposed revision of ‘the British 
Copepoda, by Mr. Thorflas Scott, was, in the unavoidable 
absence of the aythor, read by the secretary. 


Geological Society, November 21.—Dre Henry Wood- 
ward, F.R.S., President, in tye chair.—The Pleistocene 
beds of the Maltese Islands, by John H. Cooke. An especi- 
ally moticeable feature of thes@ beds is the absence of ordinary 
anticlinal and synclinal folding, and the predominance of mono- 
clinal faultg, which largely affect the character of the surface. 
These faults were formed prior to the deposition of the Pleisto- 
cene beds. The plateaux of Malta, rising tò a height of 600~ 
800 feet above sea-level, occur south of thé great east-and-west 
fault, which has a downthrow te the north. They have no 
Pleistocene deposits upon their summits. Three classes of 
superficial deposits were described, namely : (1) Valley-deposits ;, 
(2) agglomerates and breccias found along coast-lines and 
fault-terraces, always at the foot of the fault-terraces, or along > 
the lower slopes of the depres$ed areas; (3) ossiferous de- 
posits of caves and fissures.—Geabogic#l notes of a journey in 
Madagascar, by the Rev. R. Baron,-*On a collection of fossils 
from Madagascar obtained by the Rev. R. Baron, by R. Bullen 
Newton. . 


Mineralogical Soofety.—-Anniversary meeting, November 
20.——Prof, N. S. Maskelyne, F. R.S.? President, in the chair — 
The annual report of Council yas read and adopted.—The 
following gwere elecfed ordinasy members of Council: Prof. 
A. H. Green, F.R.S., Mr. A. Harker, Mr. A. E. Tatton, and 
Mr. W. W. Watts, in place of the four retiring members; in 
other respects the list of officegs and CounciPremains unchanged. 
The following papers were read: On cone-in-cone structure, 
by the Rev, Prof, T. G. Ronney, F.R.S.; confirming and 
extending the views previously published by Prof Cole.—On a 
basic ferric sulphate from Parys Mount, Anglesey, by Prof. 
A. H. Church, F.R.S. ; containing the analysis of an earthy ' 


-mineral corresp&nding to a compound of one molecule of 


coquimbite with five molecules of normal ferric hydrate.— 
Augelite, by Mr. G. T. Prior and Mr, L. J. Spencer ; contain- > 
ing a full acc@ant of the,chemicel, physical andacrystallographical 
characters of specimens fiom Machacamarca, Bolivia, of. a 
mineral previousl¥ described only from massive material found 
in Sweden.—On th@ occurrence of delessite in Cantyre, by 
Prof. M, F. Heddle and Mr. J. S. Thomson ; containing two 
analyses of the mineral.—Specimens of augelite, and of a 
beautiful opdl cagt of a bivalve from Australia, were exhibited. 


PARIS. 

Academy of Sciences, November 26.—M. Leewy in the 
chair. —Photographicstudies of some parts of the lunar surface, 
by MM. Leewy and Puiseux. The need of care in interpreting 
photographs taken. under ordinary conditions is emphasised ; 
the many ways in which accidental circumstances may produce 
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markings in the photographic film corresponding, to no real 
object render it essentjal that the more obscure details shall be 
fully confirmed by a close correspondence in form and extent on 
different negatives. Again, the tendency to aggregation of the 
reduced silver in the negative destroys all value in enlarge- 
-ments carried beyond * certain limit, say thirty or forty 
times the original size. Certain clear negatives, obtained at 
Paris on February 13 and March 14, have been enlarged by 
Dr.‘ Weinek and compared with the best maps of the corre- 
sponding region, with the result that many new details, filly 
described in the paper, have been added to our knowledge o$ 
. -the moon’s surface. —A note on the calculation of the orbits o 
„planets, by M. F, Tisserand.—An observation of Wolf’s planet 
(1894, BE), made with the Bordeaux equatorial, by M. G. 
- Rayet.—On the laws of air resistance, by M. E. Valier. 
Formulæ are dæived which express the specific resistance of 
air to a moving body (a) where the velocity is greater thane 
330 metres, (4) where the xelocity is between 330 and 180 
metres, and (c) where the velocity is less than IcoOe@netres per 
second.——New details concerning the Nymphzeinz; tertiary 
Nymphæinæ, by MMG. de Saporta.» The elements of the planet 
BE, by M, L. Schulhof.—Observatiogs of Swift’s new comet 
E (1894, Noveriber 20) from the Paris Observatory, by 
M. G. Bigourdan.—On the gistribuflgn of planets between 
Mars and Jupiter, by M. E. Roger. A mathematical paper 
in which the author endeavour? to obtain, from the known 
- distribution of the minor planets, some support for a hypothesis 
formulated in a previous communications (Comptes-rendus, 
t. exvi.),—On the movement of a soli body, by M. G. Keenigs. 
—On an application of the principle of areas, by M. L. 
Lecornu.—On, functional. equations, by M. Leau.—On Ber- 
trand’s theorem, .by M. Cartan —A réclamation concerning 
M. P. Stäckel’s note on the pr8blems of dynamics of which 
` the differential equations admit an infinitesimal transformation. 
M. Otto Staude published® paper on this subject in 1892. M, 
Stickel merely extended the theorems therein demonstrated 
from two and three to z variables. —On the tempest of November 
12, 1894, by M. Alfred Angot. A tabular comparison is made 
between data obtained at the Meteorological Bureag and on the 
Eiffel. Tower respectively.” Interesting conclusions are drawn 
from the tower observations, which are free from the disturb- 
ances ordinarily brought in owing to the nearness of the surface 
of the soil.—On the conversion of propionic acid into’ lactic 
acid, by M. Fernand Gaud.’ By heating a mixture of 10 per 
- cent. of propyl alcohol with Fehling’s solution for 200 hours at 
240°, the author has obtained both the ordinary and isomeric 
lactic acids. As metallic copper is produced on heating copper 
propionate with excesg of water at 200°, the equation repre- 
senting the productiomeof the lactic acid must be written 
2(CH Op) Cu + 2H,O*= 2Cu + 2C3H,O3 + 2C3;Hg0o.— 
On the ethereal salts: derived from active amyl alcohol, by MM. 
Ph. A. Guye and L. Chavanneg The specific rotations 
are given for a number of these esters, *the maximum value is 
obtained for the fatty salf$ with amyl propionate. The product of 
asymmetry reaches its maxignum with amyl acetate.—On the 
so-called organic thlorine ofethe gastric juice, gy M. H. 
Lescceur. A direct method of determining organic chlorine 
is‘described, and it is pointed @ut that the organic chlorine of 
MM. Hayem and® Winter is partly derived from ammonium 
chloride, which is itself partly formed at ahigh tepperature 
from the sodium chloride pregent.—On the composition of 
- the red pigment from Déemyctylus virggescens, by M. A. B. 
Griffiths, The analytical results give the formula Cy)H,gN,0, 
for diemyctyline.—On acid leathers,- by MM. Balland afd 
Maljean,—A new entoptical phenomenon, by M. S. Tchiriew.— 
The principles of chroology or physiological synthesis of colour, 
by M. W. Nicati.—On the effects of ablation of ‘the venom- 
glands in she viger (Vipera Ais, Linn.), by MM. C. Phisalix 
and G, Bertrand.—Contrib&tions to the stygly of the “cellule 
conjonctive” in the molluscous Gasteropods, by M. Joannes 
Chatin.—A new method for the cultivati8n of fish-ponds, by M. 


Jousset de Bellesme.—The reptiles of the upper jurassic age in . 


the Boulonnais, by M. H. E. Sauvage.—On the new ivory 
human statuettes from the quaternary station, at Brassempouy, 
by M. Ed. Piette,—Influence of arsenic acid on the growth of 
alge, by M. Raoul Bouilhac. _ It is shown that arsenic acid in 
certain cases acts like phosphoric acid, which it may replace’ in 
some plant cultivations.—On the age of Lake Bourget and the 
ancient’ alluvial deposits of Chambéry and the valley of the 
Isère, by M. A, Delebecque. 
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‘DILETTANTISM AND STATISTICS. 


The Growth of St. Louis Children. By William Town- 
send Porter. Vol. vi. No 12: Transactions of the 
Academy of Science of St. Louis. 


HE anthropometrical researches of Mr. Francis 
Galton have had a very widespread influence, and, 
under his inspiration, a large mass of material has been, 
and is being collected, which cannot fail to be of 
service in elucidating a number of knotty problems. In 
particular, very comprehensive measurements of children 
have been made in America by Bowditch, Sargant, and 
Porter, the results being tabulated by aid of Mr, Galton’s 
method of percentiles. 

It is not only in the form of statistics of measurements 
on man, but atso of measurements on the lower animals 
and on plants, that material for the study of variation 
and correlation is accumulating with 4imost alarm- 
ing rapidity. We say with almost alarming rapidity, 
for not only is theory lagging somewhat behind the 

_needs of -statistical experience, ‘but, what is far 
worse,, many collectors have no real insight into the 
theory which does exist. They are tabulating results in 
a form which will be of no permanent service, or neglect- 
ing to publish the very details which alone would enable 
us to test any development of statistical theory. The 
ignorance of the elements of mathematics, to say nothing 
of the theory of chance, is, indeed, singularly character- 
istic of many investigators, who think statistics can be 
handled, and conclusions drawn from them, without the 
least preliminary training. For example, in a recent 
paper on ‘variation in the flowers of buttercups and 
clover, by Herr dé Vries, we are introduced to our old 
friend the normal curve of errors as a definite sym- 
metrical polygon ; no attempt is made to fit it by aid of 
the probable error of the observations, but a particular 
form of it, apparently selected at random, is plumped 
down on the top of another polygon representing the 
observations. The odds against the thus selected 
theoretical polygon (curiously called the “ Galton Curve ”) 
expressing the real distribution of variation, are, it is need- 
less to say, many thousands to one. Still more curiously, 
sets of observations giving theoretically very good fre- 
quency curves of the type which occurs in infantile 
mortality, the ‘valuation of houses, &c., are termed 
“ Half-Galton-Curves,” although the type, so far from 
being represented by the half of the normal curve of 
errors, corresponds to a curve asymptotic to the ordinate 
of maximum frequency! We might pass these eccen- 
tricities by, were not statistics thus handled used to 

support some vague theory of saat or-to question 
some principle of variation. 

Mr. Porter is not quite so wild in theory as Herr 
de Vries, but for him also the normal curve of errors 
appears to be a polygon, and he tells us, on p.'277, after 
a table of its ordinates—which | are quoted from Thoma, 
and given only to. the units, and zo? 40 decimals—* that 
there is a limit beyond which, no deviation occurs.” Itis, 
perhaps, needless to say that if, we, start only with a know- 
ledge of the theory of chance, such as may be found in 
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works like those of Thoma and ‘Stieda, we are hardly 
likely to avoid bad theoretical bluhders. Mr. Porter 
is no worse than many writers of memoirs in the Journal 
of the Royal Staf{stical Society; but the time has come 
when statistics, as well as arclieotogy, must be taken 
out of the hands ofthe dilettanti, and when a man, if 
he takes upon himself to ‘publish statistical researchés, , 
must, like the physicist, show his credentials in the form .. 
of a fair mathematical training. 

Unfortunately, Mr. Galton’s method of percentiles, 
useful as it is in, the right place, is now acting as a 
distinet check to statistical theory in a somewhat un- 
expected manner. Before that theory was*disseminated 
thedilettante statistician was compelled to publish his raw 
material, aid his remarks on it did not impair its value 
to the trained scientist. e Now, . thowever, the percentile 
method of dealing with statistics seems so intelligible, 
that the non-mathentafical anthropologist*or physiologist 
grasps it at once, resftves h his raw material, and pub- 
lishes tables of percentiles.» "It is Hard to conceive any- 
thing more disastrous for true statistical progress. 

The reason for this is easily explained. As is well 
known, any normal curve of errors can be reduced to any 
other by uniform stretches (or squeezes) parallel to its 
base and its axis The area of any portion of any normal 
curve up to a deviation of given magnitude cannot be 
given by a finite series; it can, hy stretching be reduced 
to an jntegral, the values of which are tabulated, but 
which is not itself finitely eXpressible for an indefinite 
value of thg deviation. The tables formed of this in- 
tegral, however, | enable us to paes from selected percen- 
tiles to the constants, and so to the form, of the frequency 
curve. Now, innumerable frequg¢n cy curves in biological, 
just as in economical statisties, are of of the normal type. 
A generalised frequency curvé can’ be theoretically ob- 
tained fitting closely the observations in many, perhaps in 
all such cases, but owing to its 2symmetry or skewness, its 
limited range and other feature@ it Wither possesses the 
stretch property of the normal curve, nor can its areas 
be expressed by tables of one entry. The tables required 


“are, according to the t@pe, of two or three entries, and 


such tables are not likely to be prepared for a long time 
to come, and if prepared, would,be of little service except 
for the cas@ when the statistic#are given fn percentiles. In 
other words, the“use of percantiles may suffice to demon- 
strate the skewness of the statistics, but at once precludes 
the use of any theory higher than that of the normal curve, 
by which the skewness could%be accounted for, This is the 
fundamental defect of Mr. Porter’s labours. He givesusa 
most extensive system of measurement on ‘boys and girls 
from six to twenty years of age—ample material, if properly 
dealt with, to provide solutions for innumerable problems 
in correlatiowtand selection with a age. The thatgrial, hov- 
ever, is only given in the form “of percentiles or in dia- 
grams of the ‘‘ogives’ curve corresponding t to the integral 
ofthe frequency curve. These diagrams’ ‘fully confirm 
the results gf Bowditch—¢haé, the statistics are skew, and 
that the degree ef skewness varies with the age. But all 
means of scientifically’ treating this skewness disappear, 
because we have only percentile results. The skewness 
of the original frequency curve cannot be deduced from nine 
or ten points on a curve, the equation of which is only 
expressible by an unintegratable form containing the con- 
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“stants to be determined. Thisis all.the more tantalising, 
vas the variation with age (or with selection) of the 
-skewness .of the frequency curve for a given organ is 
‘very probably a most important factor in the mathe- 
matical treatment of evolution, while’ it is precisely 
Auman material which enables us to record the 
age, too often an unknown quantity in investiga- 
‘tions on the lower animals. It must not be Sup- 
posed, however, that Mr. Porter realises that skew 
mess in the percentiles marks want of normality in the 
‘frequency curve. On the contrary, he takes the raw 
material for the height of 2192 girls aged eight, and fits 
it, not very acqirately, to a normal frequency distribution, 
Although the measurements better fit a skew thane 2 
normal distribution, the®divergence from the gormal is 
mot very marked, and Mr. Porter writes ; 

“Tt is not necessary to, ‘make this comparison at more 
‘than one age, os in more than ofeedimension, fo? it is 
-known that if one series in a growp like that with which 


-we have to deal shows thi€eagreefhent, the other series 
will be found to do the same” (p. 290.) 


Now the whole point of the measurements, if properly 
‘interpreted, is to ascertain the varying degree of skew- 
ness with age, że. the varying amount of divergence 
from the normal curve. To emphasise this divergence 
when remarking on his rawe material,’ but to fail to 
recognise what bearing it has on theory, is typical of the 
untrained statistician. * ° 

As we have seen, the us@ of percentiles rendes Mr. 
‘Porter’s material of small value for the problem of selec- 
‘tion. The same remark; ‘again applies ¢n the fase of cor- 
relation, The*ten organs measured would have been 
‘most valuable nfaterial for the problem of correlation ; 
the percentile results aldne being given, nothing can be 
-done. In Chapter ix. Mr. Porter does develop a theory 
.of correlation, which, however, seems to us absolutely 
-erroneous. As he makes jt the basis of a scheme for 
ithe school physiciango tegtify whether the pupil’s strength 
-is equal to the strain"pyt upon it, this want of accurate 
rtheoretical knowledge appears doubly unfortunate. 

We have ventured to point out, these failings in Mr. 

\Porters work, not because they are peculiar to him— 
` „they are characteristic of much work of a statistical 
ikind which is now being fagned out fn both Eyrope and 
_America—but rather because > they point éo a new need, 
‘which the public has hardly yé recognised. There hasbeen 
xup to the present time—with the honourable exception of 
-courses of lectures by Dr. Vegn in Cambfidge—no teach- 
ing of statistical theory in Efgland. e There is no chair 
-of statistics in any English university, and the Newmarch 
lectureship at University College, except for the year of its 
tenancy by Prof. Edgeworth, has been held by economists, 
-and not by mathematically, trained statiggicians. We 
want a cefitre, Which shall not only contain a statistical 
museum, but embrace as well a stat{ftical laboratory 
afd workshop. In such a centre students might not only 
sreceive a mathematical training in dealing with raw 
-statistics, but also be eercised in tpe Methods of 
collecting and tabulating, which must precede mathe- 
matical reduction. To such a centre the biologist and 
anthropometrist could send their measurements to be 
~* fitted,” the physicist his observations to be dealt with, 
and the economist or sociologist his price or labour 
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stat{jstics to þe analysed. At the same time, absolute 
measurements might be made bearing on the problems of 
evolution, disease and national economy. In this manner 
a number of efficient young statisticians might be trained, 

who would not only find a life-work ready for them in 
craniclogy, zoology, botany, and economics, but who, 
passing into government departments, census offices and 
labour bureaus, might remove from us the reproach of a 
recent continental writer, that nowhere were statistical 
dilettanti so rampant as in England. 


KARL PEARSON, 
e 





WATER. SUPPLY AND WATER-WORKS. 
The Principles of Water-works Engineering. By J. H. 
°Pudsbery ‘Turner and A. W. Brightmore. (London: 
Spon, 1893:) f 
The Water Supply of Towns. By W. K. Burton. 
(London: Crosby Lockwood and Son, 1894.) 
ITH the constant growth of population, and the 
increæing tendency of the population to con- 
gregate into large towns, the provision of an ample 
supply of pure water to towns becomes every year of 
greater importance; whilst, as the nearer sources of 
supply become inadequate for the ever-growing demands, 
a sufficient supply becomes more difficult to obtain, and 
has to be sought at considerable distances. Accordingly, 
the subject of water-supply has assumed an enhanced 
importance within recent years; and till these books 
appeared, there was a dearth of comprehensive text- 
books on this branch of engineering. As the sources of 
water-supply, and the works for its provision and distri- 
bution are comprised within very definite limits, both 
books necessarily traverse much the same ground, and 
deal with similar classes of works; but, nevertheless, 
they exhibit differences in arrangement, and in fhe 
method of treating the various subjects. Thus, whereas 
£ Water-works Engineering” extends over 420 pages, 
separated into only eight chapters, and illustrated by one 
hundred and twenty figures in the text, “ The Water 
Supply of Towns ” is subdivided into twenty-two chapters, 
occupying only 272 pages, somewhat larger in size, but 
illustrated by two hundred and fifty-seven drawings, 
several of which are put into forty-three large folding- 
plates. The first book, moreover, is subdivided 
into numbered sections, the numbers of which are 
merely used for reference, and instead of the pages 
jn the index; whilst the’ various subjects in the 
second book are clearly indicated by black-letter 
headings. Altogether, “The Water Supply of Towns” 
is much better arranged for reference; and though 
containing slightly less matter, it is much more fully 
illustrated, is in larger print, and has a somewhat longer 
index than “ Water-works Engineering.” Neither book 
gives a summary of contents at the head of each chapter, 
which is-often serviceable for reference. 

In “ Water-works Engineering,” the sources, measure- 
ment, collection, storage, purification, conveyance, and 
distribution of water, and the maintenance of water- 
works, are successively dealt with in the eight chapters. 
The most logical sequence would be to describe in regular 
order the various processes to which water is subjected, 
from its source up to its delivery to the consumer. 
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This has only been partially accomplished in “ Weter- 
works Engineering,” for, owing to the small namber of 
chapters, such dissimilar subjects as the available rain- 
fall and the gauging of the flow of streams have been put 
in the same chapter, near the beginning of the book, 
with water-meters, which latter sibject should pro- 
perly have been dealt with at the end, in connection 
with consumption and waste. Moreover, impound- 
ing reservoirs and dams are grouped with service 
reservoirs, tanks, and house cisterns; whilst the 
filtration, purification, and softening of water, are con- 
sidered before the preliminary process of conveyanc® 


from the source of supply by aqueducts and conduits.” 


Though the grouping of dissimilar subjects has been 
avoided in “The Water-Supply of Towns” by the 
multiplication of chapters, the natural sequence of pro- 
cesses has not been always maintained ; for the chapters 
on pumping machinery, and the flow of water in conduits 
and open channels, follow after the chapters on purifi- 
cation; whereas the flow of water is intimately connected 
with the conveyance of the supply fram impounding 
reservoirs; and purification and softening are more needed 
for waters pumped out of rivers, or from wells, than 
for waters impounded in a reservoir in a mountainous un- 
inhabited district. In this book, however, the descriptions 
of water-meters are given in the chapter on the prevention 
of waste of water, to which subject they properly belong ; 
and cisterns are referred to in this connection, as well as 
in relation to distribution. 

The most notable difference between these two books 
consists in the use made of mathematical calculations 
and formule. Prof. Burton rarely introduces any 
formulz, contenting himself, in the case of high masonry 
dams, with diagrams of the theoretical profiles proposed 
by Prof. Rankine and Mr. Wergmann, in addition to the 
actual sections of the Vyrnwy dam in Wales, and the 
Tytam dam at Hong Kong; whilst he refers his readers 
to Fanning’s “ Treatise on Hydraulics and Water-works 
Engineering ” for formulz relating to the flow of water. 
A less cursory treatment of these important subjects, in 
relation to water-supply, might reasonably be expected in 
a book which is stated, on its title-page, to be ‘‘a practical 
treatise for the use of engineers and students of en- 
gineering”; but perhaps Prof. Burton exercised a wise 
discretion in this matter, for in the calculation of the 
cross-section of a stream, on page 28, he falls into an 
obvious error in including the depths at both extremities 
to obtain the average depth. The authors of “ Water- 
works Engineering,” on the contrary, incline towards the 
other extreme, and devote more attention to mathematical 
solutions than to practical considerations. Some amount 
of mathematical treatment is unquestionably expedient 
in dealing with the flow of water and the design of 
masonry dams; and formule based upon experience, 
together with diagrams, furnish almost indispensable 
aids in the consideration of these matters, and for their 
practical application. It is, however, an undue extension 
of the province of mathematics, in such a treatise, to use 
them to prove that impalpably fine matter in suspensign 
in water would never fully settle (pp. 266-7), which is a 
subject for physical experiment ; and the result would 
vary with the nature of the material and its specific 
gravity. Moreover, considering the uncertainties that 
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exist z as to the precise distribution of the pressures over 
the masonry of a reservoir dam, jt appears somewhat. 
superfluous to devote over two pages in calculations 

proving that wind-pressure against the outer face of a 

masonry dam ha’ only a very slight influence in modi- 
fying the position of the line of resultant pressures, with 

the feservoir empty, under the exceptional conditions of 
a iigh wind blowing up the valley, and the reservoir 

Qeing empty. The somewhat free use of mathematical 
processes, and the occasional introduction of the integral 

calculus, will unfortunately be liable to deter persons, who. 
have,not received a regular mathematical training, from 

consulting “Water-works Engineering”; though the 
‘Sxeater part of the book deals clearly and concisely with 
the practical matters and worleselating to this branch of 
engineering. More frequent references to executed works,. 
by way of illustration, would have added interest to the 

bookg and would haye served to”exhibit the methods of 
application of generalprinciples, and their results ; but. 
the authors explaineih theireSreface, that they considered. 
descriptions of works outSide the scope of their book. 

Owing doubtless to their having lived in cities supplied 

from wells and impounding reservoirs, they condemn the 
quality of river waters in stromger terms than the inhabi- 

tants of London, deri¥ing a large proportion of their: 
supply from thè Thames,evould be prepared to admit as 

correct. They say : “ The quality of river-water is seldom 

unexceptionable, and is frequfeittly bad... . Rivers are- 
genefally charged with impurities of vegetable, animal,. 
and mineral origin, to such an extent as to render them. 
frequently’ a mosè desirable source of water for irrigation 

purposes, but not for domestic supply.” e After this it is 

only a slight consolation to be told that, “ still, by certain. 
processes, even the most unprémising river-water is often. 

rendered generally serviceable,” especially as, shortly 
after, they quote the statement of the Rivers Pollution: 
Commission of 1868, that ¿“there is no river in the- 
United Kingdom long enough, to effect the destruction: 

by oxidation of sewage put int@*it at its source,” and. 

add, in conclusion, that “ the result of the aération pro-- 
duced by even the Fals of Niagara is so insignificant as- 
to be insensible so far as regards any purifying effect 

upon the water.” 

As the author bf “ The Water Supply of Towns” is. 
Professor of Sanitary Engineering in the University of, 
Tokyo, he has naturally ifserted some matters relating: 
more particularly to Japa, such as, for instance, certain 
Special provisions for the extinction of fires which are- 
very common in papan, owing to the lighe construction. 
of the houses, and more especially the. probable effects 
of earthquake8 on water-works, and the precautions to. 
be taken against them. Most, however, of these special 
matters have been relegated to foot-notes and an 
appendix; whilst some particulars of gentral interest 
relating to the*Tokyo water-works are given in the text, 

Both books comtain a fairly complete exposition ofethe 
“principles relating to the water supply of towns, and a 
general d&scrjption of the eonstruction of water-works ;. 
and they should both prove valuable to the engineer and 
the student, in relation to this special branch of engineer- 
ing. Whilst, however, the engineering student, who has 
had the ‘advantage of a mathematical and scientific. 

| training, will doubtless prefer the more scientific metho 


148 


NATURE: 


| DECEMBER 13, 1894 


J 
——— R eo 


exhibited in “ The Principles of Water-works Engineer- 
ing,” the practical engineer will obtain fuller Information, 
with less trouble, from the more clearly arranged and 
better illustrated pages of “The Water’ Supply of Towns.” 
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HAMILTON'S PATHOLOGY. ` è 

.A Text-book of. Pathology, Systematic and Practical. 
By D. J. Hamilton, M.B., F.R.C.S.E., F.RS.E, 
Professor of Pathology, University of Aberdees. 
Vol. ii. Parts 1 and 2~ (London: Macmillan and -Go., 

1894.) ` 

P g a twọ handsome’ volumes complete the fabor- 
ious task which Prof. Hamilton set himself many 
years ago, of producing% text-book of patholggy, which 
should include not merely morbid anatomy and histology, 
but should deal elso with clinical medicine, and those 
new but rapidly dévéloping sciences, patholegical 
chemistry, pathological physiology, and bacteriology. 

It is true that the many Yaried pteblems which come 
before a pathologist require for their solution.a more or 
less extensivé acquaintance with each and all of these 
branches. So many, however, are the ‘workers, and so 
vast has the literature beaome in each branch, that it is 
already: impossible for anyone tê be equally proficient i in 
all, and it is necessary tó specialise. ° 

If this is the case with the individual, it is much more 
so with the text-book. * ®t is impossible to compress 
within even 1800 pages, a tithe of our present knowledge 
of all these branches, and opinions will differ widely as 
to how the selection should be made. e ° 

The task ofe making*such a selection is herculean 
enough tọ daunt ‘any man, and the thanks of all 
interested in pathology afe due to the Professor for the 
very valuable addition he haf made to our literature on 
the subject. The amount of original work is considerable, 
and the volumes are copigusly illustrated by drawings 
the majority of which are by the author. 

An extremely usefu “feature in the book consists in the 

` bibliography of both the English and foreign literature 
at the end of each section.. The convenient. system is 
also adopted of indicating the title. of any publication 
referred to in the text *by a number in.Roman letters, 
while the full titleg and thé gorresporfding nurgbers are 
given in a list at the.end of the book. The first volume, 
which was reviewed in. these tolumns in 1889, met with 
general appreciation. This vofume commenced with full 
directions for making systematic post-mortem inspections, 
and for the @ractical bacteritlogy ard histology of the 
tissues ‘removed. Nearly 200 pages were devoted tœ 
a full account of inflammation and suppfration, and of 
tumours and new formations, while the remainder of the 
book was occupied by an account of the hear the blood, 
and the vastula®system ganerally. 

The two parts of the second volume fow issued are 
bownd up separately. The first paft of the present 
volume is devoted to a systematic account of the patho- 
logy of the respiratory organs, the liver and tle kidney ; 

.a good solid piece of work containing much original 
research, in which are embodied the well-known papers of 
the author on diseases of the lungs, and on cirrhosis of 
the liver. Among the many observations, we would draw 
attention to the important conclusion that in nephritis 
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the fatty graņular remains of the convoluted epithelium 

are absorbed by the lymphatic system, and are riot, as is 

generally. supposed, mainly washed out by the urine, 
The drawings, illustrating the author’s views, are worthy 


: of all praise% they are well executed, and are sufficiently 


diagrammatic, to impress the conclusion to be indicated, 
while their reproduction also reflects great credit on the 
publishers. 

The remainder of the volume deals with the diseases 
of the digestive, the nervous, the osseous and the 
cutaneous systems, finishing with a short statement of 
the various malformations, and a good summary of 
systematic bacteriology and of human parasites. 

The present volume is overweighted by 150 pages of 
normal anatomy and, physiology, which: preface the 
accounts. of ithe various organs, nearly fifty’ ‘pages and 
twenty illustrations being devoted to the nervous system. 
This material is surely out of place in a book, in which `’ 
the author has been compelled by the exigencies of space 
and time to reduce his account of the pathology of many 
conditions to. two brief an account to be of value, so that 
often there is no indication as to which lesions and 
causes are common and important to remember, and 
which are exceptional; frequently a mere list of them is. 
given. . 

It is also’to be regretted that, it has been thought 
desirable to devote valuable space to the description: of 
the various tests for sugar and albumen in the urine, as 
this information is contained in the ordinary standard 
books on clinical medicine. 

The author apologises for the lapse of five years since 
the appearance of the first volume; and we cannot help 
regretting that Prof. Hamilton did not publish -only the 
first part of the present volume, and allow himself 
another year or more in which to have worked up the 
second part-to the high standard reached in the earlier 
portion of the, book, Although five years may appear a 
long time, fot the production of the second volume. of 
this book, still the amount of labour required was so 
extreme that more time was really necessary. The lack 
of space also has necessitated so much compression, that 
often the pathology is reduced to a mere explanation of 
the'terms used; while the numerous omissions of im- 
portant facts suggest that this part has been produced at 
very high pressure, so that the facts are not presented in 
their due relation to-one another, while there are several , 
statements to which we would take exception. 

While such common causes of optic neuritis as plum- 
bism and anzemia are omitted, excessively rare ones, such 
as pneumonié_2 „and measles, are given; again, while optic 
neuritis is discussed, optic atrophy is omitted. Among 
the causes of cerebra] hemorrhage, such well-recognised 
ones as'glioma and aneurysm are omitted. 

Through oversight the following conflicting statements 
have been allowed to appear. Under cysts of the liver, 
the association of. such with similar ones in the kidney 
is said to be fortuitous; while under the head of 
renal diseases, it is noted that out of sixty-two cases of 
ĉystic kidneys, seventeen were associated with similar 
cysts in the liver. On one page, in discussing the growth‘ 
of typhoid bacilli, great doubt.is thrown on whether they 
spore; on the next page, it is stated that they invariably 
spore when grown under suitable conditions. 
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The excellence of the work, and it is great, lies inthe 
histological and bacteriological portions, and’ in the 
numerous and ingenious theories and suggestions; but 
the necessity of finishing the book soon, and of keeping 
it within reasonable size, appear to be responsible for the 
Iéss satisfactory accounts of the morbid anatomy and of 
the etiology of the lesions in certain of the sections. This, 
however, will probably be remedied in later editions. 





OUR BOOK SHELF. 


The Mechanism of Weaving. By T. W. Fox. Pp. 464. 


(London: Macmillan and Co., 1894.): 


ONE result of the application of the “beer money” to 
education is the increasing production of technical hang- 
books similar to that before us. Technical ‘Instrucfion 
Committees found, very soon after their responsibilities 
were thrust upon them, that there were few competent 
teachers of technology, and that the literature of arts and 
crafts was very limited. Many books have been made 
for the purpose of supplying the need, some good and 
others of doubtful utility. The new conditions have been 
favourable to the development of technological books and 
teachers, and we must not complain if a few monstrosities 
occur in the case of each, for they are more than counter- 
balanced by many admirable examples on the other side. 
The book under review is one of these new guides to in- 
dustries, and nothing but good can be said of it. It deals 
witha branch of weaving that has been almost ignored by 
previous writers. Much has been written on designing 
and fabric structure, but practically nothing on the 
mechanical processes of the weaving trade, though new 
machinery and new processes have been increasing ever 
since the power-loom supplanted the hand-loom. This 
gap is admirably filled by Mr. Fox’s treatise. The 
leading types of weaving machinery are clearly described, 
and the numerous illustrations (256 in all) of machines, 
appliances, and constructions pertaining to the textile 
_ industry are most instructive. We have no hesitation in 
saying that Mr. Fox, who is the lecturer on textile fabrics 
at the excellent Municipal School at Manchester, has 
produced a practical handbook of great value. 


Memorials of Old Whitby. By Rev. J. C. Atkinson, 
D.C.L. Pp. 326. (London: Macmillan and Co., 1894.) 


Fiction, “like the baseless fabric of a vision, leaves 
not a wrack behind,” because it has no foundation in 
fact. Stories that are commonly classified as “fabulous ” 
usually have, however, a nucleus of scientific import. 
In the words of Canon Atkinson: “ The myth, the fable 
{of the mystic sort), the legend, has always a base, a 
substratum or foundation of some sort. Like the 
Pentacle, with its mystic application and use, or the 
Svastika, Fylfot, or Hammer of Thor, the Monolith or 
Standing-stone—from Jacob’s stone at Bethel, and before 
and since—it has always had its own something to rest 
upon, to spring from its actual material ‘base’ or occasion.” 
Scientific inquiry is required to reveal this base ; but by 
this we do not mean that facts of physical or of natural 
science are necessarily involved in every marvellous 
story, but rather that the investigator of legendary lore 
should conduct his research in a scientific spirit, discard- 
ing speculative evidence, and reducing the problem to 
its simplest appearance. This is the spirit‘in which 
Canon Atkinson has investigated the myths, legends, 
and traditions connected with Whitby. His treatment 
of the Caedmon legend is worthy of special mention. It 
will be remembered that Caedmon produced his great 
sacred poem at Whitby. According to Baeda, he was a 
common cowherd or oxherd, to whom the gift of poesy 
was miraculously, or at least suddenly; given, and this 
story has been generally accepted in spite of its great 
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Canon Atkinson rids the story of its 
miraculous ‘element, and justifiesethe dictum poeta 
nascitur, nom fit, He shows that it is largely mythical, 
and that Caedmon was. probably a homely native poet 
of some genius, bat undeveloped, before the Abbess Hild 
took him up. This view is practically clinched by 
the avidence that Caedmon’s name is of Celtic origin, 
and that therefore he doubtless possessed the fervid im- 
aginfition and vivid fancy of the Celtic temperament. 
Ig need hardly be said that the miracle described by 

aéda would have been eliminated from the story at 
once by a man of science. To us it seems that Canon 
Atkinson comes Jo the only conclusion possible after a 
caref@l consideration of historical records, and a com- 
mon-sense view of the case. Other stories and customs 
cognected with Whitby are discussed with a ‘similar 
broad-mingedness,and in a mafr@r which local historians 
generally would do well to follow. 


Die Schöpfung der Tierwelt. Von Dr. Wilhelm Haacke. 
Pp.e552. (Leipzigeand Vienna: Bibliographisches 
Institut, 1893.) è ; 


IT is just as well to st{te at effce that this is a scientific- 
ally-arranged description of the animal kingdom, pro- 
fusely and beautifully illustrated with twenty coloured 
plates and 469 figures in the text. The illustrations are 
certainly among the finest of their class, and one cannot 
help regretting that, as the tekt is in German, the work 
can only have a limited sale in England. We can con- 
sole ourselves, however, with Mr. Lydekker’s “Royal 
Natural History,” now being published, and which is 
rather more popular than the velyme under review. : The 
order jn which Dr. Haacke treats his subject is un- 
common.: The book:is-dividéd into two parts,,one deal- 
ing with the various forms of animal life ‘from the point 
of view of*their development, while in the second part 
the characteristics of different groups of animals are 
described. The first part is thus chiefly concerned with 
embryology and paleontology in their relations to 
zoological affinities ; with the functions of organs and the 
influence of environment; and with the distribution of 
animal life upon the earth. In the second part, inverte- 
brated and vertebrated animals occupy two separate 
sections, and life is traced from the protozoa up to the - 
higher forms. From this brief@kej#h it will be seen that 
the book has the theory of evolution as the basis of its 
construction. It is therefore a work in which the facts 
of natural science are presented in scientific order, and 
as such deserves high commendation. 


The Vaccination Question. By Arthur Wollaston Hutton, 
M.A. Pp. 128, {London è Methueneand Co., 1894.) 


Mr. HUTTON ig among the mistaken people who dis- 
trust vaccination, and advocate the rgpeal of the com- 
pulsory laws relating to it. His book is in the form of a 
letter addressed to Mr. Asquith, in the hope of converting 
him to the opinion Ti compulsory vaccination is inde- 
defensible. It would be futile for us to discuss the subject, | 
or to attempt to,show the fallacy of much of the evidence 
adduced against vaccination. We may, however, point ` 
out that, to be consistent, the anti-vaccinationists must 
oppose the tyeatment of diphtheria by anti-toxic serumt ; 
but this they ‘are doubtless Rady todo. © « 


Dr. William Shellie and his Contemporaries. By John 
Glaister, M.D. Pp. 360. (Glasgow: James Maclehose 
‘and Sons, 1894.) 

DR, GLAISPER’S book throws some new light upon the 

history of obst€trics in Great Britain and France, during 

the eighteenth century, in addition to tracing the career 
of one of the founders of scientific midwifery. 
Smellie’s work, however, was so purely medical in 

character, that a review of it would be of little interest t 

most of,the readers of NATURE. ; . 





LETTERS TO THE EDITOR? 


a e 
The Editor’ does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 


No notice is taken of anonymous comniynications. | é 


of' the Economic Productg of 
India, 


THe notice of this important undertaking in a recent numbe® 
of NATURE (November 1, p. 4), seems to me somewhat un- 
sympathetic, and scarcely to do justice to its undoubted merits. 
At any rate, the Government of India, at'whose instance the 
Dictionary was-prepared, might draw the conclusion froh the 
‘review that the Work was more open to criticism than I believe, 
‘to be really the case. A British Government is never too reagy 
to‘ undertake an enterpri& èf this kind, and anything of the 
‘nature of a disappointment, when it has made the experiment, 
‘is little likely to induce it to make another, 

- As I warmly encdtiraged the inception, and have taken a keen 
interest in the progress of the Dictionasy, I feel bound @ ex- 
‘press my opinion that it is one, of the most important aids-which 
has yet been given to the matenial advancement of India. . 

As the reviewer corre&tly remarks, ‘the large proportion of 
‘the products ” of that country ‘‘ are of vegetable origin.” ' It is, 
however, astonishing how little they are known in Europe. 
T can speak with some confidence on this subject, because, in 
1880, the India Office transferred to Mew the entire economico- 
hotanical collections forming® part Jof the India Museum at 
South Kensington. Their incorporation with the existing con- 
“tents of the Kew Museum, was carged out undas my supervision. 
Iwas struck, as every one has been who has had to do with the 
‘subject, with the profusion of produces for which some useful 
purpose ought to be found in the arts. As Kew undertook the 
duty of acting as referee wh regard to these matters, 
‘it became necessary to accumulate information with re- 
gard to them, I therefore formed in my offjce ‘a sort 
of rough dictionary, in which I posted*up every paper, 
document, and serap of information which el ‘could collect 
‘about Indian vegetable products, This enabled me to deal 
rapidly with a great numbewof commercial inquiries, But for 
this purpose, Dr. Watt’s Dictiogary is an infinitely superior 
instrument. It isin constant use in my offica, and I am ata 
‘loss to conceive how the day’s work could now be got through 
withoutit. As I am continually testing its contents, I can only 
-express my surprise at the degtee of accuracy which Dr. Watt 
has attained. Iam quite sgtisfied that the catalogue of not 
very important blemishe&+which the reviewer has managed to 
‘detect, must have cost him no small labour. The criticisms, 
with one exception, I do not propose to discuss. I cannot help, 
‘however, regretting that the reviewer@oth begins and ends his 
article with something -likg a sneer—in the one case at the size 
-of the book, in the other at the paper on which it is printed. 

* Such an encyclopzedia of economic products as the Dictionary 
affords, has long be€n needed. *Indirectly I regard i@as‘one of 
the outcomes of the: Famine Commission, the second part of 
‘whose Report was presented to Parliament in 1880. In this 
Report (p. 175) the*Commission Point out that ‘‘at the root of 
much of the poverty of the people of India . .e. lies tl unfor- 
tunate circumstance that agricuRure forms almost the sole 
occupation ofthe mass of the populati®n.” ` “ Facilities for 
obtaining profitable markets for all sorts of produce” is a necese 

Sary means of remedying this state of things. eBut it is obvious 
- that the markets will not come into existence till the products 
are brought into demand by better knowledge. 
The bulk of the book and the length of the argicles was, I 
imagine, the resu® of a delibgrat® plan on the part of the De- 
partment of Revenue and Agriculture undergwhose authority 
the Dictionary was issued. One object ingiew was to afford to 
Indian officials, who cannot be expected to take a miscellaneous 
library about with them, a standard book of reference. Thè 
want of something. of the kindled Mr. Edwin T. Atkinson, of 
the Bengal Civil Service, to commence a sott of indastrial 
‘survey of the north-western provinces. The work is only a 
fragment, as Dr. Watt’s Dictionary has since covered the ground. 
The preface to the first part (Allahabad, 1876) puts the needs of 
Indian officials so clearly, that it will be useful to quote 
from it : : 
“There is no subject perhaps regarding which so much 
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has been written and spoken as ‘the development of the 
resources® of the country.” The phrase is a pretentious 
one, and has a rounded, rolling sound worthy of many 
‘of the ideas launched in its name, but really expresses what 
must form one®of the first duties ‘of every civilised Government. 
As early as June 1804 a Mr.-Gott was deputed to examine the 
forests of Rohilkhand and Gorakhpur, with the view of ascer- 
taining what local’ products could be advantageously brought to 
the notice of the European world. . . . He-was followed’ by 
Laidlay and others, who examined into many of the questions 
which even now are made the subjects of inquiry. Their re- 
ports lie unused and unknown amid the twelve hundred volumes 
of records composing a portion of the immense library of our 
Hoard of Revenue, and surely it would be a saving 
ef money and labour if these reports were given to 
the official and non-official public. .My own inquiries have 
shown me: that it is the tendency of all these questions to 
crop up in cycles, with the same result, the same perfunctory 
procedure ; and were official memory long enough to recollect 
‘what has already been done, and know where to find it, one 
half of the erratic circulars which now puzzle and worry the 
district officers, might be answered by a reference to the cor- 
respondence on the same subject. . : . A review of the efforts 
made in the past to attain a knowledge of the resources of the 
country is not unmixed with regret. They have all gone by 
without leaving any trace behind them, and without advancing 
our knowledge one single step, because they wanted organisa. 
tion,’ 

In criticising Dr. Watt’s Dictionary, a statement like this 
‘should be borne in mind, Dr. Watt has, in fact, and it is one 
of the great obligations we owe to him, gutted and boiled down 
the colossal and inaccessible official literature of India, For the 
first time, an Indian official has at hand all that is practically 
to be said about any local product with which he has to deal. 

These points were, I think, not clearly brought out in the 
review in NATURE, and I think it is only due to the Govern- 
ment of India that they should be stated. 

There is one detailed criticism on which I absolutely take 
issue with the reviewer. He devotes some space to the ex- 
pression of the opinion that with regard to ‘‘drugs and thera- 
peutics, the details are out of place in a description of economic 
products.” Ie particularly objects to the inclusion of plants, 
“solely because of some medicinal, or supposed medicinal, 
use, frequently by ignorant people.” To me the subject seems, 
on the contrary, of the deepest importance, It is the empirical 
knowledge acquired by “‘ignorant people” which is at the 
base of almost all our knowledge of drugs. And the extension 
of modern therapeutics must in the main depend on following 
up the beginnings in new directions which ignorant people have 
made. In this respect the Dictionary is a mine of information 
available for the guidance of future research. In India itself a 
trustworthy account of the properties of the plants used by the 
natives for therapeutic or even criminal purposes, must, it seems 
to me, be of every-day utility. 

W. T. THISELTON-Dygr. 
. Royal Gardens, Kew, December 8. 





IN your recent review of the above work, attention is drawn 
to the startling statement that ‘‘ Diamond dust is known to be a 
powerful mechanical poison.” This statement, occurring as it does 
in an official work, issued by the Government of India, aroused 
my amazement’ when I first had occasion to consult the Dic- 
tionary. It occiirred to me then, and I still think, that the author 
would have done better to have quoted the words of Colonel 
Wilks on the subject (‘* South of India,” vol, ii. p. 197), namely, 
‘* Whatever doubts may be entertained of the fact, there is none 
regarding the belief [by the Mahommedans of Southern India 
in the power .of diamonds as a, poison], and the supposed 
powder of diamonds is kept asa last resource like the sword of 
the Roman, but I never met with any person, who from his 
own knowledge could describe its visible effects, &c.” 

Better still perhaps, instead of giving what, as you have pointed 

ut, isan erroneous account of the celebrated Gaikwar’s case, 

r. Watt might have quoted the emphatic words of the Com- 
missioners who tried the Gaikwar, that ‘* Diamond dust accord- 
ing to the best authorities has no injurious effect on the human 
body ” (‘f Commission Report,” p 223). 

With some inconsistency—although Dr. Watt quotes an 
account of the reputed medicinal qualities of prepared diamond 
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—he does not follow up the first statement by incluging 
it in his list of reputed poisons. (vol. vi. p. 309.) 
It may be added that Dr. Watt’s selection of authorities, 
generally, appears to be somewhat capricious. He does not 
appear to be acquainted with Garcia de Orta’s famous work on 
Indian drugs, for he gives Linschoten and others credit for 
observations not originally made by them, but .by Garcia, e.g. 
art. Manna. 

Again, when writing of ambergris, surely he might have found 
some more direct source of information regarding a product 
derived from whales, than a work, excellent though it be, 
which deals properly with the products of the Punjab. 

I write as one not wishing to find fault, especially as I recog- 
nise the good services done by Dr. Watt, but because I believe 
such a work so brought out, should be a faithful summary df 
recorded facts, which, if hitherto only known to comparatively» 
few, should be so stated as not to mislead the many who may 
have occasion to refer to the Dictionary. V. BALL. 

Science and Art Museum, Dublin, November 19, ‘ote 


Drift-Bottles in the Irish Sea, 


In NATURE for Nov, 8 (p. 35) mention is made of the travels 
of some drift-bottles in the south seas. It may be of interest 
to put on record the results so far obtained of the distribution 
of bottles set free by the Liverpool Marine Biglogy Committee 
in order to get further information in regard: to those currents 
in the Irish Sea which would affect small floating bodies. The 
objects we have had in view are: (1) A purely scientific matter, 
the source and distribution of the plankton ; and (2) the probably 
utilitarian’ object of determining the movements of the food 
of fishes, and so one of the causes of their migrations, and also 
the drift of the floating ova and embryos of food fishes. © The 
tidal currents of the area in question are to a considerable ex- 
tent known, and marked on the charts and given in books on 
“ Sailing Directions”; but to these currents have to be added 
the modifying influence of prevalent winds, and what we want 
to get at is the resulting average effect. We want to know in 
what direction an object set floating at any spot will probably 
be carried at various times of the year in ordinary weather. The 
surface organisms are such feeble swimmers, if locomotory at 
all, that any results obtained from small floating bottles may 
reasonably enough be regarded as holding good for the plankton. 

The form of bottle we have chosen is cheap, buoyant, strong, 
and wellcorked. It measures 7'5 cm, in length over all, and 
1'8 cm. in diameter. Inside it is placed a printed paper re- 
questing the finder to fill in date and locality, in spaces left for 
the purpose, and post it back to myself. The papers are 
numbered, and are folded in the bottle in such a way that the 
distinguishing numbers can be read through the glass, so as to 
ensure that the bottles are set free in consecutive order. After 
the bottle has been corked up, the end isimmersed a couple of 
times in melted paraffin, so as to close up the pores in the cork. 
None of the papers that have been returned show signs of 
water having got into the bottles. 

As to the distribution, I sent off the first few dozen myself 
from steamers crossing between Liverpool and the Isle of Man, 
dropping a bottle over every fifteen or twenty minutes between 
the Bar and Douglas, and also from a steam-trawler while 
dredging between Port Erin and Ireland, Mr. A. Holt has 
had a number of bottles distributed for me from his outward- 
bound steamers on their course between Liverpool and St. 
George’s Channel, and from the Mull of Galloway round to 
the Mersey, The Lancashire Sea-Fisheries steamer has set free 
another series along various lines up and down the Lancashire 
coast, and finally some have been set free at equal intervals of 
time during the rise and fall of the tide from the Morecambe 
Bay Light vessel in the northern part of the district, and from 
the Liverpool North-west Light vessel in thé southern part. 
The distribution has now been going on since the beginning of 
October, and a very fair proportion (about one out of every 
three) of the papers have already been returned to me duly 
filled in and signed. They have come from various parts of the 
coast of the Irish Sea—Scotland, England, Wales, Isle of Man, 
and Ireland. Some of the bottles have gone quite a short 
distance, having evidently been taken straight ashore by the 
rising tide. Others have been carried an unexpected length— 
eg. one (No. 35) set free near the Crosby Light vessel off 
Liverpool at 12.30 p.m. on October 1, was picked up at Salt- 
coats in Ayrshire on November 7, having travelled a distance 
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of at least 180 miles (probably far more) in 37 days or less ; an- 
other (H 209, set free near the Skerries, Anglesey, on October 
6, was picked up at Ardrossan, Ayrshire, on November 7, 
having gone at least 150 miles in 31 days. 

It would be premature as yet, until many more dozens or 
hundreds have bech distributed and retyrned, to draw any very’ 
definite conclusions. It is only by the evidence of large 


| numbers that the vitiating effect of exceptional circumstances, 


such as an unusual gale, can be eliminated. However, I may 
stat®, as provisional results so far, that nearly fifty per cent. of 
the bottles found have been carried across to Ireland, and they 

re chiefly ones that had’been set free in the southern part of the 
district (between Liverpool and Holyhead) and off the Isle of 
Man. The bottles set free along the Lancashire coast and in 
Moregambe Bay sm chiefly to have been carried to the south 
and west—toabout Point of Ayre, inNorth Wales, and Douglas, 
an Isle of Man. It is apparently only a few®that have been 
ca@rried out of the district through the North Channel, The 
most interesting point, so far, is that $o many of the bottles have 
been stranded on the Irish coast, although they were sent off 
for the most part much neager to the English and Welsh coasts, 
showing no doubt the influence of the spell of easterly winds: 
in October. .° W.eA, HERDMAN, 

University College, Liverpool, November 29. 

Se 4 ae 
e 
The Explosion of Gases in Glass Vessels. 


WHEN Prof. Ipthar Meyer was visiting Manchester a few 
years ago (on the occasionof the meeting of the British Associa- 
tion), he surprised me by saying that it was his custom in lecture 
to explode mixtures of ethylene and other hydrocarbons with 
oxygen in glass cylinders, some 10 to 12 inches long by 14 to 
2 inches in diam®ter (if I re®ember rightly), and that he had 
never had an accident. I suppose I did not suffciently conceal 
my surprise, for he immediately demanded that we should go. 
to the laboratory and repeat the experiment. Not having a 
mixture of ethylene and oxyg@n ready, I could not accept the 
challenge on the. spot. The issue was therefore changed. 
Prof. Lothar Meyewsaid that he would fire a mixture of hydro- 
gen and oxygen in a thin glass test-fbe without breaking it. T 
confess I was sceptical, until I saw him do if time afier time 
without injury. He argued that if the tHin test-tube would 
withstand the explosion of hydrog&n and oxygen, a thick glass 
cylinder would withstand the nfore violent explosion of a hydro- 
carbon. Nevertheless I ventured to warn him against trying 
the experiment with either acetylene or with cyanogen, the two 
gases I had found to explode more violently than any others, 
especially with a small quantity of oxygen, Prof. Meyers 
recent accident with acetylene an®oxglen has led him to warn 
chemists against the danger of that mixture. I would wish to add 
to that warning that the danger is equally great, if not greater, 
with a mixture of cyanogen and oxygen. ; 

Prof. Lothar Meyer aks how we can account for the violence 
of the explosion of acetylene, when tlre velocity of its explosion 
is so little greater than the velocity of explosion of marsh gas. 
and of etylene, whife it is far gess than that of hydrogen? It 
is important to bear in mind that the explosion-wave is not set 
up at once ; when a gaseous mixture is ignited at the open end 
of a tube the flame starts copparatively slewly. The violence 
of an explosion in a short tube depends mainly on whether the 
explosion-wave is set up gr not. I think the immunity 
so long enjoyed by, Prof. Meyer’s cylinders dgpends on the 
fact that the wave was not set up. I have found that pieces. 
Of strong combustion tubing, which will stand an hydraulic 
pressure of twettty-five atmospheres, are broken by the ex- 
plosion-wave of hydrogen and oxygen. It requires exception. 
ally strong glass tubes, capable of bearing at least 120 atmo- 
spheres, to Withstand the shock of the exglosion-wave With 
cyanogen or acetylene. With both these gases it is the incom- 
plete combustion which occurs with the greatest rapidity and 
violence. According to the hypothesis J have published, yiz. 
that the explosion-wave travels with the velocity of sound in 
the burning gases, the pressures existing in the explosion-wave 
of cyanogen ang acetylene with their own volume of oxygen _ 
are 117 and 105 atmospheres respectively, Quite apart from 
this hypothesis, the pressures may be calculated from Riemann’s. 
equation for the propagation of a wave of constant type, since 
we know -the density of the unburnt gases and the rate of pro- 
pagation of the wave. According to Riemann’s equation the 


pressure in the cyanogen explosion is 140 atmospheres, and in, 
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the acetylene explosion 114. Some experiments I have recently | avaglable aftey the other speakers’ had concluded, he several 


made in conjunction. with Mr, J. C. Cain confirn® these calcu- 
lated pressures. When the explosion-wave was propagated 
through a mixture of equal volumes of cyanogen and oxygen it 
broke soda-lime tubing of 18 m.m. external diameter and 2'5 
m.m. thickness, Piecgs of this tubing “broke at a mean 
hydraulic pressure of 70 atmospheres. Green glass tubing of 


2'8 mm. thickness withstood the explosion; it brokeeat a. 


pressure of 140 atmospheres, More exact results were obtained 
when the gases were diluted with an equal volume of nitrd&en : 
—C,N, + O, + 2N; = 2CO + 3Np. jl 

Pieces of the tube which were broken by the explòsion wefe 
broken hydraulically at 63 atmospheres; pieces of the tube 
which withstood the explosion were broken hydraulically at 84 
atmospheres. ` 




















e 
fyessures in the Explosion Wave. e 
e 
@aRulated pressures, | 
G : és Observed 
SPR RIN SS Riemann, Dixon. | pressures, 
> | 
abo, a 
CaN, + O, © 140 At. & ey At. 7O~ 140 
` . © 
CN, + O + 2N, 73°5 At.® 57 At. | 63-84 











. When oxygen is added to these mixtures the rate of explosion 

is diminished and the pressurg falls, * For instance, according 

to Riemann’s equation, the pressures produced in the explosion 

of acetylene with increasing quantities of oxygen are as 
oe 





follow :— i ; e 
cena tmnt TC 
Gaseous mixture. oe Calculated pressure, 
ne | a a er ® 
CoH, + 0% 114 At. 
a e e 
a a 
. A R e 
C,H, + O; r 98 At. 
’ ; . X 
$ 
CoH, + Os 78 At. 








In the same way the pressuses produced’ in the explosion of 
ethylene with differeng qugntities of oxygen may be calcu- 
lated :—~ * ` 

















Gaseous mixture, Calculated pressure. 
: sw Salata 
CoH, + Og 98 At. 
e . 
a z ° 
C,H, + O; ar At. 
s — à 
CoH, + Os pi 2an ° 
s pou 2 : 





The lowest of these pressures is probably sufficient to break 
the cylinders used by Prof. Lothar Meyer. eAs Prof, Thorpe 
says in NATURE, the danger of acetylene lies in the rapidity 
with which the explosion-wave is initiated, even when the air 
alone is used as ‘‘ tamping.” Safety lies not in thickening the 


glass, but im shoftening the gbes. H. B. Dixon. 
Owens College, December x. ` e 
ae e 
+ 
The Kinetic Theory of Gases, 7 


I HAVE to thank Mr. Culverwell for his reply*to my letter 
on the discussion at*Oxford. To quote hi$ own words (in 
answering Mr. Burbury, p. 105), Mr. Culverwell’s letter was 
‘f exactly the kind. of letter that I hoped to elicit,” as I had 
not been able to recall the exact, purport of Prof. Fitagerald’s 
“onslaught.” Although Prof. Boltzmann made no attempt to 
answer Prof. Fitzgerald’s objections in the short space of time 
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times. mentioned the question to me after the debate as one 
which had not been hitherto satisfactorily cleared up. In pre- 
paring my Report, the question of the spectra of gases came 
prominently kefore me, but I purposely refrained from express- 
ing my own opinions on asubject about which so little had been 
written in-a report which was intended to be chiefly a record ot 
work actually done. My frequent allusions to the question of 
‘the wnigzeness of the Boltzmann-Maxwell Law were intended, 
however, to pave the way, if possible, for an explanation of the 
discrepancies alluded to by Prof. Fitzgerald, and I should like 
now to attempt to answer some of his objections. 

According to’Mr. Culverwell, Prof. Fitzgerald asked why the 
ether, the solar system, and the whole universe were not sub- 


ect to the Boltzmann-Maxwell Law? Let us take the solar. 


system first: 

The law is obviously inapplicable to a single system (as I 
pointed out in my Report, and hope to prove still more con- 
clusively shortly). In order to apply it, Prof. Fitzgerald 
wotld ‘havéto’take an infinitely large number of solar 
systems, each’ Consisting of similarly constituted planets differ- 
ing, however;’in their motions, What the law states is 
that, ifthe coordinates and momenta of the different systems 
were at any instant distributed according to the Boltzmann- 
Maxwell distribution (z.¢. with frequencies proportional to ¢ ~“®), 
they would beso distributed at any subsequent instant. In the 
absence of mutifal action between the various solar systems, this 
would ot be the only permanent distribution, nor would there 
be any tendency to assume such a distribution. If, however, 
the different solar systems were to collide with or encounter one 
another af random in such a way that transference of energy 
was liable to take place between any of the coordinates of ary 
one system and any of the coordinates of any other system, the 
Boltzmann-Maxwell distribution would probably be unique,and 
there would be a tendency to assume such a distribution as 
the ultimate result of a great number of encounters taking place. 
Will not Prof. Fitzgerald agree to this? 

With regard to the ether, I notice that Mr. Culverwell 
emphasises Prof. Fitzgerald’s contention that the investigations 
ought to take ‘‘ ethereal” as well as ‘‘ molecular” coordinates 
and momenta into account. But here I agree with Prof. Boltz- 
‘mann that the onus proband? lies with physicists. If they will 
give us a clear and definite statement as to what are the co- 
ordinates and momenta of the ether, and how transference of 
energy takes place between these and the molecules, and if they 
will show thatthe Boltzmann-Maxwell Law is violated under 
conditions under which we have proved it to be unique, a ‘‘ true 
bill will have been found.” 


At present all we assert is that if the ‘‘ ethereal coordinates . 


and momenta ” satisfy a determinantal relation similar to that 
proved on p. 22 of Dr. Watson’s new edition, the Boltzmann- 
` Maxwell distribution, if ¢¢ ever once existed, will be permanent 
in the absence of disturbing influences.. But the test case in 
which molecules are regarded as smooth solids symmetrical about 
an axis (see my Report, § 45, case iii.) affords an instance in 
which partition of energy does not take place between aZ the 
coordinates of a system, the angular velocity of each molecule 
about its axis of symmetry being constant and unaffected by 
collisions, and therefore independent of the Boltzmann- 
Maxwell Law. And why should not a similar explanation 
be applicable to the ether? At any rate, this hypothesis is sup- 
ported by the views advanced by Prof. Oliver Lodge at the Not- 
tingham meeting of the British Association (“ Nottingham 
Report,” p. 688). ` ©  . G, H. Bryan, 
Cambridge; November 30. 


IT appears to me that the difficulty raised by recent critics 
against Maxwell’s law of partition of energy in the theory of 
gases, and Bolfgmann’s minimum theorem relating thereto, by 
consideration of the effect of a complete reversal of the motions, 
is capable of direct explanation ; and that whatever weak points 
the theory may have, they are not in that direction. Indeed, if 
that were not so, the criticism would apply equally against the 
*Second Law of Thermodynamics. 

The theorem in question is that there exists a positive function 
-belonging to a group of molecules, which as they settle them- 
selves into a. steady state maintains—on the average derived 
-from a great number of configurations—a steady downward 
trend ; that the Maxwell-Boltzmann steady state is that one for 
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which this function has finally attained its mingnum, and ig thus 
the unique steady state ; it still being borne in mindsthat this is 
only a proposition of averages derived from a great variety of in- 
stances in which nothing is conserved in encounters except the 
energy, and that exceptio nal cases may exist, comparatively very 
few in number, in which the trend is, at any rate temporarily, 
the other way. i 

Such an exceptional case is in fact the very striking one, 
pointed out by Maxwell and Helmholtz, in which the motions 
of the system are all at some stage precisely reversed, so that it 
retraces its previous history backwards, and the trend of the 


reversed system is therefore in the opposite direction to the one, 


which would lead towards the steady state. Now it has been 
assumed, at first sight plausibly, that there are just as many 
cases of this reversed motion as there are of the direct motion ; 
and if that were so, it would undoubtedly go hard with the distri- 
bution theorem. But a fallacy underlies such an assumption, as 
indeed the other accepted proofs of simple cases of the distribu- 
tion theorem would lead us to expect. Consider an arbitrary digtri- 
bution of velocity and configuration of thé system to begin®with ; 
and let it settle down for a time towards the final state, whatever 
` that may be. Suppose at the end of that time that its velocities 
are all reversed ; the system will retrace its course up to the 
. initial state, but when it has got there, it will presumably go on 
- settling down towards the final state by another route, because 
there is no longer any reason for exceptional behaviour. Thus 
there will be only a temporary aberration in ‘the course of the 
reversed system ; and further, if the original progress towards a 
steady state was at allrapid, this aberration will be sensible only 
for a brief time, the remainder of the history of the reversed 
„motion corresponding nearly to the steady state. It is true that 
if the whole universe were thus reversed, the aberration would 
be permanent; but then the whole universe is a permanently 
dissipative system, and there is no question of a steady state 
being attained by it in measurable time. Fora finite system, 
like a mass of gas imagined as bounded by a rigid envelope, 
the case would be different. 

Thus even if these reversed states amounted to half the 
possible states, there would still be a preponderating, though 
not immense, probability in favour of a final settling down. But 
are these reversed states half the total number? The character- 
istic of such a state is that’ it is derived from an entirely for- 
tuitous initial distribution by a process of change which is in 
the direction of the final steady state, whatever that may be, 
and much in that direction if the time concerned be consider- 
able. It seems then that the number of configurations which 
can retrace their history for a sensible time is very much more 
limited than the total number of possible configurations, and 
that they are simply the exceptions which do not disprove the 
rule, For a theorem of average, derived from a very great 
number} of instances, is of course not invalidated by picking 
out a comparatively small number of instances which depart 
widely from the average. J. Larmor. 

Cambridge, December 4. 


® Peculiarities of Psychical Research. 


Mr. H. G, WELLS disposes very aptly of most of the claims 
set up by Mr. Podmore and his colleagues to be real scientific 
investigators. But, I think, he rather disguises the significance 
of the card-drawing experiments to which he refers. The 
experiments of M. Richet and those of the S.P.R. belong to 
two very different categories. In the former case, 789 correct 
guesses were made in 2927 trials, or a deviation from the most 
probable result of 57 or 58; this is “about 2°4 times the 
standard deviation, or the odds against a deviation zz excess of 
this amount are only about I00 to I, or odds of only about 50 
to 1 of a deviation of this. magnitude either way. 

On the other hand, in the S.P.R. trials we have a deviation 
from the most probable of 347, about six times the standard devia- 
tion. That is to say, the odds against such a result are in round 
numbers about 2,000,000,000 to 3! Now, this is of a totally 
_ different order to that given by M. Richet’s numbers. I have ob- 
tained odds as great as 100 to 1 against the results of very care- 
fully conducted lottery experiments. There is in reality nothifg 
significant about such odds. But the odds against the S.P.R. 
experiments are almost equal to the odds against the Monte 
Carlo roulette returns! The experiments are significant, very 

. significant—not to my mind, however, of telepathy, but of the 
. want of scientific acumen in the psychical researchers. The 
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interesting point as to whether an abnormal distribution. was 
also in the®cards turned up as well as in the percipient, does not 
appear to have been recorded, Mr. Webs has, however, passed 
over the difference between the two cases, and given, I fear, 
the psychical researchers the chance of a little self-glorification 
on their due appreciation of the significant. 


University College, December 8, KARL PEARSON. 
e . . 





bd _ Chronometer Trials, ' 
le THE Mersey Docks and Harbour Board have, by an Order 
dated November 29, 1894, modified thé regulations under which 
they are prepared to issue certificates to those who deposit 
chronometers andgother scientific apparatus at their Observatory 
for &st and examination. Under the new regulations, instru- 
ment-makers can re-submit their apparatus within a twelvemonth 
gf first deposit, without any additional fee. In the case of 
chronometer-makers this concessiom will probably be welcomed 
for the flowing reasons. Hitherto, the certificates granted 
have simply been regarded as a protection to the public, and 
the makers have had to aply their own t&ts to ensure accurate 
perfermance before submitting them to independent examina- 
tion. But it will now be possible for makers to spare, in some 
degree, their own riggfous corgrol, since the certificate granted 
will show the direction in,~vhich Correction must be made, 
and a second certificate will be granted without fee to 
the improved instrument. If no alteration be needed, the 
time required fer the additional trial is of course saved. 
Another modification, which will be appreciated by those who 
seek certificates for watches, is tĦat affecting the condition under 
which these certificates fre granted. The alteration will be 
best shown by an example. a Suppose a watch to have a normal 
rate in the first position of trial of nine seconds a day, and 
under the various tests to which it is submitted*the rate increase 
more than a second daily. Suc watch or chronometer, under 
the æd regulations, would be rgfused an “A” certificate because 
the daily rate increased to more than ten seconds from mean 
time. But the watch might evidently be superior to one 
with a normal rat@ of two secondy and which varied some five 
or six seconds ig the various stages of its triad, The alteration 
in the regulations sanctioned by the Board will now permit the 
variations to be reckoned from the normal rate, and not from 
mean times. . WiiuiamM E., PLUMMER. 
Liverpool Observatory, December 10. 





Indo-Malayan Spiders, 


In your issue of Novem@er ent Mr. R. I. Pocock, 
reviewing Mr. and Mrs. Workman’s book on ‘ Malaysian 
Spiders,” states: ‘‘But the pine-apple is a native of South 
America, and has ony of /ate years been introduced into 
Singapore ; &c.” Now, twenty years ago it was as common at 
Singapore as any other fruit, mor® so than many indigenous 
ones. How long before it may have been introduced I am 
unable tẹ say, but fhat also ould surely be stated ‘‘ Before 
such a conclusign, however, can be looked upon as an estab- 
lished fact.” I quite grant teat in all probability the plant and 
spider were introduced simyftaneously. © 

New, Club, Grafton Street, W. B. A. MUIRHEAD. 


ei: 
Déath-feigning in Snakes. ° 


In NATURE of November 29, p. 107, L. C. Jones asks 
whether death-feigning is, among snakes, confined to Meterodon 
platyrrhinus. 

A writer in the American Naturalist, November p% 
pp. 966-8): tells almost Wecisely the æme story of the 
g Moccasin ” sppke (Axncisirodo#) and of ‘a black or blowing 
viper, 

Fie also finds ‘“letisimulation” 
arthropods, worms, and protozoa. 

December 1. 

e 


The alleged Absoluteness of Motions of Rotation, 


PROF, GREENHILL’S remarks on my letter on this subject 
(NATURE, November 29), admitting that he is unconverted, and 
throwing out a suggestion that further arguments or explana- 
tions are desirable, appear to open a wider question than can 


in the toad, and in cestain 


GERARD W. BUTLER. 
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be effectively dealt with in the limits of an ordinagy letter. 1 

propose therefore to deal with the subject in a special article to: 

be written shortly, * > A. E. H. Love. 
St. John’s College, Cambridge, December 3. 





a 
Gravitation. 


May I ask Dr. Joly whether Newton himself did not point. 
out that a graduated tension excited by matter in a continwous 
inextensible medium, of an intensity proportional to the mass 
and the inverse distance, would account for gravitation ; an® 
whether he did not refrain from further elaborating this idea 
because there seemed at that time no adequate way of explain- 
ing the existence of such a tension ? OIER J. Longe. 





e 
“ Outlines of Quaternions,” . 


May I make a short explahdtion on one or two points on which 
my reviewer (NATURE, November 22) does not appear to have 
understood ‘me ? 5 

(1) I mentioned Prof. Hardy and Dr. Odstrtil’s names in one 
or two places, beaause I quoted their lafgwage verbally. Ifound 
it was better than any language I could devise. 

(2) The extraordinary oversif$t on p° gô would never have 
‘seen the light had I had either geod health, or the assistance of 
a friend, in correcting the proofs of a MS. which was written 
at odds and ends of time, at places as widely separated as 
Norway, Gibraltar, and India. $ 

(3) My reviewer says eq. $ of p. 4o--¢ = N — 1—“ plays 
sad havoc with one’s very definitione.” Having defined 7 as a 
right versor on p. 37, and explained on p. 39 that 22 means 72, 
I deduced in the usual manner thé®eq. — 7? =®~- 1, or— 
Mets —-1e V-IN-T, 

Hence I concluded that 7% VZ T1; and I fail to see how I 
have played havoc with my definitions in doing so. d@Iad I 
begun by explaining that Hamilton built up hissystem by treating 

— 1 as a right versor perpendicular to the line it gperates on, 
I might have been open to @iticism; but I‘did not do so. I 
took another cofirse, which may not have been the best one ; 
but that is a differertt thing from violating one’s own definitions, 
e H. W. L. HIME. 


e 
24 Haymarket, S.W., November 26. 





{A pointed reference to a scientific writer usually implies 
one of three things—that the writer is'an authority on the 
particular subject unde» digyussion, or has made a noted dis- 
covery in connection, wit! it, or has been guilty of a serious 
blunder. Dr. Odstreil’s corollary hardly comes under the second 

_category, and Prof. Hardy’s statement differs in no essential 
word from Hamilton’s own language inethe ‘* Lectures ” (p. 83). 

Equation 8(p. 40, in “The Outlines of Quaternions ”) asserts 
the equality of z, 7, 4, — 2, — j, — % andas these symbols are 
by definition all different, theeaid equation is inconsistent with 
the definitions. To’speak of N — I as an imdetermfħate right 
versor, that is, an operator which rotates any@vector through a 
right angle about gn indeterminate axis—a most difficult 
operation for the mind even to im&gine—may be permitted as a 
figure of speech; but to equate this backbomeless thtng to a 
real unit vector or right versor wjfh all its powers of action, is 
making a seffous demand upon the ecre@ulity of the student. 
After defining i, j, k as symbols involving both axis and angles 
what right or reason has Colonel Hime thus arbitrarily to 
annihilate the axis? Is it not playing havoc with the very props 
of the calculus ?—THE REVIEWER. ] 

. S z e kd 


THE WARBLE FLY$ 


It is only within comparatively recent years that much 

- attention has been paid to the insect pests of the 
farm and garden. It is true*that when these assume un- 
usually devastating proportions, especially when they 
make their appearance suddenly, as in the case of locust- 
swarms, the attention of whole nations is called to them 

1 “Observations on Warble Fly or Ox Bot Fly (Hypoderma bovis, De 


Geer).” By Eleanor A. Ormerod, F.R.Met.Soc., &e. (London: Si i 
Marshall, Hamilton, Kent, and Co., Ltd., 1894.) (London: Simpkin, 
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for she moment ; but the loss caused by less obtrusive 
creaturegmay proceed unchecked and almost unsuspected 
for years, without attracting the notice even of those who 
suffer from it most. But’ there are now many entomolo- 
gists, among whom Miss Ormerod deserves special notice . 
in England, and Prof.‘ Riley in America, who have beer 
working zealously for years to diminish the loss and 
injury caused by injurious insects; and the pamphlet. 
before us, with its clear descriptions and statistics, and 
excellent illustrations, conveys a mass of information, in 
a very: handy form, which certainly deserves the most 
serious attention of all who are interested in the cattle: 
and leather. trades, whether as graziers, butchers, or 
tanners. f 
” The total loss caused by the warble fly in the United 
Kingdom alone is estimated at something like £8,000,000- 
per annum; an enormous amount, but which the facts. 
gitem in Miss'Ormerdd’s pamphlet fully appear to- 
bear out. When hides are sometimes so deteri- 
orated that the’ loss on each may be as much as. 
from .twenty-five to thirty shillings, to say nothing 
of hides rendered utterly worthless; cattle killed, 
or the best parts. of ‘the carcase destroyed, and 
diminished yield of milk, the importance of the matter 
becomes very apparent. And beyond this, there remains. 
a very serious question which Miss Ormerod has not 
touched upon at all: how far the milk of badly-infested 
cows, or the apparently sound portions of a carcase, even 
when all the obviously diseased part has been con-: 
scientiously removed, may be liable to cause disease 
in man—disease, possibly, of a nature the origin of which 
is at-present absolutely unknown and’ unsuspected by 
medical men. And yet we remember once to have met 
with the statement that the best hides generally contained 
warbles. This, however, if true, in any. sense, could: 
only mean that the fly attacks the strongest and healthiest 
animals in preference to weaker ones, thereby of course: 
increasing the mischief produced by its attacks. 
Although the insect is so abundant that as many as 
500 maggots have been found in a single hide, yet the- 
fly is rarely seen. When the cattle are attacked by it, they 
gallop wildly about, with their tails in the air, and seek 
the shelter of trees or sheds, or rush into the water ; and 
in any of these situations, the fly does not appear to 
follow them. Cattlé will act in the same manner when 
attacked by true gad-flies, one of the largest British 
species of which, Tabanus bovinus, is likewise noticed 
and figured by: Miss Ormerod in her pamphlet. The 
gad-flies, however, simply pierce the skin of the cattle,. 
and suck their blood, but inflict no permanent injury ;. 
and their larvæ are subterranean, and not epizootic. 
According to the observations of Prof. Riley in 
America, the egg of the warble fly is deposited on, 
and not under, the skin. In the earliest stage of 
the maggot, which Miss Ormerod has herself ob- 
served, it is a small blood-red worm-like creature,. 
scarcely visible to the naked eye, embedded in a 
slight swelling, composed of blood-red tissue, through 
which a fine channel, no wider than a hair, passes up 
to the surface of:the skin -(Fig..1). In the very young 
stage, the maggot, which always rests with its head at the 
bottom of the sore, and the breathing apparatus, which is 
at the opposite extremity of the body, directed towards. 
the opening which communicates with the external air, 
is provided with two forks or diggers, probably used for 
piercing through the substance of thehide. In this stage, 
too, the maggots are capable of inflating themselves with 
fluid which they have apparently no means of discharg- 
éng, and become so hard, that they can scarcely be 
compressed with the fingers, thus forming living and 
growing plugs, which act the part of setons, and which 
cannot be pressed back out of the wound, more especially 
as they are furnished with short bands of prickles along 
a portion of the back. Having penetrated the hide, the 
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maggot rests in the sore, and presently assumes a more 
pear-shaped form. 

When about one-third grown, a great change takes place 
in the structure of the creature, which, while %& was forcing 
its passage, was “little more than a bag of fluid, with a 
large proportion of the space occupied by breathing-tubes.” 
At this stage, however, “the hard tips necessary, or at 
least serviceable for forcing a passage up the hide, are 
no longer needed, and they are exchanged for a broad form 
of spiracle, and the internal organs become suited to pro- 
vide material for the development of the fly, which will 
presently form in the dry husk of the maggot, which 
serves as the chrysalis-case.” 

‘The further ‘development of the maggot is so well’ 
known that we scarcely need trace its course until 
it reaches its final shape of a hairy two-winged 
fly, not very unlike a small humble-bee in gerseml 
appearance, nor need we go into the elaborate accounts 
of the enormous loss which is frequently caused by it 
toall persons interested in living or dead cattle. The fly 
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Fic. 1.—Hypoderma bovis. 


appears to be foundin most parts of the world, but is 

a much greater pest in some countries than in others ; 

and itis worthy of notice that, while goats appear to suffer 

from the warble as much or more than cattle, horses - 
seem never to be attacked by it. 

Miss Ormerod, however, gives several easy, harmless, 
and efficacious methods by which the mischief may be 
abated or removed ; and the fly appears to be sluggish, 
and not to stray far from where it lived as a maggot; for 
after a few years’ careful destruction of the maggots, the 
pest seems to disappear, without the farm being liable to 
fresh incursions from surrounding farms where similar 
precautions have not been taken to exterminate the 
maggots. Miss Ormerod has evidently done her best 
to show the farmers how they may best exterminate the 
pest ; and if they do not avail themselves of the in- 
formation which she has been at so much trouble to 
collect and to disseminate, it will not be her fault. The 
accompanying illustration is from her useful pamphlet. 

W. F. KIRBY. 





FERDINAND DE LESSEPS. 


TRE death of M. de Lesseps, on Friday last, removes 

from the world one of its more prominent men. 
To say that it was his indefatigable energy whiche 
brought to a successful termination the scheme to pierce 
the Isthmus of Suez, is but to repeat what is known to 
every schoolboy. With the affairs that during the last 
two years have obscured his fame to the political eye we 
have nothing to do. The work which earned for him the 


NO. 1311, VOL. 51] 





I, egg; 2, maggot; 3 and 4, chrysalis-case; 5 and 6, fly; 
3 and 5 natural size, after Bruey Clark ;'the other figures, after Brauer, and all magnified. 


title of “ Le Grand Frangais” is syfficient to command 
the admiration of every man of sciénce. The appre- 
ciative obituary notice in the Tes, running into 
néarly four colmns, deals largely with de Lesseps 
diplomatic career, but this does fot concern us. We 
are,indebted to thg notice, however, for some of the 
following particulars of interest to our readers. 
Berdinand de Lesseps was born at Versailles, Novem- 


| ber 19, 1805. His early public life was spent in the 


iplomatic service, for which he manifested the same 
predilections as his aricestors. But so far back as 1841, 
the project for cytting through the Isthmus of Suez had 
occwred to him. It was not until 1854, however, that 
he first revealed the scheme that will be,most lastingly 
"associated with his name. Two years later, Said Pasha, 
ihe Viceroy of Egypt, grantede him a formal letter of 
‘concessifn. In the same year de Lesseps published a 
clear and definite exposition of his views in his pamphlet 
“© Percement de l’Isthme de, Suez. “Exposé et docu- 
men®s officiels.” “Many eminent engingers questioned 
the practgcability of the scheme; neverthe- 
less a éApital gf two millions of francs was 
subscribed, and in 1859 the works were 
commenced. 

Difficulties and disputes of a most serious | 
character, cropped up from time to time, 
but they were overcome, with the result that 
a canal, h@ving sufficient water to admit of 
the passage H steamboats, was opened on 
August 15, 1865. The channel was widened 
and deepened by,special machinery, and in 
March, 1867, small ships were able to make 
use of the Canel. The waters of the Medi- 
terranean mingled with those of the Red 
Sean the Bitter Lakes on August 15, 1869, 
and the event wastommemp)rated by grand 
féles at Suez. ‘On November 20 following, 
the Canal was formally opened at Port Said 
amid a serieg of brilliant festivities. The 
Canalis about roo miles long, with a bottom 
width of upwards of 200 feet, and a depth of 
28 or 29 feet. 

Honours poured in upon 'M. de Lesseps after the suc- 
cessful opening of the Canale 1@ February, 1870, the 
Geographical Society of Paris awarded him the Em- 
press’s new prize of 10,000 francs. He gave it as a 
contribution to the qs" projected expedition to 
Equatorial Africa. e was appointed to the rank of, 
Grand Cross of the Legion of H8nour, and received the 
cordon of the Italian Ordgr of St. Maurice. The 
honorary freedom of the City of London was presented 
to him, and @ueen Victoria created him an honorary 
Knight Grand Commande? of the Order of the Star of 
India. In July, 1873, the Paris Academy of Sciences 
elected®M. de $.esseps a member, in the place of the late 
M. de Verneuil. In 187$ he published his “ Lettres 
gournal, et Documents pour servir à PHistotre du Canal 
de Suez.” For this work the French Academy awarded 
to him the Marcelin Guérin prize of 5000 francs. In 
June, 1881, he was elected President of the -French 
Geographigal Society, in the place of Admiral dq la 
Ronciére-le-Noury. The Sroad Riban of the Persian 
Order of the gion and the Sun was presented to him 
in 1883. f 

M. de Lesseps Promoted the project of the Coriath 
Canal, and made a journey in Algeria and Tunis to study 
the schemt of CommandanteRondaire for the creation of 
an inland sea ‘in Africa—a scheme of which he formed a 
favourable opinion. Gradually, however, he became 
wholly absorbed in the undertaking which was to prove 
his ruin—the Panama Canal. All the world knows how 
thisended. After the humiliating drama had been played 
out at the beginning of last year, the central figure sunk 
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into a, state. of. stupor, and in this- conditio&-~almost 
oblivious: -ofeverythint- that went on around him—he re- 
mained until he’ passed into the silence of death. 

But let us forget these events. However dark they may 
seem to be, they cannot hide from us® the ‘wonderful 
applications ‘of, science we owe to Lesséps. 

We' learn from the Times that Mdfhe. de Lesseps | ‘Ras 
received.many messages of condolence. The’ Emperér,of i 
Germany telegraphed to her, “ All intellectual and scien- 
tific people mourii over the tomb of, one.of tle greatest 
minds and. of. 1a, genius which embraced the univérse:” 
Lord’ Dufferin, has, conveyed the sincere. grief of, the 
Prince of Wales, as also the sympathy of ord Kimberley. 
It is understood thata committee of the Suez Canal’ Béard 
is to propose't@ the’ company that a ‘statue be erécted 
- to M.de Lésseps ät the, expense of’ the Company, ‘and’ 
that ‘the city “of ‘Paris iste be asked: to” sane: site in’ 
one of the’ public squares. 

` These,‘ exptéssiags ‘show . the igh wegatd’ in: ‘which. 
de Lééseps, ‘was’ held. A still morg:striking testimony 
is afforded: by the fact that the Paris Aéademy of Sciences 
adjourned én Monday ‘in n of Spourning, when the 
president, M. Loewy, is rie ed to Rave-said: “ Many 
storms ‘had latterly ’brokeh over the head of the illustrious 
veteran. . It, is, „perhaps, not to be’ too much regretted 
that -his deélining strength had for Sevéral years made 
him 2Inost a stranger to, the melfncholy affairs of this 
world: , Áis naine'will for ever be linked with a ‘grand 
work, the § success 'of which is dite entirely. to his glorious 
efforts, and will be a themoralite date i in “the history of 
civilisation.” e 

Scientific posterity wilbretuedttier the’ Acadeiny’s act 
of respect to ‘de Lesseps, and a a? s words of trabute 
., tò'his ie collengue: s memory.. . 
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Seo NOTES. oe 
We are ‘glad to see She Tepot that M. Pasteur, who has been 
poorly for some little time, is. improving in health. 





"PROF, G. 'LEWITZKY, the Director of Charcow Observatory, 
has been appointed Director of Dorpat Observatory, in succes- 
sion to the late, Prof. L. Schwarz. De. L. Struve goes to fill 
Prof. Lewitzky’s place at haecow. 


THE Academy of Sciences of Berlin has granted a subsidy of 
1200 marks to Dr. P, Kuckuck, to aid him in the investigation 
of the alga-flora of Heligoland. bd 


WE learn from the Bolanisches Centralblatt, that Herr W. 
Siehe, of Berlin, has'undertak@nya botanical exploratign of the 
almost unknown region of Cilicia Trachæa. 


CONSIDERABLE changes have “recently been made in the 
scientific department of Smith Collège, U.S.A. The bgtanical 
department has been reorganisedg and Dr.W. F. Ganong 
appointed professor. Miss Gracé D. Chester, formerly in- 
structor in botany, has been appointed instractor in cryptogamic 
botany. 


OuR correspondent at Cambridge has sent us the following 
note? :—The Coungil of the Senage have appointed Dr. R. D. 
Roberts to Be a governor othe Royal’ Holloway College, 
Egham. Dr. H. H. Tooth, of St. John’s llege, has been 
appeinted an additional examiner in medichhe. The Walsing- 
ham Medal for biological research has been awarded to H.’ 
Burkill, assistant curator of the Herbarium. Jhe following 
awards for Natural Science have been made at St. John’s Col- 
lege: G. S$. West, Royal College of Science, London, Founda- 
tion Scholarship of £80 a year; E. F. Hudson, Dulwich 
College, and T. F. R. McDonnell, St. Paul’s School, Minor 
Scholarships of £50 a year; A. C. Ingram, Felsted School, 
Exhibition of £30. 
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A Socrigeé def. Amis des Explorateurs français has recently , 
been formed at Paris. Its object is’ to collect and administer 
funds for the purpose of aiding travellers, particularly in their 
return, and to c8ntribute to the. progress of geography by the ` 
publication of the results of explorations, and other contributions. 
to geographical science. The Society is is in connection with the. 
Paris Geographical Society, 


` We thought it would come, The antivaccinationists, anti- © 
vivisectionists, andkindred souls have, if only for the sake of '- 
consistency, protested agdinst the new treatment for diphtheria, | 
Abthe ordinary fortnightly meeting of the Metropolitan Asylums 
Board, on Saturday last, a deputation, headed by Lord Coleridge, 
waited upon the Board to present a memorial against experi- 
ments béing carried out in the hospitals in the Metropolitan 
‘Asylums district'‘in the use of the anti-toxin cure for diph- 
theria. -The Royal! ‘College of Physicians had offered to supply 
‘serum for the treatthant of diphtheric patients in the Board’s 

hospitals, and the General Purposes Committee advised the ' 
acceptance of it, but the deputation wished to stop the action 

altogether. By arguments that have been used over and 

over again, it was urged that the experiments led to in- 

jurious effects, and were of doubtful utility. Therefore, the 

deputation submitted, ‘ public money ought not to be devoted 

to experiments in physiology.” The Board, however, thought 

differently, for the report of the Committee was adopted. 


Pror. W. C. McInrosu writes on the artificial hatching of 
marine food-fishes in Science Progress for December, In the 
course of his article, he pleads for increased funds to carry on 
experiments .on a larger. scale. than,is at,present possible.at _ 
The sum of £3000 per annum is granted to’ the 
Scottish Fishery Board for scientific investigations, but really 
only £1800 a year is available for research. ‘* This income has 
to bear the salaries of the staff, experiments in fish-, lobster-, and 
mussel culture, the cost of apparatus, the marine laboratory at 
St. Andrews, the hatchery for marine fishes, with its small 


; Taboratory at Dunbar, and the carrying out of other scientifie 


fishery work.” , Leaving England out of consideration, com- 

pare this with what is done on the other side of the Atlantic, 

‘The United States spends annually £70,000 on fish-culture 

and scientific investigations, and employs two large steamers 

and a sailing vessel exclusively forthe work. Besides this large - 
sum, the Fish Commissioners of the various States also disburse 

considerably on the development of their fisheries. Canada, 

again, expends £100,000 yearly on her fisheries, of which a 

sum of about £10,000 is devoted to fish culture.” 


Ir was pointed out by Lord Rayleigh in these columns in 
1883 (vol. 27, p. 535), that whenever a bird pursues its course 
for some time without moving its wings, we must conclude 


| either (1) that the course is not horizontal, (2) that the wind is 


not horizontal, or (3) that the wind is not uniform. Prof. S. P. 
Langley’s recently~ published memoir on the internal work of 
the wind shows that!the condition represented by the third 
cause, which Lord Rayleigh believed must sometimes operate, 
always exists. The investigations described in the memoir 
distinctly prove that the wind is never a homogeneous current, 
but consists of a continued series of rapid pulsations varying 
jindefinitely in: amplitude and period. These pulsations un- 
, doubtedly help a bird to maintain its flight without working its 
wings or expending energy. This may be accomplished by a 
s&ccession of ascents and descents; the ascents being made 
during the wind-gusts, and the descents during the lulls. Prof, 
George E. Curtis, of Washington, has lately investigated 
mathematically whether the third case of Lord Rayleigh’s 
analysis\is the one actually employed by a bird in soaring ; 
that is to say, he has tested whether the pulsations of the wind, 
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in addition to being qualitatively applicable, are also quartita- 

tively sufficient to produce the result. (Annals of MaShematics, 

vol. viii. No, 6.) With this application in view, he has deter- 

mined the course in the air of a free heavy plage subjected to 

definite wind pulsations. For a period of action of ten seconds, 

the following result was obtained ‘‘without any internal 

source of energy, during the 10 seconds of alternate calm and 

wind, the plane has in the first 2°75 seconds made a descent of 
36 feet, and in the remaining 7°25 seconds has risen 46'ọ feet, 

travelling at the same time horizontally a distance of 251 feet, 

of which 154 feet is made against the wind. In addition, the 
relative velocity of the planeand wind (58*9 feet per second) at 
the end of this period is sufficient, if the wind continue with 
the same velocity, to yield a considerable further ascent before 
the vertical component of pressure is reduced to such an extent 
that it no longer exceeds the weight of the plane under thacen- 
stant angle of inclination.” Though the conditions of the 
problem solved by Prof. Curtis are seldom met with in nature, 
the results he has obtained have avery important bearing upon 
mechanical flight. 


A NUMBER of papers of considerable value are published in 
the Mittheilungen der Prahistorischen Comlission der Kais. 
Akademie der Wissenschaften. (Bd. 1, No 3. Wien, 1893). 
J. Szombathy describes the ceramics discovered by him in a 
tumulus at Langenlebarn, in Lower Austria. He points out that 
double and multiple vessels were common in the finds of the 
bronze period and first iron age of the eastern Mediterranean 
countries, especially in Cyprus and Troas, somewhat rarer at a 
later time in the graves of the first Italian iron age, and still 
more rare in the later graves of the Hallstatt period of the 
Austrian Alps and of Central Europe. The doubling arose 
from the gradual increase in diameter of the lower portion 
of the long cylindrical neck of an earlier type of vessel. 
Dr. M. Hoernes gives a study of the forms of various pre- 
historic objects which he has observed in the museums of 
North-east Italy. Amongst other objects he refers to bronze 
agd iron knives in the museum at Padua, The resemblances in 
the handles and ornamentation of certain clay vessels leads 
him to the conclusion that the culture of the bronze age 
of North-eastern Italy extended to the East, and in- 
cluded Bosnia-Herzegovina and Istria; but from this he 
does not deduce an ethnical relationship. In the bronze period 
of Eastern Upper Italy not only were pile-dwellings inhabited, 
but mounds as well, as in Istria and Bosnia-Herzegovina. Even 
if related pile-structures are not to be found in the north-west 
of the Balkan Peninsula, the difference in the mode of life is 
counterbalanced by other considerations. The evolution of the 
Italians and the Illyrians later diverged in the historically well- 
known way. He would add the Ligurian people as belonging 
to the same culture group of that age; this culture-unity 
separated these people from other peoples living further north 
and south of this zone, Dr. Hoernes also describes some 
triangular and other ornaments, human and animal forms, 
especially those with associated birds, as well as bronze and 
iron fire-dogs. Prof. R. Trampler writes on the oldest graves 
in the Briinnen Valley district ; and F, Heger, on finds from pre- 
historicand Roman times in Lower Austria. Theauthor of this 
well-illustrated paper states that there was a pure bronze age 
in the district of Upper and Lower Austria, which had points 
of relationship with the Western finds, and especially with those 


in the North and East. 
. 


A CURIOUS formation is illustrated in the first annual report 
of the Iowa Geological Survey, published a few months ago. 
Good exposures of limestone rocks are found all along the 
Mississippi from Keokuk to Burlington, in south-eastern Iowa, 
The limestone often stands out in overhanging cliffs over the 


NO. 1311, VOL. 51] 








softer shale þeds beneath, and gives the appearance of a cas- 
cade, as'shown in the accompanying tllustgation, whichis reduced 
from a plate in the report. The Survey ‘was only established 





in 1892, but the report showsethat a large amount of useful 
information, of great economic gptemgst to the people of the 


State, has already been collected. +° 


THE volume referred to in the foregoing note showed us that 
the publications of the owa Geological Survey were to be of a 
high character, The second volume, which reached us a few 
days ago, goes to confirm this view. It is a description of the 
coal depasits of Jowa, by Dr.eC. R. Keyes, and is a model of 
what a general meport should be. With text running into more 
than five hundred quarto pages, eighteen full-page plates of a 
high quality, — ifteresting formations in connection 


| with the coal-measures, and, over two hundred figures in the 


text, the volume is ag attractive handbook for the coal-miners 

eof Iowa. It is not a detailed account of the geological features 
of the coal districts—that will follow when sufficient facts have 
been accumulated ; it is rather a preliminary report, somewhat 
general in character, but sufficient to supply temporarily the 
demand for “information pert@ining to the @al dgposits of the 
State. Separate volumes will bè devoted to practical mining 
in Iowa, and to a description of the uses and properties of Iowa 
goals. We offer our congratulations to Dr. Keyes andthe 
geological corps with which he is associated. May their inten- 
tions with regayd to future work be satisfactorily realised, 


In the current number of the Zoologischer Anseiger (No. 
462), Dr. Arnold Graf records some novel observations made by 
him in the course of some experiments on the effects of com- 
pression on the segmentation of the egg of the sea-urchin 
Arbacia. Driesch has already shown that compression of the 
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segmenting egg between slide and cover-slip leads to the forma- 
tion of a flat plate of blastomeres, and Dr. Graf’s observations 
coincide completely with those of Driesch up to the 32-cell 
‘stage. At this point the author determined to remove the 
pressure exerted by the cqver-slip, and to notite the effect pro- 
duced on the egg by this reversion to normal conditions. To 
his astonishment he found that, after remo¥ing the pressure tby 
gradually adding a surplus of water between slide and covgr- 
slip) the various blastomeres began to fase together again. In 
this way a plate of 15 cells was produced, each cell containing 
two and, in a few cases, three nuclei. Shortly afierwards the 
separate nuclei in each cell reunited. The lagt transformation 
observed by the author was the conversion of the plate info a 
12-cell stage, congtsting of eight macromeres and eight micto- 
meres. The results of the experiment are full of interest, anè 
well worthy of renewed at The “author is certain that 
the fusion of the blastomeres took place quite regularly: the 
two or three daughteMcells of one méther-cell reunited to form 
the single uni-nuclgated Equivalent of the mother-cell agaim® 


CERTAIN obscure phenomena gonnecttd With the mingling of 
` fwo masses of liquid are Aealt with by Herr E. Kaiser in the 
current number of Wiedemann’s Annalen, Two soap-bubbles 
or two jets of water when brought into immediate juxtaposition 
will not always mingle at once, and sometimes they will not do 
‘so at all, Impurities:in the® water or soap solution will 

‘encourage fusion, and so will a difference of potential, Whether 
: ‘the influence of the latter may be emplained on the supposition 
of sparks breakiwg down the intervening layer of air, is a ques- 
tion which has been answefe@ in the affirmative. But Herr 
“Kaiser's experiments tend to show that in reality the diffesence 
‘of potential simply increases the pressure on the intervening 
air, and forces it out at the sides, thus diminighing the distance 
* between the two, surfaces Rown to the radiys of molecular 
action, He suspendgd. a circular film of Terquem’s sugar-soap 
solution in a wire ring by a deljcate spring balance, and brought 
a bubble to bear against it from below. The film and bubble 
were placed in electric connection through their supports, and 
differences of potential due to 1, 2, 3 and more Daniells were 
subsequently introduced. Wish the films investigated, the 
time necessary for fusion as about 3'2 seconds with no differ- 
ence of potential, 1'4 secofds with one Daniell, and 0°4 with 
two. With more Daniells fusion took place instantly, and the 
films burst in most cases. The pressurg was r'or6 gr. The 
displacement of air from between the films was studied by the 
aid of the Newton’s rings formed between them. The rings 
widened out, rapidly at first, tien more slewly, and the ming- 
ling was heralded by the appearance of the ‘grey-blue of the 
first order. A difference of poteatial simply ‘accelerated this 
process, hd è 








Tr has been said by someone, that a whole Set of meteoro- 
logical predictions may be disturbed by ə cowboy carelessly 
throwing down a burning match upon a prairie, The match 
starts a prairie fire which causes changes extendi throughout the 
atmosphere, and so an accident may upset the most carefully pre- 
pared forecast. This is, of course, a far-fetched case, but it is 
worth while knowing what effects®great forest fires’ have upon 
the atmosphere. To this end Prof. Clevelang Abbe, in the 
Monthly Weather Review, determines some of the meteorological 
restilts of thé extensive forest fires in the United States during, 
July and August of this year. It appears that, with regard to 
their influence upon atmospheric moisture, thee experience of 
the past summer is sufficient to show that forest fires are not 
necessarily followed by rain, and are not a practical method of 
inducing rain in dry seasons. Comparing the normal maximum 
effect of solar heat with the computation of the effect of burning 
forest, Prof. Abbe finds that, in the locality where it occurs, a 
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forestgire can hegt its atmosphere more than the hottest sun of 
June, in the ratio of 10,000 to 750, Fortunately, however; the 
general influence of the forest fire upon the whole: atmosphere 
is much smaller than that of the sun, because the fire. is’ of 
small extent, while the sun affects the whole earth.. The 
actual area covered by the forest fires of August in Minneso‘a, 
Wisconsin, and Michigan did not exceed five thousand square 
miles, whereas the area covered by the smoke, and, therefore, 
hot air, from these fires before the heat was all lost by radiation, 
was not less than one million square miles. A comparison of 
the solar effect over this large area and the more intense forest 
firg effect over the small area, shows that the former is fifteen 
times that of the latter. Prof. Abbe’s calculations thus afford 
no foundation for the belief that forest fires have important 
meteorological sequela. The story of the connection between 
carejess cowboys and atmospheric circulation is, therefore; no 
longer worth telling. 


THE current number of ZL’ Eleéfricista contains a description 
of a new method for measuring small resistances, due to Dr. 
Pasqualini. This method, which requires no special apparatus 
that cannot be easily set up in the laboratory, consists in having 
a coil, composed @ a few turns of wire, wound double, so that 
there are two similar circuits. This double coil is ixed to the 
case of an ordinary galvanometer, so as to act on the needle. 
The main current sent through the resistance to be measured 
passes through one of the circuits of this auxiliary coil. “A shunt 
circuit to the resistance is formed by the second circuit of the coil, 
the galvanometer, and a resistance-box. The connections are so 
arranged that the main current and the shunt current in the 
galvanometer coils tend to turn the needle in opposite direc- 
tions. The resistance of the shunt circuit is varied till the 
galvanometer deflection is zero, Suppose K is the galvano- 
meter constant, while K, is the constant which expresses the 
effect of either of the circuits in the auxiliary coils on the needle, 
and if I and č are the total main current and the fraction which 
passes through the shunt circuit respectively, Then K ¿= K, I. 
—Kk, ¢, or if R is the resistance of the shunt circuit, the re; 


sistance to be measured = PR. The value of the constant 


= can be obtained by performing the experiment on a known 


resistance. With an auxiliary coil consisting of two similar circuits 
containing four turns each, and a Wiedemann galvanometer of 8 
ohms resistance, the author finds he can measure a resistance of 


| ‘0002 ohms within a 4I, using a standard ohm to determine 
000 


K 
the constant =*!, 
K 


In a paper communicated to the Physical Review, Mr. S. H. 
Brackett gives an account of some experiments he has made on 
the magnetic properties of iridium. The samples used contained 
98 per cent iridium, with some platinum, and a. trace of phos- 
phorus, but no iron, A bar of the metal 13°3 m.m. long, 
3°2 m.m. wide, and 0'9 m.m. thick, when brought into the field 
of an electromagnet, set itself at right angles to the lines of force, 
and became.permanently magnetised in a transverse direction, 
and when suspended, freely set itself E. and W. The perme. 
ability of a larger bar was tested, and was found to be unity; 
and although the specimen was sharply struck while in the mag- 
netising coil, no induced magnetisation was produced. 

A NEW illustrated descriptive price list of electric and 
nfagnetic apparatus, for use in colleges and scientific institu- 


tions, has been issued by Messrs. King, Mendham, and Co., 
Bristol. 


WE have received a Jahrèuch containing the results of 


meteorological observations made at the observatory of the 


“ 


. been published by Messrs, Blackie and Son. 
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Magdeburgischen Zeitung during 1893. The volume is egited 
by Herr A. W. Giiitzmacher, and is in its thirteenth year. 


THE Bulletins of the Michigan State Agricultural College 
Experiment Station, for October, contain an exhaustive paper 
on the insects which attack clover, by Mr. G. C. Davis, and 
one on rape as a forage-plant, by Mr. C. D. Smith and Mr, F. 
B. Mumford. 


THE eighth part of ‘The Natural History of Plants” has 
It deals with the 
genesis of plant-offspring, one section being devoted to asexual 
reproduction, while the other refers to reproduction by means 
of fruits, 7 


e 

MM. J. B. Barturkre ET FILS, of Paris, following other 

firms of booksellers and publishers, have commenced the issue 

of a monthly list of new books, under the title Bib/ogrgpbie 

des sciences naturelles. The list for November comprises the 

titles and prices of important works on protozoa, sponges, 
coelenterata, echinoderms, &c. 


THE Transactions of the Academy of Science of St. Louis, 
U.S.A., include a paper on Sclerotinia Libertiana, a fungus 
parasite of the sunflower, by Prof. L. H. Panfnel, to which is 
appended a bibliography of the fungus diseases of roots, 
covering thirty-seven pages; also, a further instalment of Mr. 
C. Robertson’s observations on the relationship between flowers 
and insects in the process of pollination, the present paper 
treating of American species of Rosacee and Composite. 


A VOLUME containing a number of important papers and 
reports relating to the gold fields of New Zealand has just 
reached this country. The mining industry has formed a large 
factor in the advancement of the colony, and the statement issued 
by the Government shows the direction in which further 
developments should be made. The volume comprises reports 
on the gold fields and coal mines, geological reports on the 
older quartz-drifts in Central Otago, and a report on deep 
quartz-mining in New Zealand. 


*Mr. EDWARD STANFORD has acted wisely in reissuing Dr. 
A. R. Wallace’s standard work on “ Australasia” in a revised 
and enlarged form. The first volume of the new edition, dealing 
with Australia and New Zealand, was published a few months 
ago. The second volume, which has just appeared, has for its 
subject Malaysia and the Pacific Archipelagoes, being an 
enlargement of the part devoted to that region in the original 
work, Dr, F. H. H. Guillemard is responsible for the new 
work, and he has performed his task so thoroughly that the 
present volume occupies nearly twice the number of pages pre- 
viously allotted to the region with which it deals. The work 
is certainly the most interesting and accurate account extant on 
the tropical portion of the Eastern Archipelago. 


STUDENTS of the anatomy of the horse will be glad to learn 
that the second volume of the elaborate ‘‘ Topographische 
Anatomie des Pferdes,” by Drs. W. Ellenberger and H. Baum, 
has been published by Paul Parey, Berlin. “The first volume, 
dealing with the structure of the limbs of the horse, appeared in 
the spring of last year. The volume just received has for its 
subject the head and shoulders ; while the third, which the pub- 
lisher informs us will be issued early next year, will be devoted 
to the trunk. We shall review the work when it is completed. 
So far. as we can at present judge, it promises to bea useful 
contribution to the literature of the subject, possessing both 
scientific and practical importance. . 


Pror, W. Nernst’s important treatise on ‘* Theoretical 
Chemistry, from the, Standpoint of Avogadro’s Rule and 
Thermodynamics,” the German edition of which was enthusi- 


_astically received last year, has been translated by Prof, C. S. 
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Palmer, of the University of Colorado, and the translation will 
shortly be published by Messrs. Macmillan and Co. The work 
is a development of Prof. Nernst’s introdfiction to the ‘‘ Hand- 
buch der Anorganischen Chemie” of Dr. O. Dammer. It is, 
however, quite an*.independent text-book for students of the 
new physical chemistry, and includes the results of all recent 
investigations bearing® upon that science. The book will serve 
at ogce both, as a treatise in itself, and also as an introduction to, 
and companion in, the larger field covered by the Zeitschrift für 
Physikalische Chemie and the related literature, 


ANOTHER scientific work which Messrs. Macmillan will 
shortly issue, is ‘Steam and the Marine Steam Engine,” by 
Mr. John Yeo. The book is chiefly intended for naval 
“officers, and for students of engineering in the earlier part of 
their training. It aims especiahyeat giving a sound generat 
knowledge of the propelling machinery of ships, and of various 
matters connected with its yse and managegent. 


Ine" Darwinism andgRace Progress;” which Messrs. Swan 
Sonnenschein and Co..will shortly publish, Prof. Haycraft 
shows how the raciab Meteriog@ion which would of necessity 
ensue upon our modern care $f the sickly and enfeebled, may 
be counteracted by a keener public conscience, Our preserva- 
tion of unworthytypes by public and private charity is strongly 
animadverted upon, and®with regard to intellectual develop- 
ment, it is pointed out thag the present democratic movement, 
while it gives a chance to the clever and capable of becoming 
educated and well-to-do, entfils upon them conditions which 
generally imply late marriages and relative stefility, Without 
supplementary action, nothing coufd be devised which would 
more @ffectually breed capacityeout of the race. 


i . 

Two-volymes haye lately been added to the comprehensive 
engineering division of the Encyclopédie Scientifique des Aide- 
Mémoire, publisĥed jointly by Gauthier- Vilfars and Masson. 
They are “‘ Les Chronométres de Marine,” by M, E. Caspari, 
and ‘Torpilles Séches,” by M. E. Hennebert. As is the case 
with all the volumes in the same series, the two new ones a.e 
practical handbooks of a very instructive character. In the 
former, the construction of chronometers, and the theory relat. 
ing to it, are clearly described, and a geal of space is devoted 
to the effects of various conditions won the rate, and also to 
the determination of the coefficients of the rate-formula, The 
determination of longitude by means of chronometers, and the 
methods of testing and comparing the instruments, are con- . 
cisely described. Both M. Caspari’s*work, and that by Lieut.- 
Colonel Hennebert og torpedoes, bring together a lot of scattered 
informaticn of grtat use to stutlents of thé’subjects with which 
they respectively*deal. n 


COMMERCIAL geography 4s just the Kind of subject to be 
fostered® by Coffnty Councillors, hence, from the time that 
the Technical Instyiction’ Act came into operation, there 
has been an increasing demand for text-books upon it. 
The first editiog of Dr. H. R. Mill’s “Elementary Com- 
mercial Geography,” in the Pitt Press Series (Cambridge 
University Press), appeared in 1888, when the boundary 
line of commercial geography was' in g more or *less 
nebulous conditign.. Thanks td’ the impetus that has been 
given to the subjec, during the past few years, the book has 
rgached a second edition. The new issue is not, howefer, 
merely the original work reprinted, for it has almost entirely 
been rewritten. To quote the’preface: ‘‘ The book has been 
revised throughout by the aid of official publications, and the 
facts are as far as possible brought down to date, It is enlarged 
by treating more fully of the principles of commercial geography, 
by describing the African possessions of the European powers 
in greater detail, and by many small additions in every chapter.’” 
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These additions have enlarged the book from 132 to 181 
pages, and have correspondingly increased its value. It would 
be difficult to find "an elementary class-book of commercial 
geography constructed on better lines, or in which the informa- 
- tion is more concisely and accurately stated.e 


*. THe additions to the Zoological Society’s Gardens during the 
“past week include a Spotted Owl (Athene brama), four Grey 
Fraricolins (Francolinus ponticerianus), three Rain Quails 
Coturnix coromandelica), an Indian House Sparrow (Passe 
domesticus), two Red-headed Buntings (Emberiza luteola), two 
Nutmeg Finches (Munia rubro-nigra), a Spotted Turtle Dove 
(Turtur meena) from, India, presented by Mr. E. W. Hgrper, 


a West African Love Bird {Agapornis pullaria) from West |* 


Africa, presented by Mrs. Robinson; a Reticulated Pythor? 
(Python: reticulatus) fromeNalacca, presented by Mr, Sigts- 
mund -Bruzaud ; an American Black Bear (Ursus @&uericanus, 
var. sinnamonea) from the Rocky, Mountains, two Common 
Cassowaries (Casuarius galeatus) from India, a2 Red-vented 
Parrot (Pionus menstruus), two Orfrfge-fianked Parakeets 
(Brotogerys pyrrhopterus) from South? America, a Scops Owl 
{Scops ) from Fornfoša, defpsited ; “a Short-billed Toucan 
(Ramphastos brevicarinatus) from Central America, received in 
_ exchange. f 








. OUR ASTRONOMICAL COLUMN. 


e 
MOTION AND MAGNITUDE —Students of elementary astro- 
nomy often believe that steJlar motions in the line of sight 
soon produce changes in the magnitudes of stars. Motion 
towards the earth involves,eof course, a certain ficrease 
of magnitude, and a motion of recession must carry 
with it a decrease, but the amount in the cage of a star 
is far too small to be mgasurable, even® if the magnitudes 
are observed dtring many generations, At the meeting of 
the Amsterdam Atademy on November 24, Prof. Oudemans 
communicated the results ofen investigation to determine exactly 
how long stars: of which the welocity in the line of sight are 
known would have to go on moving, in order to produce a change 
of o'r magnitude. Fiom his own list of parallaxes in vol. 122 
of the Astr. Nachrichten, and Vogel and Scheiner's list of proper 
motions in the line of sight #‘ Potsdam Observations,” vii. i. 
pP. 153, 154), fourteen @ars@vere selected, four of them receding 
‘from, and the remainify ten approaching, the solar system. 
Adopting a solar parallax = 8-815, and the logarithm of the pro- 
- portion of the increase of brilliancy for one magnitude = 0'400, 
. he, found that the period required %s given by the formula 

6195 

parallax x motion 
5916 e 
parallax x motion 


to the solar system; the parallĝx being expressed in seconds, 
and the motion if geographical miles (1 geographical ‘mile 
== 4'61 English miles). Aldebaran proved t be the®only star 
of which the brightness could, Since Ptolemy’s time, have ex- 
perienced a Iss of o'r magnitude by its radial motion, provided 
that thé parallax 0”°52, found by Otto Struve, is trustworthy. 

- Elkin found a value = 0’*12, and adopting thè value, the period 
becomes 44 times longer. For the other stars the result was 
5500 years at least for Procyon; while most of them gave ten- 
*heusands of years as the result. e 


5 © 
. THE RESENT TRANSIT ow MERCURY.—Details of several of 
the American observations are published® in Astronomical 
Fournal, No. 330. At most of the stations, some of the 
zôntacts could not be observed on account of clouds, but, ọn 
` thé whole, a fair amount of success attended the observers. 
Prof. Young observed the firsteand second confact8, and reports 
that there was a sort of “hardening ” of the sun’s limb close to 
the expected point of first contact a few seconds before the actual 
contact took ‘place; he has now observed this phenomenon 
- four times, and states that “it may be due to the planet’s 
obscurvation of the brightest part of the chromosphere close to 
' the disc of the sun, or to some diffraction effect at the limb of 
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the glanet.” A large “ black drop” was observed two seconds 
before-the secofd contact. Prof. Todd failed to observe the 
contacts on account of unfavourable weather, but obtained some 
results during the passage across the disc. He says:— 
“ The planet gppeared perfectly circular, sharply defined about 
the limb, unattended by any halo or atmospheric ring, and of 
the same colour as the umbre of the spots on the sun. No 
attendant satellite of Mercury was seen, nor could any bright 
spot be discerned upon the centre of the disc, although intently 
looked for. Any satellite smaller than 100 miles would 
have escaped detection.” 


THE NEW ACHROMATIC OBJECT-GLASS,—Lugineering for 
November 23 and 30 containsa full account of a fine 12} inch 
equatorial that has just been built by Messrs. Thomas Cooke 
and Sons, York, for the new observatory at Rio de’ Janeiro, 
together with a sketch of the Buckingham Works at 
York. The description is accompanied with twenty-nine 
detailed drawings of the instrument. It appears that the 
wers are the only ones in this country where every part 
of a modern astronomical telescope is constructed ; with the 
exception of the actual making of the glass, everything is 
done on the premises, even the heavy 
cast-iron pillars being made in the 
firm’s own foundry. The new instru- 
ment, with Messrs, Cooke’s standard 
form of equatorig! mounting for large 
refracting telescopes, is fully equipped 
for all branches of astronomical 
research. The clock, too, has all 
the latest improvements for adjust- 
ment. The object-glass is of the three 
lens form, invented by Mr. Taylor, 
who deserves the thanks of astro- 
nomers for producing an objective 
which, whilst made of durable kinds 
of glass, and of moderate focal length, 
is perfectly achromatic. How this 
end is attained was described in these 
columns on March 15 (vol. xlix. p. 
464). <A section of the lens is shown 
in Fig. 1. The first, L, is made of 
baryta light flint, having a refractive 
index of 1'5637 for the D ray, and 
its reciprocal of dispersive power is 
50°6. The second lens, Ly, is made 
of anew glass known as boro-silicate 
flint. This glass has a refractive 
index of 154685 for the D ray, and 
the reciprocal of its dispersive power 
is 50°2, The third lens, Lg, is made 
of light silicate crown glass having 
the following characteristics: re-- 
fractive index for D ray, 15109; re- 
ciprocal of dispersive power 6074. By 
suitably proportioning the various 
radii of the lenses, the middle nega- 
tive lens may be made to almost 
exactly compensate for the dispersion 
effected by the other two, and this 
without necessitating any exception- ` 
ally great focal length. If necessary this may be madè so 
small as fifteen times the aperture, and there is no difficulty 
whatever in making a glass with a focal length of eighteen 
apertures. A small space is’ provided between the second 
and third lens, the object of this being to make the 
correction for spherical aberration as complete as possible ; 
and when the thickness of this space is properly proportioned, 
there is an entire absence of spherical aberration for all colours 
of the spectrum, Object-glasses made on this plan have been 
tested by astronomers for visual and photographic observations. 
In both cases. the stellar images showed no indications of 
residual colour, the lenses behaving just like the mirror of a 
reflector. 


° EPHEMERIS FOR SWIFT’s ComMET.—The surmise noted ‘in 
these columns last week has proved to be correct. M. Schulhof 
shows pretty conclusively, in the current Comptes-rendus, that 
Swift’s new comet is really identical with De Vico’s comét 
1844 I. The subjoined ephemeris is from one given by Prof. 
Lamp in the ‘Astronomische Nachrichten, No. 3266. 








Fra, 1.—Section of the New 
Object-glass, : 


a 
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Ephemeris for Berlin Midnight. e burette is aed with a concentrated solution w caustic potash; 
: The tempefature of the water-jacket is measured by a thermo- 
eet RA eve) Deck Keep.) Aetna: meter immersed in a small accessory reservoir, through which 
Dec. 13 23 21 36 ~5 339 the water passes immediately after leaving the jacket. A very 
» I5 26 46 455°7 e- 0°53 simple device has been adopted for determining the exact 
ye AD: eae 3I 52 4 179 A moment when fusion occurs. Before fhe experiment the little 
» I9 36 54 « 3405 ... 048 test-tube is heated until the substance melts; a fine platinum 
» 2I 4I 53 3 35 wig, furnished with a thickened end, is then inserted in it, and 
1 23 23 46 48 -2 26°9 ... 0°43 allowed to become fixed by the solidification of the substance. 


The brightness of the comet on November 21 has been taken 
as unity. 


A New Srar?—The Rev. T. E. Espin has announced that 
a very. red star of the eighth magnitude, not in the Bogn 
Durchmusterung, was found by him on November 29, in R.A. 
17h, 54°3m. Decl. + 58° 14’. The spectrum belongs to 
Secchi’s Type IV. 


J . 


PROF. VICTOR MEYERS NEW; METHOD OF 
DETERMINING HIGH MELTING POINTS. 


A DESCRIPTION of improved apparatus for the determina- 

tion of high melting points, by his admirable new method, 
is contributed to the current Berichte by Prof. Victor Meyer, in 
conjunction with hisstudents Messrs. Riddleang Lamb. The sim- 
plicity of the method will doubtless cause it to take rank immedi- 
ately among the standard processes for the determination of 
physical constants, and alongside the universally popular method 
of determining vapour densities, which we likewise owe to the dis- 
tinguished Heidelberg professor. Naturally, however, operations 
at temperatures higher than those at which the hardest varieties 
of glass soften, must perforce be conducted in apparatus con- 
structed of platinum, just as in the cases of the determinations 
of vapour density at the same high temperatures, One of the 
main advantages of the method is that it only necessitates the 
use of a very small quantity of the substance whose melting 
point is to be determined, thus enabling it to-be extended to 
compounds of the most extreme rarity. 

The method is based upon the’ principle of measuring the 
temperature by means of a miniature air thermometer constructed 
of platinum, the air contained in which is expelled, at the 
moment when the fusion of the substance under investigation 
occurs, by means of a soluble gas into a gas-measuring vessel 
filled with a liquid capable of dissolving the expelling gas. The 
substance whose melting point is to be determined is placed in 
a small and very narrow platinum tube, which is fixed to the 
bulb of the air thermometer during the operation, and both are 
immersed in a bath of a fused salt whose melting point is con- 
siderably below that of the substance under investigation. Hence 
the operation of determining a high melting point by this method 
is perfectly analogous to that usually adopted in determining 
ordinary melting points lower than the temperature of boiling 
mercury. 

The air thermometer is simplicity itself. It consists of a 
spherical platinum bulb of about 25 c.c. capacity, from which 
rise parallel to each other two relatively long capillary tubes, 
also of platinum. One of the tubes passes down into the 
interior of the sphere, almost touching the opposite inner sur- 
face, while the other only just pierces the envelope. Both are 
bent at right angles at their upper extremities, in opposite 
directions. In order to eliminate all errors due to the capillary 
tubes a compensator is also employed, consisting of a long 
capillary U-tube of the same bore and bent at right angles at 
the extremities, so as to form an exact Counterpart of the 
capillary portion of the air thermometer. The small tube con- 
taining the substance is firmly fixed by means of stout platinum 
wire so that its lower portion is in close contact with the 


` sphere ; the walls of the tube are of the same thickness as those 


of the sphere. The salt employed for the ‘purposes of a bath is 
contained in a capacious platinum crucible, supported over a 
table furnace in a miniature basket of platinum gauze, One of 
the capillary tubes of the air thermometer is ready to be con- 
nected with an apparatus for generating pure carbon dioxide. 
and the other is attached to a gas-measuring burette similar 
to the well-known Schiff nitrogen apparatus, but some- 
what narrower, and surrounded by the outer tube of a Liebig’s 
condenser, through which a stream of cold water is continually 
passed, This arrangement enables the air to be collected and 
measured in the proximity of the furnace. The measuring 
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Tit fine wire is then passed over a pulley some distance over- 
head, and the free depending end is attached to a weight ; just 
"below the weight a bell is hung. 

When everything is ready for the actual operation of deter- 
mining a melting point, the salt in the crucible is fused, the 
lowgy part of the®air thermometer and its attached substance- 
tube are inserted in the bath of liquid, as is likewise the com- 
pensator, connection with the measuring bur@tte is made, and 
the carbon dioxide apparatus is arranged to be delivering the 
pure gas. ¢ When the temperatur® OF the bath at length attains 
that of the melting point of the substance, the portion of the 
latter in immediate contacg with the walls pf the platinum tube 
fuses, and instantly the wire is released, and the weight falls 
and Strikes the bell. e Phe moment the sound is heard, connec- 
tion with the carbon digxide apparatus is established, and the 
air contained in the éltermomgfter is displaced and driven into 
the measuring burette. Theecompensator is similarly treated, 
and the quantity of air which it contained deducted from that 
contained in the thermometer. From the resulting volume, 
together with thé knowledge previously obtained concerning 
the capacity of the therm®meter gnd compensator and the known 
expansion of air, the melting point is obtained by a very simple 
calculation. ; 

Four groups of interestingsresults have already been obtained 
by'use of the new method, indicating the dependence of the 
melting point upon atomic weight. e They are as follows: 


© Salt. Menne a Salt. Basted 
Potassiugn chloride 800'0 Potassium iodide 684°7 
Potassium bromifle 722.0 `“ «Rubidium iodide  641°5 
Potassium iodide . 684°7 Cæsium iodide 621°0 
Sodium chloride 8154 Calciunf chloride 806°4 
Sodium bromide 757°7. ° Strontium chloride 8320 
Sodium iodide. 66149 Barium chloride , 921'8 


It will be observed that in the halogen salts of both sodium 
and potassium a diminution of melting point accompanies a rise 
in the atomic weight of the halogen ; also that a lowering of the 
melting point accompanies a rise i the weight of the metallic 
atom in the case of the iodides of thé*alkali metals potassium, 
rubidium, and ctesium, while the reverse occurs with respect to 
the chlorides of the alkaline earthy metals calcium, strontium, 
and barium. Whether there is rise or fall of the melting point 
with ascending atomic weight, however, the salt of intermediate 
molecular weight invariably exhibits an intermediate melting 


point. . . A. E. TUTTON. 
e ni d . 


o 
_ SCIENCE IN {HE MAGAZINES. 


“[ HERE are wry few articles on purely scientific subjects in 

> the magazines received by us this month. Apparently 
‘the magazine-reading public thinks a scientific? pabulum un- 
suitable for Christmas reading ; or is it that men of science are 
too deeply engragsed in their researches to cultivate the art of 
writing interestingly upon the wonders of nature? Literary men 
frequently play fast and loose with natural phenomena and laws, 
and are ofteg pilloried for doing so ; but, on the other hand, 
many men of science do nc pay due reg@d ta the literary 
polish which is agsential to an attractive style. 

The first number of the Fortnightly under the new editor, 
Mr. W. L. Courtenay, contains two articles of interest to eur 
feaders, one on “A True University of London,” by Mr. 
Montague Grackenthorpe, and the other on “The Spread of 
Diphtheria,” bp Dr. Robson Roose. Mr. Crackenthorpe deals 
broadly with the whole question of the expediency of establish- 
ing in London a University which shall teach as well as examine, 
He defines the work of a true metropolitan University as follows : 
{1) To do the work of the higher teaching by its own pro- 
fessorial staff, and to superintend and aid its being done by other 
educational agencies in the metropolis. (2) To examine and to 
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grant degrees, but to grant them as a mark of succes in regular 
and systematic courses of study, rather than in the display of 
hastily acquired, an@, therefore, ill-digested knowledge. (3) 
To stimulate scholarly and scientific research by means of well- 
equipped libraries, laboratories, and other jke apparatus, and 
by the institution of public lectures of an advanced character, 
like those of the Sorbonne and the College de France. The 
scheme drawn up by the Gresham Commissioners satisfies tnost 
of these requirements, and a deus ex machina inthe shape pf a 
Statutory Commission is all that is wanted to establish it. 

So much attention has recently been given to the new treaty 
ment of diphtheria, that Dr. Roose’s sketch of the history of the 
complaint, and the circumstances which tend to promote its 
spread, comes very opportunely. His descripgion of the measures 
calculated to check the prevalence of the disease, and af the 
remedy lately introduced, is clear and concise, whilst the follow- 
ing statement, though commonly known in the scientific world,® 
will remove the misapprehgngion that exists in the minds of*a 
large section of the general public :—'‘‘ Löffler and Klebs dis- 
covered the microbe of diphtheria, and studied its life-history ; 
Roux and Yersin demonstrated thatethe bacillus was capable of 
evolving toxic material, and Behring, crowned the edigce by 
discovering the afttidote.” . 

An address by Prof. G. W. Prother®, on ‘‘ Why should we 
learn History ?” contained in fe National, would at first hardly 
seem to be a subject for commenf in these columns. There is, 
however, much in the address worth noticing here, for Prof. 
Prothero shows that history, if not strictly speaking a science, 
may be taught in a scientific way. ẹ Let us briefly state his 
argument. There are many» gaps in history, but in every 
science there is a lack of informatign on certain points. Even 
astronomy, the most exact of the sciences, has its dark spots, 
and there are shady places in ev8lutionary bfology. Thus, so 
far as imperfection of knowledge goes, history and science only 
differ in degree. A greatee difficulty, perhaps, is that the his- 
torian cannot employ experiments either to discover factg or to 
tést observations; but here again it suffers in company with 
geology and other branches of natural knowledge concerned 
with the past. History is therefore not disqualified? from. being 
a science becauge it is nof experimental. The infinite variety 
and extent of histgrical phenomena, and the presence of the 
human element are, however, ‘‘obstacles which, it must 
be allowed, check history on the threshold of science, If 
indeed the term science is to be restricted to the knowledge 
and application of general laws—if that alone is science which 
can foretell with certainty the occurrence of certain results—if 
science deals with no phenomena but such as can be exactly 
weighed and measured.-then history is not a science at all. 
But this is surely to A science within too narrow limits. 
All sciences are not equally exact or equally capable of general- 
isation. . . . There jis, in fact, a regular gradation from the 
sciences of abstract reason and mathgmatical formule, through 
the phenomena of the inanimate and the animate world to the 
world of man.” But? dace Prof. Prothero, if history be 
granted a place among the sçjences, it must be scientific in the 
ascertainment of iás facts. ‘Take the Black Deatheas an illus- 
tration. The vague and exaggerated statgments of certain 
chroniclers of its ravages mayebe taken as evidence, or the 
more laborious pr@cess of searching the registers of the time 
may be explored. The difference is that ope of thg ways is 
scientific, while the other is unscientific. In the drawing of 
conclusions, @lso, ‘‘there is the same disignction between scien- 
tific and unscientific work as there is in the ascertainment 
of historic facts. For instance, Buckle, ip illustrating his 
theory that national character depends largely upon food, 
attributes the weakness of the Hindoos to an almost exclusive 
diet of rice. A striking but misleading generalisation, for, as 
Sir H. Maine ghas pointed ot, the great majority of the 
Hindoos never eat rice at afl... . . There ig then, a scientific 
way as there is an unscientific way of studying history. If 
tgeated one way, its results are guess-Work and delusion; if 
treated another way, if industry, reason, and sober judgment 
are brought to bear, its results are in many cages matter of 
certainty, in many others matter of at least ehigh probability. 
And, if we except the science of mathematics, what more can 
be said of any science?” The main object of Prof. Prothero’s 
address was to show that historical study exerts considerable 
influence upon the mind and character. This is certainly the 
case, and if the student is trained on the lines indicated in the 
foregoing, intellectual results of the highest order must follow. 
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Te great lamdslip which caused the formation of the Gohna 
Lake, Guthwal, in the central Himalayas, has led Mr. W. M. 
Conway to write on ‘‘ Mountain Falls” in the Contemporary.. 
This catastrophe, however, is only used as a peg upon which 
to hang an ac@unt of the great Alpine landslip which buried: 
part of the village of Elm, ‘in Canton Clarus, thirteen years 
ago. The Contemporary also contains a metaphysical article 
by Emma Marie Caillard, in which cosmic and ethical pro- 
cesses are discussed, and Prof, Huxley’s opinions on evolution 
and ethics are criticised. Prof. Huxley is also involved ina 
paper on religion and science, contributed by A. J. Du Bois to 
the Century. Another article for abstract philosophers is Prof. 
Seth’s second paper on ‘‘ A New Theory of the Absolute.” 

e Sir Robert Ball contributes to Good Words another of his 

interesting—albeit superficial—papers on great astronomers, 

the subject being Sir John Herschel. Chamdéers's Journal con- 

tains the usual complement of chatty articles, among which we 
notice one on smoke absorption, descriptive of Colonel Dulier’s- 
‘pategt system of removing the soot and sulphurous acid’ from: 

the products of combustion, by treatment, before passage into- 
the chimney, by both steam and water ; and another on remark- ' 
able hailstorms, 

A passing reference will suffice for the remaining papers on 
scientific topics, The result of prematurely releasing a chrysalis 
from its cocoon, a subject on which we published a letter by 
Dr. L, C. Jonesgin our issue of November 22 (p. 79), serves: 
Mr. W, C. Wilkinson as the theme of a poem in the Century. 
St. George Mivart writes popularly on ‘‘ Heredity” in the 
Humanitarian, his paper dealing chiefly with Prof. Weismann’s 
speculations. A posthumous paper of Richard Jefferies’ 
appears in Longman’s Magazine, and Mr. Phil Robinson con» 
tributes a facetious paper on rattlesnakes to the Auglish Tilus- 
trated, In addition to the magazines and reviews named in the 
foregoing, we have received Scribner, Cassell’s, and the Sunday 
Magazine ; but these do not contain any articles that can be 
commented upon here. 


OYSTER CULTURE ON THE WEST COAST 
OF FRANCE. 
AT 


the request of the Lancashire Sea-Fisheries Committee, E 

spent some time, last June and July, in investigating the 
various methods of shell-fish culture in use along the western 
coast of France from Arcachon in the south to Brittany in 
the north.. There can be no doubt that there are extensive and 
flourishing shell-fish industries along the French coast, and one 
is struck very forcibly with the admirable manner in which the 
people seem to make the best of unfavourable conditions, and 
to take full advantage of any opportunity given to them ‘by 
nature. Few places on any coast could look more desolate and 
forbidding than the vast mud swamps of the Bay of Aiguillon, 
and yet by means of the ‘‘bouchot” system many square miles 
of this useless ground have been -brought under cultivation, and 
an industry established which supports several villages. Then 
again, the neat little enclosures along the beach at many places, 
carefully tended by the owners at low tide, remind one con- 


stantly of market gardening, and enforce the truth of the idea, ` 


long familiar to the biologist, and now beginning to be more 
generally recognised, that the fisherman should be the farmer, 
not the mere hunter of his fish, and that aqui-culture must be 
carried on as industriously and scientifically as agriculture.. 

In addition to industry and care on the part of the fisher- 
folk, women as’ well as men, the success of the shell-fish 
industries in France is largely due to the encouragement and 
wise assistance of the Government, especially in the regulation 
of general oyster-dredging and the reservation of certain grounds 
for supplying seed. The practical question—and one of enor- 
mous importance—“is: Is there anything special in the conditions 
in France, either of the land or of the water, which would 
render their methods inapplicable to our more northern shores ? 
Ido not believe that the question can be satisfactorily and 
finally answered until some experimental cultures on a fairly 


elarge scaie have been tried; but a consideration of the details 


and results of the French methods will at least give us some 
idea of which experiments are worth trying, and of the localities 
which might be cultivated with most prospect of success. 


1 Abstract of a repor‘, | y Prof. W, A. Herdman, F.R.S., tothe Lancashire 
Sea-Fisheries Committee. 
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The leading characteristics of French oystesculture are (1) 


that the whole is under the regulation and superviston of the 
State, concessions of ground being given to individuals or 
companies (e.g. at about 30 francs the hectare at Arcachon) 
for the purpose of forming oyster pares”; (9) that certain 
grounds are set aside or preserved as banks of breeding oysters 
to supply the spat ; and (3) that the whole process of raising 
the spat, and rearing and fattening the oyster, is not carried on 
at one locality, but is subdivided and specialised, spat-production 
taking place best at one locality, such as Arcachon, and fat- 


tening for market at another, such as Marennes, 


Two species of oyster are cultivated, Ostrea edulis, the ordi- 


nary rounded flat oyster of north-west Europe ; and O. angulata, 


the elongated Portuguese oyster. The latter, although increasing 
in numbers in some places, and becoming of considerable com- 
mercial importance, is not so highly thought of as is Ostrea® 


edulis, 


There are now only two places on the coast of France where 


spat is produced in sufficient quantity.to be of commegcial 
importance. 


culture centres in France, and even export to other countries. 


One merchant I met at Arcachon told me that he had already 
sent eleven millions of oysters to London that season? I 
visited in all about ten different oyster-culture centres ; but as 
several of these showed nothing special, they need not be 
mentioned. The arrangements for the capture and rearing of 
spat were best seen at Arcachon, and for the further rearing 


and the fattening of the adults at La Tremblade and Marennes 


on the estuary of the Seudre. 
enjoying the hospitality of the excellent Biological Station, 


which was established nearly thirty years ago by La Société 


Scientifique d’Arcachon, and which was made use of by Paul 


Bert in 1867 for his observations on the physiology of marine 


animals. 

Arcachon presents remarkable facilities for the study 
of shallow-water marine forms, and is of great interest to the 
biologist, as well as to the ostreiculturist. 
(Bassin d’Arcachon), which is about 80 kilom. in circumference, 


contains at high tide about 15,000 hectares of area, and is, over 


the greater number of the channels, about 5 to 10 fathoms 
in depth, while two-thirds of the whole area dries at low tide. 


In the middle of the ‘‘bassin,” and north of the town of 


Arcachon, is a small island, Ile des Oiseaux, and on the shores 
of this, and on various other flat shallow parts which are 
exposed at low tide, and which are called ‘‘crassats,” are 
situated the oyster ‘‘ parcs.” Some of these areas are reserved 
by the State for the purpose of producing spat, a wise pre- 
caution, although some of the parqueurs think the State reser- 
vations unnecessary, as there are so many adult oysters over the 
ground that plenty of spat is sure to be produced. Certainly 
during the time of my visit, which was just when the free- 
swimming embryos were settling down, the water over the 
parcs seemed to be swarming with them, and the spat was 
making its appearance over all sorts of suitable submerged 
objects. The summer of 1893 was, however, a particularly good 
season, which the parqueurs attributed to the great heat. 
Probably calm weather and absence of rain during the critical 
period when the young oysters are free-swimming, and then 
settling down, has as miuch to do with a heavy fall of spat as 
the actual temperature. 

The oyster reproduces at Arcachon between May and the 
beginning of July, and the young animal leads a free swimming 
existence for about a week before settling down as spat. The 
parqueurs examine carefully the condition of the spawn in the 
old oyster, and at what they consider to be the proper time 


(generally about the end of June) for catching the deposit of 
It is of 


spat, they place their ‘‘ collectors” in position. 
importance that the collectors should not be put in the water 
too soon, as they are liable to become coated with slime and 
sediment, which will prevent the young oyster spat (‘‘naissain ”) 
from adhering. The collectors are crates (‘‘gabarets” or 
“t ruches”) of earthenware tiles, coated with a limy cement 


1 Two-year olds, measuring 5 to 6 cm. across, cost at the rate of .x2 francs 
per x000, and somewhat older ones, measuring 6 to 7 cm., 25 francs per 1000. 
“These prices include packing and carriage as far as Bordeaux, where they 
meet the steamer. On an average only 1 per cent. die on the journey. From 
the middle of March to the middle of April is the best time to send young 
oysters for stocking purposes to England. Before that it is liable to be too 
cold in England, and laterit is too hot in Arcachon for transportation to be 
effected safely. 
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These are Auray, in the north,’ and Arcachon, in 
the south, and these two localities supply all the other oyster 


At Arcachon I was fortunate in 


Its vast inland sea 


which gives them a whitewashed appearance. The tiles are 
like ordinary roofing tiles, about fourteen inches long by six 
inches at one end and five at the other? gnd half an inch in 
thickness. The cement with which they are coated is made of 
lime mixed with sea-water and a certain amount of sand, so as 
to form a creamy” paste, Different proprietors use slightly 
different proportions of lime and sand. The process of coating 
(“ chaulage ”) adds frem one-sixteenth to one-eighth inch in 
thickness to each side of the tile. It has to be done with 
somé care, so that the limy layer may be of the right nature, 
spfficiently strong and adhesive, and yet readily detachable when 
the time for ‘‘détroquage” comes, so that the young oysters 
may be removed from the tiles without injury, and without 
the necessity of bregking up the tiles, as used to be the case. 
By thg present metfiod the little oysters and film of cement can 
be flicked off rapidly by a skilled hand with a square-ended 
knife, and the tiles preserved for use again the®following year. 
Alozen or more millions of these tiles are probably employed 
each year gt Arcachon. The prepéed tiles are arranged in 
alternating rows lengthways and breadthways inside cases made 
of strips of wood, so that the water may flowin readily between 
and around them. The cases of collector I measured were 
about © feet x 2 feet «l 3 feet in height, ach holding 120 
tiles arranged in ten layas. The alternating arrangement of 
the layers is intended to*break ye the currents of water as the 
tide runs through the ‘‘ ruche, form eddies, and so give the 
young oysters a better opportunity of affixing themselves to the 
tiles, The tiles arg all placed with the convex surface upwards, 
as it is very important that there should be as little opportunity 
as possible given for the® collection of any fine sediment in 
which the young spat mighg‘be smothered, The arrangement 
of tiles above described is now considered the best at Arcachon, 
Various other arr@ngements heve been tried, and may be suited 
to special conditions of bottom or depths of watgr. 

I was very fortunate in seeing sqmg of the tiles just after the 
young oyster spat had been deposited, and photographed sucha tile 
covered thickly with the minuteember-coloured specks. There 
may be several hundred such young oysters on one side of a tile, 
During my stay at Agcachon I found that the temperature of the 
water varied from 74°F. toover 80° F, wand thespecificgravity from 
1'022to 1024. H&wever, it is known that no sudh high tempera- 
tures are really required for spat production, Since, ¢.g., Captain 
Dannevig has had an abundant depesit of spat in his pond near 
Arendal in Norway, where the July temperature of the water 
was only 63° F. To compare these with our own district, we 
find that in the same week of. July 1893 the water off the south 
end of the Isle of Man was on the average about 60° F. with a 
specific gravity ranging from 1'029 to 1°026, while shore pools 
near the Biological Station at PorteEr®, comparable as to ex- 
posure with the pyster parcs at Arca€hon, reached as high a 
temperature as 76° F. Dr. Bashford Dean? and other authori- 
ties state as their opinion, that a low specific gravity is necessary 
for a good deposit of spat, but there is no unanimity on this point 
amongst the practical men at Arcachon some of whom are keen 
observers, and are in the habit of taking the temperature and 
specific grayity). ° M š 

After removal ffom the tiles, those young oysters which are 
not sold to ‘‘él@veurs” away from Arcachon are kept for 
another year or two in the parcs. They age placed at first in 
flat trays having a floor and lif of close galvanised wire netting, 
of about®half-indh mesh, and these trays (‘‘ambulances”, or 
“ caisses ostreophiles”) are placed between short posts in the 
water on the oyster pafe, so that the tide can run ffeely through 
them, supplying the oysters with food and oxygen. They measure 
about 6 feet by 4,"nd are 6 inches deep. They serve to keep 
the young oyster, during the early period of its life, out of the 
sediment, and they also protect it from its numerons natural 
enemies, sucifas the starfishes and crabs, which manage to suck 
or pick out the soft body, and whel&s, such as Perpara, Murex 
and Nassa, whic® can bore a hole through the shell. The 
ambulances are constantly looked after by the oyster men and 
women, who come at low tide, when they are exposed, open tle 
lids, and pick over the contents, removing enemies and impuri- 
ties which may have got in, taking out any dead oysters, and 
rearranging those that,are left, so that all may have a fair 
chance of obtaining food and growing normally. The young 
oysters grow rapidly in the ambulances, and soon have to be 
thinned out. The larger ones are removed, and if large enough 
are thrown into the open areas of the parc. In this way, by 


1 Various important{papers in Bulletin U.S.‘ Fish Commission. 
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thinning out, rearranging, and adding fresh supplic&, relays of 
young oysters in their, first year may occupy the ambulances for 
eight months, although an individual oyster may only be in for a 
month or so. 

Eventually all the oysters not sold to @leveurs get trans- 
ferred from the ambulances:to the open rectangular areas, 
like little fields, which make up the rest of the parc. The gow 

_ banks bounding these areas are formed of two parallel rows of 
close-set vertical bunches of the local heath, Erica scopd%ia, 
with the space between, a foot or more wide, filled in with masses 
of a tenacious clay obtained from the Ie des Oiseaux. Plank? 
of. wood: and stakes, to strengthen the boundary, are also used in 
places, and at one corner a sluice is formed, so that the water at 
low tide may either be retained to a depth o® 6 or 8 inches, or 
allowed to run off as required. About one million oysters can 
be accommodated in each little field, which is about at the ratee 
of 125 to the square metre. Going thoroughly over a pare, 
partly in a boat and partly’ By wading, gives one ag excellent 
idea of the extensive and profitable system of aquiculture 
practised at Arcachon. a ° 

Between neighbouring oyster parcs, and surrounding the 
“concessions” ofethe various proprie@®re, run lanes of Water 
about 4 metres wide. These give readygaccess to the parcs, and 
can be traversed by the long @gondoladike boats of the par- 
queurs, The lanes are Bordered eby rows of tall saplings with 
bunches of twigs left on. These are called ‘‘ pignons.” They 
keep waving in any slight breeze, and give a characteristic ap- 
pearance to the scene. ‘The oyster men declafe that they are of 
use in frightening away fish, and esp€cially the voracious ray 
Myliobatzs, which might otherwise dg great damage in the pre- 
serves, Possible depredations of another kind are guarded 
against by the “‘ pontons,” or large barges moored at the 
corners of the pgrcs in which the “‘ gardes des pêches ” live. 

Great numbers of the oygters bred and reared through their 
early stages at Arcachon are sent to Marennes and La Trem- 
blade, in the flat district on beth sides of the estuary ®f the 
Seudre, to be fattened in a sarc d’élevage, and ‘‘ greened”’ by 
feeding upon the diatom Navicula fusiforgeis, vaw, ostrearia, 
Wide canals, from the estuary lead the sea-water inland, and 
supply the numertus ‘‘claires,” which are metely shallow arti- 
ficial ponds excavate! inthe clayand marly soil. In spring and 
early summer the muddy flowr of the claire undergoes a good 
deal of preparation by digging, cleaning, draining, and exposure 
to sun and air, in order that later on, when sea-water is re- 
admitted, at first in small quantity, it may be in what has been 
found by experience the most favourable condition for the 
growth of the desired kinds of lower alge. These soon cover 
the floor with a dense ern @rowth, which the éleveurs recog- 
nise as being of great impdrtance to the nutritiog of the oysters, 
Samples of the growth which I collected from the bottoms of 
several claires consisted of Cladophora flavescens and C. expansa, 
along with Spirulina tenuissima and a Lyngbya and little tufts 
of Calothrix, while a more detailed examination with the micro- 
scope shows that these plants are teeming with small animals 
and other forms of Ijfe, and rfearly everything is coyered with 
innumerable diatoms. Probably the larger green alge, thought 
so much of by the éleveurs, arg only of imp¥rtance in oyster 
culture in providing points of attachment and shelter or favour- 
able environment for the microscopic forms of life, and especi- 

„ally for the diatoms. It is well kngwn that diafoms fori a most 
‘important constituent of the food of oysters, and that the 
greenish blue tint of the celebrated Marefines oysters is due to 
the presence in the claires of enormous quantities of Navicula 
fusiformis, var. ostrearia, upon which the oyMers feed. This 
form is found in ourown fishery district in the estuary of the 
Dee (and probably elsewhere), although not abundantly ; but it 
is Probable that ghere are varigus other allied @iatoms that 
would do eqhally well for reasing and fattening oysters on, and 
as a matter of fact the examination of the cont@hts of an oyster’s 
stomach shows that the food consists of » number of different 
kidds of diatoms as well as other minute organisms. 

Altogether, all the evidence I was able to collect shows, fi 
think, that the bottom of a claire is teeming with microscopic 
life, and that it is probably this rich feeding” alone which is 
necessary in order to bring the oysters, in a very short period — 
a few weeks usually, sometimes ten days or a fortnight is 
sufficient-~to the desired condition of fatness and flavour. ‘The 
autumn and early winter months are said to be the best for 
fattening and greening. 

I shall have to omit all reference to the industries at Pointe 


NO. 13.11, VOL. 51] 


[DECEMBER 13, 1894 | 





le Chapusg at the Island of Oléron, at La Rochelle, at Les 
Sables d’Olonne, and at Le Croisic—except a brief explanation 

of the basins of ‘‘dégorgement” seen at Le Chapus and else- 

where. Thesegare shallow tanks, high up on the beach, with 

smooth bricked or tiled floors, so that they can be kept clean 

and free from mud. Their purpose is to enable the oysters 

taken fresh from the pares and claires, and which naturally have 
some fine mud and food-matters of a decomposable nature cling- 

ing to them, both externally and internally, to lie for a few 

days in clean water, and so get rid of their impure mud and 

excreta before being packed up and sent off on a journey. The 
oysters also become acctistomed in these basins, which can be 

emptied and filled with water periodically, to close their shells 
afid stand prolonged exposure to air. 

e I donot see that the French shores are, in any important 

respects better fitted for shell-fish culture than some parts of 
our own Lancashire and Cheshire coast.! The deposits, -both 

littoral and submarine, are, on the whole, much the same, the 

fauna§ both macroscopic and microscopic, is scarcely appre- 

ciably richer, and although the temperature of the water is 

decidedly higher in the south—probably on the average about 

10° F. higher in summer—TI do not think that that is an essen- 

tial condition, so dong as the winter temperature of our water 
does not get too low, It would certainly be necessary, I think, 

to keep our oysters completely submerged during the winter 

months; but thefe are several -places in the estuaries of the’ 
Dee and the Ribble, and in the Barrow Channel near Roe and 

Peil Islands, where “‘ littoral ”- cultivation in summer might be - 
combined with ‘‘bedding outi ‘winter*-somewhat as is done 

at present with American oysters in the estuary of the Wyre, 

near Fleetwood. As to the other conditions—of bottom, of water, 

and of food, several places in the Barrow Channel and in the 

Dee estuary seem to me to be well fitted for oyster culture. 





ENDOWMENT FOR SCIENTIFIC RESEARCH 
AND PUBLICATION? 
I. 


TWENTY years ago Prof. Tyndall delivered in New York 

and in other cities of this country a series of lectures upon 
light. The last of the series was an impressive plea for a more 
thorough prosecution of original research in pure science ; and 
incidentally, for the need of endowments to maintain it. ‘I was 
fortunate in having the opportunity to listen to that remarkable ` 
course of lectures, and to that plea for science. [ts impression 
has never left me. The impression was the deeper, because 
Tyndall set upon it the seal of self-denial. Some 30,000 dols., 
nearly the entire net proceeds of his lectures in the United 
States—money for which he undoubtedly had abundant use in 
his own affairs, or at least in the prosecution of researches in his 
own country, and which by all precedent and the example 
of other lecturers he would have taken with him— 
this he has given to the science of this country, 
endowing therewith, in 1885, three scholarships for the 
prosecution of original, research, in physics, one under 
the direction of Columbia College, one under Harvard, and a 
third at the University of Pennsylvania, 

The truths uttered and the example set by this self-denying . 
master have already many times borne fruit. The late President 
Barnard, of Columbia College, who was a warm supporter of 
Prof. Tyndall when here, bequeathed to Columbia upon his 
decease a few years since the sum of 10,000 dols, for the 
endowment of another fellowship for the encouragement of 
scientific research, upon substantially the same terms as those 
of the Tyndall scholarships. In other parts of the country 
there have been some other endowments for similar purposes, 
In the last year Columbia has also received 100,000 dols., the 
munificent bequest of Mr. Da Costa, for the establishment of 
the department of biology. Although this bequest is not’. 
primarily for the prosecution of original research, it is not. 
restricted by hampering conditions, and will to some extent, it 
$s hoped, admit of a direct and continuous support of the highest 
and most advanced studies. 

The appeal made by Tyndall has been often renewed by 


1 This, being a report to the Lancashire Sea-Fisheries Committee, is only 


4 concerned with localities within the Fishery District. 


2 Address delivered by Mr. Addison Brown, at a meeting of the Scientific 
Alliance of New York. (Reprinted from Smithsonian Report, 1892.) 
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scientific men ; by the heads of universities; by the presidents 
of scientific associations, here and abroad; and by none, 
perhaps, more eloquently than by Dr, Edwin Ray Lankester, in 
his address before the biological section of the British Asso- 
ciation at Southport, in 1883. ® 

What shall we say to the call and the examples of such men? 
Was the gift of Tyndall based only upon an idle fancy? Or 
was it the result of a clear perception of a profound truth, viz. 
America’s need of that money as a stimulus and support to 
more scientific research ; the call on him being felt to be the 
more imperious, because the need of it was so plain to him, 
while obscure to others ; and making his act, therefore, a noble 
instance of self-renunciation in an unappreciated cause ? 

“To keep society as regards science in healthy play,” hẹ 
says, ‘‘three classes of workers are necessary : 

**(1) The investigator of natural truth, whose vocation it is? 
to pursue that truth and extend the field of discovery for truth’s 
own sake, without reference to practical ends, 

‘*(2) The teacher, to diffuse this knowledge. . . . . 

“ (3) The applier of these principles and truths to make fhem 


- available to the. needs, the comforts, or théduxuries of life. . . . 


‘These three classes ought to coexist and interact. The 
popular notions of science . . . often relate, not to science 
strictly so-called, but to the application of science.” 

The great discoveries of scientific truth, he continues, are 
“not made by practical men, and they never-will be made by 
them ; because their minds are beset by ideas Which, though of 
the highest. value in one point of view, are not those which 
stimulate the original discoverer.” 

In a chance conversation, a few weeks since, I received a 
confirmation of these words, so direct and unexpected, that it 
may bear citation. I was talking with an electrical expert who 
had made several very interesting and important inventions. I 
asked him of how much importance he conceived that the 
scientific men of the closet, theforiginal investigators, so-called, 
had been in working out the great inventions of electricity 
during the last fifty years—the telegraph cables, telephones, the 
electric lighting, and the electric motors ; and whether these 
achievements were not in reality due, mainly, to the practical 
men, the inventors, who knew what they were after, rather than 
to the men of science, who rarely applied their work to prac- 
tical use ? 

** Not at all,” he said, ‘‘the scientific men are of the utmost 
importance ; everything that has been done has proceeded upon 
the basis of what they have previously discovered, and upon 
thé principles and laws which they have laid down. Now-a- 
days we never work at random, Look at that electric light! 
Of the energy expended in producing it, only 7 per cent. 
appears as light; the rest, 93 per cent. is wasted, mainly in 
heat. We are all now trying to prevent this enormous waste. 
I want to reverse that proportion; but if I can reduce the waste 
to only 33 per cent. a patent of my invention will be worth 
millions of dollars for its economy in production. In seeking 
this we do not work at random. I go to my laboratory ; study 
the applications of the principles, facts, and laws which the 
great scientists like Faraday, Thompson, and Maxwell have 
worked out, and endeavour to find such devices as shall secure 
my aim,” 

This is but an expression, in another form, of what Tyndall 
said twenty years ago: ‘‘ Behind all our practical applications 
there is a region of intellectual action to which practical men 
have rarely contributed, but from which they draw all their 
supplies. Cut them off from that region, and they become 
eventually helpless.” a A 

What is true in one department of natural science is, I appre- 
hend, equally true in all. The practical men do not work at 
random, but upon the basis of what scientific research and 
publication have previously put within their grasp. 

It is evident, therefore, that not only the advancement of know- 
ledge itself, but all possibility of any continuous advance in those 
greatimprovementswhich are to mitigate thesorrows, and promote 
the health, the conveniences, and the comforts of men, is vitally 
‘dependent upon the progress of scientific research. In recent 
years how marvellous have these improvements been! Besides 
those that are most common and familiar to all, what miracles, 
almost, have been achieved through the’ photograph, the 
spectroscope, the microscope ; by the discovery of the sources 
of fermentation and of putrefaction ; by the discovery of an- 
esthetics and the application of antiseptic methods in surgery, 
and in the treatment of other lesions! These latter discoveries 
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alone have ¿ameliorated beyond expression the sufferings of 
man ; they save more lives than war apd pestilence destroy, 
surpassing even in that regard the.safety lamp of Sir Humphrey 
Davy—an invention which at the time‘it was made, was said 
to have exceeded every previous discovery as a means of saving 
human life, except, possibly, inoculatioa for smallpox, 

This vital relation between the advancement of knowledge 
and¢he welfare of mafi furnishes an all-sufficient reason for the 
continuous and never-ending prosecution of original research, 
Of necessity the original work of discovery must always lead ; 
fpat must always precede the practical applications. The 
necessity for such research must therefore continue so long as 
science and human society endure. As there is no limit to the 
advance of knowlegge, so there can be no limit to the benefac- 
tions gt is capable of conferring upon mankind. The more rapid 
the advance, the more speedy the enjoyment pf its fruits, In 
this relation alone the need of ample provision for scientific 
progress is one that addresses itself qgjually to the nation, to the 
State, to philanthropists, and to all who would advance the 
welfare of man on the broadest and most enduring lines. 

How shall such research ebe maintained amd extended? The 
investjgator of pure sciepce does“not work for profit. His dis- 
coverles are not marketable. The law allows*no patent upon a 
principle of nature or thè discovery of a new truth. Newton 
could not patent the law of gra®itation, nor Volta the galvanism 
of the voltaic pile ; nor EhrenSerg and Schwann the discovery 
of the widespread influence of-bacteria ; nor Faraday, nor Henry, 
electro-magnetism,; nor Joule, his correlation of forces; nor 
Jackson, his anzesthetics ;,nor Lister, his antiseptic treatment ; 
nor Koch, nor Pasteur, their disowveries of the bacilli, the de- 
struction of which may lead to the cure or amelioration of 
terrible diseases. To the practical men and to the inventors, 
on the other han@, who appl} to the specific wants of men the 
truths and principles which the-men of science hate made known 
to them, the law, in the form of æ patent, gives a monopoly of 
from fgurteen to twenty-one years. They thus obtain, as a rule, 
a reasonable, and, in some cases, even an excessive, pecuniary 
reward. In.this country alone nearly 500,000 patents have been 
issued ; the? are increasing at the rate of about 25,000 per 
year. In the extreme multiplicatién of patents affecting a 
large part of everything we use, the whole world, it might 
almost be said, is paying tribute to the inventors ‘and practical 
men}; while to the original discoverers, who have made so much 
of all this possible, there is no þromise of pecuniary reward. 

This is not said by way of complaint. In the nature of 
things it is scarcely avoidable. The aims, the motives, the 
methods, and the genius of the two classes of minds are and 
ever must be widely distinct. Orjging] discoverers cannot be 
turned aside from their special work tq@become mechanics and 
inventors without infinite loss. Prof. Henry had one form of 
the electric telegraph in actual use some years before Morse 
conceived it.) But howegreat would have-been the loss to 
science, without any corresponding gain, had Prof. Henry in 
1830 turned away from pure science todo the subsequent work 
of Morse in adapting the telegraph to common and valuable 
use! e > e . ; 

Research in puge science can never be made a self-supporting 
pursuit. It can never, theref@re, be carried forward broadly, 
and continuously, and effectivgly, except thi®ugh men sustained 
by somegform of stipend or endowment. Occasionally, it is 
true, men of independent fortune, like Harvey, and Darwin, 
and Lyell, and Agas@z, have devoted themselves to original 
rgsearch upon their own means, and have accomplished most 
important results. But these instances are rare, Many other 
persons, too, with aptitudes and tastes for research, though not 
following a scientific career, have carried on private researches 
in the intervajs of leisure stolen from the exacting demands of 
professional or business life; afld these have,@n th aggregate, 
added no small argount to the comfnon stock of knowledge. 

It is no disparagement, however, of these subordinate workers 
to say that nearly all®the great discoveries, and nearly all the 
great advances along the lines of knowledge, have been achieved 
by men who,in the main have devoted their lives to the work, 
and have been supported through institutions or endowments 
which made this devotion possible. Government appointments, 
professorial chairs, or salaried positions in scientific institutions 
of some kind, have been and must continue to be our chief 
dependence, And it is manifest that these can only be main- 
tained by Government aid, or by the bounty of private in- 


2 “Smithsonian Report,” 1878, pp. 159, 262 
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dividuals. The former is mainly the Eurdpeanesystem ; the 
latter, in the main, ig urs. There, universities are founded by 
the Government ; here, chiefly by the people.» ` 

In Germany there are twenty-one universities maintained by 

the Government. In each of these, as Dw Lankester states, 
there, are five independent establishments in the department of 
biology alone, viz. in physiology, anatopy, pathology, zoology, 
and botany. At the head of each of these establishments%here 
is a professor, with two paid assistants, making altogether gbout 
300 for biological research in Germany ; and he estimates about 
one-quarter of that number in the same department in England. 
In all the sciences, therefore, there would probably be found in 
Germany from 800 to 1000 persons of high scientific attain- 
“ments, supported by the Government in Me universities, who 
are regulaily and systematically engaged in the disco®ery of 
new scientific @ruth. For it is there made both the object and 
the duty of the professors of natural science to carry on origipa 
investigations by work in@he laboratory. Their positions are 
obtained through previous distinction in such infestigations, 
and it is for this work that their small but fixed stipend is paid 
by the Government. fea 5 

In the Collegg de France, also maintained by the @overn- 
ment, there is the same requirement, though with a larger salary 
to the professors, and with the ggde duty imposed on them to 
deliver to the student$ about forty lectures yearly upon the 
subjects of the professors’ researches; while in Germany the 
professors ‘also receive from each student who attends their 
lectures, a moderate fee, which serves to in@rease their meagre 
stipend, as well as to stimulate their activity and usefulness, 
Under this system, Germany has become the greatest school of 
science, and the resort of the whofe world. 

In this country the opposite gystem prevgils. The colleges 
and universities are mainly private foundations, dependent on 
private gifts and endowments. The colleges are unwisely 
multiplied. All are moré $r less cramped for money. This 
limits the number of professogs and assistants appointegl for in- 
struction, and crowds them with routine work. The result is 
that in all but a few colleges, and in these until comparatively 
recently, the duties of insgruction have lef? to the professors but 
little time or ®pportunity for the prosecugion of original in- 
vestigations ; and#hese with but poor equipment and inadequate 
means, ° : 

In not one of all our colleggs and universities, so far as I 
have been able to ascertain, is there a single professorship 
endowed or founded, even in part, for the avowed object of 
original scientific research. Instruction, not discovery, is the 
only avowed object. It is te the great credit of American pro- 
fessors and teachers thax, gith so' much routine work on their 
hands, and so little eisure for research, they should have 
accomplished by purely voluntary studies so*much as is shown 
in their contributions to our scientific publications, 

To what is said above, perhaps aWirtual exception should be 
made as respects our astronomical observatories, in which, the 
labours of instruction being less, original work has been 
perhaps expected, and has been accomplished with most signal 
success. To somé extent this*may possibly apply t@our medical 
schools also. And in other departments, generally, wherever 
time and opportunity have be@n afforded, much original work 
has been done byour professors, some of it of the first class. 
This is attested, not to mention living instgnces, by the work 
of Prof. Henry at Princeton? Dr. Torrey at Columbia, Dr. 
Silliman a® Yale, Dr. Gray at Harvard, and many others that 
might be named. In a number of the States, also, and gat 
Washington, there have been maintaineg by the State or 
nation a number of scientific men, in connection with certain 
State or national interests, who have accomplished most im- 
portant results; of these, Dr, James Hall, of ghis State, is a 
conspicuous in®ance. At Hafvard and at other colleges some 
noble opportunities for special study have bgen also provided in 
their scientific schools and museums ; ngtably in the zoological 
museum, the Jefferson Physical Laboratory, and the Peabody 
Museum of Archæology at Cambridge, and also in the depart- 
ment of hygiene at the University of Pennsylyania, But in 
most of these the great complaint is theelack of necessary 


- endowments to make possible the active advanced work in® 


original discovery for which those institutions are designed. In 
the Peabody Museum there was in 1891 a gift of 10,000 dols, 
’ by Mrs. Hemenway to establish a post-graduate fellowship ; 
and also a gift of like amount by Mr. Wolcott, for the general 
support of the museum’s work, New York also has within 
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‘to such investigations. 








a fe% years past seen spring up almost as by magic, through the 
efforts of a single leading spirit, seconded by other public- 
spirited men and women, and by municipal aid, a museum of 
natural history that bids fair to stand in the front rank of 
scientific oppættunities ; but the endowments of fellowships and 
professors necessary to make its opportunities available in active 
research are as yet wanting. 

England holds a position midway between the United States 
and Germany. Her scientific men lament her deficiencies. 
They are striving to increase their means for scientific work, and 
are doing so yearly. 

If experience teaches anything, it is that no broad and general 
development of scientific work of the first class is possible, 
except either through independent establishments for special 
work, or else by the university system, in which professors in 
science and their assistants are first selected on account of their 
previous distinction in original research, and are then appointed 
to continue that work, and in the teaching of students, to 
tmnsmit to them the zeal of discovery and the true methods of 
advance. ` wF 

It matters little whether the support of the university or of 
special institutions for research comes from the Government’ or 
from private endowment, provided the provision is adequate 
and constant. The difficulty with us has been, ‘and still is, that 
funds are insufficient, the means and equipment inadequate, 
and the time aljowed to the professors for research insufficient. 
There has been too much of the schoolmaster, and too little of 
the real professor. Too great absorption of the professor’s 
time in the work of instruction is injurious to both teacher and 
pupil. The most stimulating of teachers is he who by daily 
experiment is in vital touch with nature—he who brings from 
the fires of the laboratory the warmth, the illumination, and 
the inspiration of his own researches, 

This is now well recognised ; and so far as their means will 
permit, the leading colleges are by degrees relieving their 
professors of the work of elementary instruction, so that they 
may the better prosecute original researches, and at the same 
time become best qualified for the highest work of instruction. 
This system will doubtless demand watchfulness and'discrimin- , 
ation. To prevent abuses, regulation and responsibility may 
have to be imposed. But it involves the appointment of 
additional instructors. It requires added means. And this is 
indispensable as a part of the transition of our leading colleges , 
to the university system. It is indispensable, also, if we are to 
have in this country any considerable systematic prosecution of 
original research, “We must use existing instrumentalities and 
And all experience shows that outside of 
the few Government positions, and in the absence of special 
institutions for research, the professorial chairs are best adapted 
No greater service could be done 
to science than to make such endowments as should insure 
systematic and continuous research by the professors as a part 
of the new university system. 

Endowments for the same object, and operating in the same 
line, might also take a different form, viz. the endowment’ of 
several professorial fellowships, each, say, of 1000 dols. annual 
income ; to be controlled and awarded by some independent 
scientific body (such as this alliance might afford) for distinction 
in active scientific investigations, either within the country or 
within the State. I know of no more quickening impulse to 
original scientific research than such as would be given to it by 
those means. ; 

How backward we have been in this country, through the 
lack of proper endowments, in making use of the best existing 


‘opportunities for research, may be illustrated by a single 


instance: Some twenty years ago a school was established at 
Naples for the prosecution of marine biological research. It is 
most thoroughly equipped, and, being a general resort, is the 
most advantageous for study in the world. ‘It is maintained by 
a charge of 500 dols. per year upon each. table occupied, each 
occupant being entitled to all the advantages of the institution. 
Of these tables, the German States for several years have taken 


: thirteen ; Italy, eight ; Austria, Russia, Spain, and England, 


each three ; Switzerland, Belgium and Holland, each one ; the 
United States, until 1891, none, except one table supported’ by 
Williams College for two years, and one by the University of 
Pennsylvania for one year. Prior to that time about fifteen , 
othet American students in all had obtained places at the tables ` 

taken and paid for by other nations, In 18go this arrange- 
ment was prohibited by-the administration of the institution ; 
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and the right to a table in 1891, was secured to Amerianns, i 


only through the private benefaction of Major Alex. Henry 
Davis, of Syracuse. For the year 1892 the use of a table Has 
been secured through a subscription started by the American 
Association for the Advancement of Science, toward which the 
Association itself granted out of its scanty funds 100 dols. and 
was the means, I believe, of procuring the rest. 

“We have not, however, been wholly without some such means 
of study in this country through the marine biological 
laboratories established some vears ago at Newport and at 
Wood’s Holl, by Prof. Alex. Agassiz. The former has been 
now enlarged so as to accommodate eight advanced students, 
besides the professor and his assistant.” The Johns Hopkins 
University also has supplied some opportunities of this kind 
its summer school, formerly at Beaufort; later, at Jamaica ; 
but at present, as I understand, it is without any permanent? 
location. 

Our neighbour, the Brooklyn Institute, has organised similar 
‘investigations, on a minor scale, during ‘the ‘summer monthgat 
different places on Long Island. But what is needed for the 
most effective work is suitable endowments for professors and 
advanced students, in connection with an adequate biological 
laboratory, such as the Newport one enlarged might afford, 
equal in means and equipment to that at Naples, or at least to 


‘that recently completed, largely through private enterprise, at 


Plymouth, England,? 
eo (Zo be continued.) s 


SCIENTIFIC SERIALS. 


Bulletin de l Académie Royale de Belgique, Nos. 9 and 10,—— 
‘On the conversion of black mercuric sulphide into red sulphide, 
and on-the density and specific heat of these bodies, by W. 
Spring. As a general rule, if a body is capable of existing in 
two allotropic states with different densities, it is possible to 
convert the lig hter into the heavier kind by compressing it to the 
higher density, the pressure depending upon its compressibility, 
Sometimes this conversion is only possible above a certain 
“critical temperature.” In the case of the sulphide of mercury 
the conversion of the black into the red variety (vermilion) 
involves a compression of 9 per cent., and would require a 
pressure of 35,000 atmospheres, which is not at present attain- 
able. But M. Spring has succeeded in obtaining a new form of 
black HgS which only requires 2509 atmospheres. It is 
tained by sublimation of ordinary black HgS in an atmo- 
sphere of nitrogen or CO, Its density is 8'0395, while that of 
vermilion is 8'1587, and of ordinary black HgS 7'6242. A 
curious side result of the investigation is that the black sulphide 
hitherto known, after being made to expand by heat and then 
cooled, takes about a day to return to its original density.— 
Vapour tension and hygrometric state, by Dr. J. Verschaffelt. 
A new hygrometer may be based upon the fact that the hygro- 
metric state of the atmosphere may be taken as the ratio of the 
vapour tension inside a solution’to the highest possible vapour 
tension of water at the same temperature, if the tension inside 
the solution is equal to ‘that in the atmosphere, z.e, when the 
solution does not evaporate or gather moisture from the air, 
The ratio mentioned is independent of the temperature, and 
hence the humidity is simply a function of the concentration of 
the solution. In practice, Dr. Verschaffelt moistens a weighed 
piece of blotting-paper with a weighed quantity of a solution of 
lithium chloride of known concentration, exposes it to tle 
atmosphere, and weighs it again. From the last weight the 
‘equilibrium concentration ” may be calculated, and from this 
the humidity with the aid of Dieterici’s data for this salt. The 
apparatus might be made self-registering. 

1 See Proceedings American Association A. S. 1891, vol. xl. p. 449-451. 

2 Report Harvard College, 1891, p. 182. j H 

3 In his address before the American Association for the Advancement 
of Science, in 1891, President Prescott, referring to this general subject, said; 

“To nurture investigation in science is the largest opportunity before the 
American people. Research, systematic and wisely directed, requires good 
organisation and strong support, the support of many powers. It must have 
the support of able and persistent men. It needs the conference of workers, 
and the dissemination of knowledge in societies like this. It wants the 
interest and the confidence of the public. Itasks and will always obtain thè 
constant, helpful use of the press. It requires distinct provision in colleges, 
and in the institutions of higher education. It ought to be sustained 
expressly by the Government, both in the several States and under the 
United States, and sustained on broad and permanent foundations. Still, it 
needs private benefactions, Research is the growth of years. Let it be 


the demand of all, and let this call find utterance everywhere.” —Proceed- 
ings American Association, 1891, vol. xl. p. 440. - 
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Bulletin of the American Mathematical Society, vol. i, No. 2. 
(New York, Macmillan, November, 1894.)—-On the problem 
of the minimum sum of the distances o$ a point from given 
points, is the translation, by A. Ziwet, of a paper presented to 
the Society at its, summer meeting (August 15), by Prof. V. 
Schlegel (pp. 33-52). This frequentlwdiscussed problem (see 
references given by Sturm, Crees Journal, vol. 97), is con- 
sidewed by the author to offer room for further treatment. He 
discusses the best method of investigating the question, and in 
the ènd treats it by means of the simplest methods of Grass- 
pann’s “Ausdehnungslehre.” Prof. Cajori collects a number 
of authorities in confirmation of a statement in his ‘* History 
of Mathematics ” (p. 218), that it is #of true that the binomial 
theorem is engravgl on Newton’s monument in Westminster 
Abbey. The latest additional authority for his statement is 
contained in a letter from the present Dean of Westminster, 
*whom Prof. Cajori calls ‘Dr. Granville” !*-The only other 
nfatters are the notes and new publigations. 

e 


SOCIETIES *AND ACABEMIES. 
è e © CAMBRIDGE, e 


Philosophical Sodiety, November 26. — Prof. J. J. 
Thomson, President,” in the @hair.—.On Benham’s artificial 
spectrum, by Prof. G. D. Liveing. Prof. Liveing exhibited 
one of Benham’s ‘‘artificial spectrum tops” (see NATURE, 
November 29, p.e113), and a variety of discs with figures in 
black disposed on a white ground, and with white figures on a 
black ground, which, when revelved in a bright light showed 
remarkable bands of colous of various shades of red, green, and 
blue. The general result of his observations of these discs was 
that if a successfon of blacl®and white objects were presented 
to the eye with moderate, but not too great,*rapidity, then, 
when black was followed by white,ean impression of a more or 
less ged colour was perceived, while when white was 
succeeded by black a morë or less blue colour was 
perceived, If the succession of black and white was 
very rapi® the eappearance presented to the eye was 
of a more or less neutral green ®r drab. „The explanation 
offered by Prof. Liveing was based on the known facts that the 
impression produced on the retina by a bright object remained 
for an appreciable time after the Ifght from the object had been 
cut off, and that the duration? of that impression was different 
for different colours ; and on a supposition, which he did not 
know to have been as yet verified experimentally, that the 
rapidity with which the eye perceives colours was greater for 
one end of the spectrum than for the gher, From this point of 
view the explanation of the blug qlour seen when white is 
followed by blaek would be that the impression of blue on the 
retina lasts a little longer than that of the other colours ; while 
the red colour seen wheg white succeeds black is due to the 
greater rapidity with which the eye perceives red light than that 
with which it perceives blue, If, hofvever, the alternations of 
white and black succeed each other with sufficient rapidity, the 
new impression of a white patch will be preduced before that of 
its predecessor hgs vanished, and there will be an overlapping 
of impressions, and the sensetion will be that of a mixture of 
colours, or of a more or lessgneutral tint. eSo far as he could 
test the theory by his own eyes it appeared to him that the 
residual impression, left whea the light from a white object was 
suddenly cut off, wgs at first green and fadedeout through a 

ore or less blue or slate colour.—On a simple test case of 
Maxwell’s law of partition of energy, by Mr. G. H. Bryan. 





Paris. 


Academy of Sciences, December 3.—M. Loewy in, the 
chair.—The reduction of alfmina by carben, hy M. Henri 
„Moissan. The @thor describes the reduction of pure corundum 
by means of his now well-known electric furnace. Liquid 
alumina is not reduced by carbon; the reduction only tagces 
Place when the vapours of these substances are carried to a very 
high temp@rature, metallic alyminium is then produced and 
partially combimes with carbon.—Reply to M. Mayer-Aymar 
concerning his defence of Saarien as a name for the latest 
geological period, by M. A. Pomel.—A letter from Prof. R. 
Fresenius was read announcing the formation of a German 
committee in connection with the Lavoisier monument. The 
Academy appointed Prof. Fresenius delegate for this work. 
Prof. G. Hinrichs was similarly appointed delegate for the 
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United States.—On the identity of the new comgt with De 
Vico’s comet, by M. L. Schulhof (see our Astronomical Column, 
December 6, p. 132). Observations of the planet B H 1894, 
discovered ¿by M. Borrelly at Marseilles Observatory, Nov- 
ember 19, 1894; by M. Borrelly.—On the distribution of 
planets between Marsygand Jupiter, by M. E. Roger. A 
mathematical paper in continuation of a paper on the same 
subject in the previous number.—On quai alternate permyta- 
tions, by M. Désiré André.—On the temperature of the electric 
arc, by M. J. Violle. The conclusion is drawn, fron? a 
spectroscopic study of the poles and the arc itself, that the 
temperature of the arc is generally higher than that of the 
positive carbon, and that it increases with the electric 
energy employed.—On the solubility of ozqne, by M. l’Abbé 
Mailfert. At a pressure of 76 mm. water dissolves wo- 
thirds of its volume of ozone at o° C., at 12° about 
one-half. The® solubility of ozone in water acidified 
with sulphuric acid is the same as its solubility in pure. 
water up to about 20° U.°; more ozone is disgolved by 
the acid solution above this temperature. The suggestion is“ 
made that ozonisedgwater might be employed as a disinfectant 
and antiseptic.—On the superposition of the optical effects of 
different asymmetnic carbon atoms in th® same active molétule, 
by MM. Ph. A. Guye and M. Gautier.e For the determination 
of this point the authors haye u%ad in thé present instance amyl 
valerate. The ester produced ley combining inactive amyl 
alcohol with active valeric acid gives [a]p = + 1'08°, the corre- 
sponding compound with active amyl alcohol and inactive 
valeric acid gives [a]p = + 4'26°; the ester obtained from active 
alcohol and active acid gives [g]p = £ 5°32°, while the sum of 
the two former is + 5°34°. heoregically a better agreement 
should be obtained by using the racemic in place of the 
inactive forms; in this case thes sum is 5‘6@°. The differ- 
ence is probally due merely to experimental errors,— 
Experimental ‘researches ¿o the crystallisation point of 
some organic substances, by M. Raoul Pictet. The crystal- 
ligation points of a number of oi%anic substances are giveff, and 
the results are embodied in a number of general conclusions 
_ confirming previous work.—On’ the emissign of aesaccharine 
liquid by the green parts of #he orange-tree, by Dr. M. Biisgen. 
The author calls “attention to the part played*by aphides and 
similar parasites in the production of saccharine liquids from 
piney, and includes the oramge-tree among the cases of this 
ind.—Osteomyelitis of the infertor maxillary in the kangaroo, 
by MM., Lannelongue and Achard —On the action of the toxine 
from the pyogenous Staphylococcus on the rabbit, and .on the 
secondary infections which it determines, by MM. Mosny and 
G. Marcano. The toxine does*not confer immunity against the 
attacks of the living mf€ol®.—Action of high pressures on 
some bacteria, by M. H. Roger. Notable differences were 
observed between different bacteria in regard to their behaviour 
under pressure. ‘The virulence of the anthrax bacillus was very 
much diminished by a pressure of 3000 kgms.—On the dis- 
infection of foecal matter,dby M. H. Vincent. At about 16°C. 
the disinfection of normal fœcal substances is brought about in 
twenty-four hours by 6 kgms.g0f copper*sulphate per cubic 
metre. Eberth’s bacillus is destroyed in typhoidal refuse by 
5 kgms. per cubic metre; and thegcholera baciflus by 3°5 kgms. 
of copper sulphate par cubic metre after twelve hours contact,— 
Marine muds and their classificatidh, by M. J. Thoulet,, 


e. 
e © BERLIN. e 


Physical Society, November 2.—Prof. du Bois Reymond,” 
President, in the chair.—The President alluded to the death of 
Prof. Pringsheim, and drew attention to his important re- 
searches on the fertilisation of algæ.—Dr. C.H. Wind gave 
a comprehensive wgview of the researches carried 8n by Dutch 
observers with reference to K@rr’s phenomenon, He then dis- 
cussed Lorentz’s theory, and described the elabdTate experiments 
mage by Sissingh and Zeeman and by Mimself, which had 
yielded results for iron, nickel, and cobalt, which were nob 
quite in accord with the theory. Since the other theories as 
to this phenomenon, as, for instance, that of Drude, are still 
less in accord with experimental facts, the speaker had extended 
Lorentz’s theory so as to take into account the results obtained 
by Sissingh and Zeeman, and to bring the phenomenon of Kerr 
into relation with that of Hall, , This extension of the theory 
had been accepted by Lorentz, and Dr. Wind is now engaged 
on the investigation of certain phases of Hall’s phenomenon. 
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SIR RICHARD OWEN. 


The Life of Richard Owen. By his grandson, the Rev. 
Richard Owen, M.A. With the scientific portions 
revised by C. Davies Sherborn. Also an Essay on 
Owen’s Position in Anatomical Science, by the Right 
Hon. T. H. Huxley, F.R.S. (London: John Murray, 
1894.) 

HE life of this well-known and eminent anatomist, 
written by his grandson,the Rev. Richard Owen, 
has been based on such a large amount of material that 

“the writer’s chief difficulty has been to compress the 

biography ‘within reasonable limits.” While acknqwe 





| 


. ledging that the art of compression is a difficult one, we | have been of no common order. 


č 


sector for Dr. Abernethy. “Gn August 18, 1826, he was 
admitted a member of the*'Royal College of Surgeons, 
London. woe 

To the medical student of the present day, compelled 
to attend a five years’ course of lectures and demon- 
strations, and. to pass several examfnations, there will 
seem gomething enviable in the apparent ease with which 
Richard Owen obtained his qualification; there was an 
incomplete apprenticeship at Lancaster, perhaps a year’s 
cotrse of lectures at Edinburgh, and another year, about 
which we have few details, at St. Bartholomew’s, and then 
he set up as a medjcal practitioner, and gradually secured 
a smal practice among the lawyers at Lincoln’s Inn 
Fields. To those, however, who try to read under the 
lines, it will be evident that the ahjlities and industry of 
Owen, abo@t which his mother so proudly writes, must 
Up in that old tower at 


2 
still must express some „disappointment _ at the way in | Lancaster—“ Hadrian’s Tower, it was called "—after the 


which it has been carried out in the two volumes of this 
biography. For over sixty years Owen filled a more or 
less conspicuous place in the scientific world; in a large 
measure a self-taught anatomist, he at a vêry early age 
became a teacher of anatomy to others, with a wondrous 
collection of material at his disposal to illustrate his 
teaching. 


first spasm of fright *the particulars of*which are so 
graphically told us by the Professor himself, the youth of 
sixteen must have carried on his anatémical investigations 
to such a purpose that we find him, on his visit to 
Edinburgh, not enly able to detect the defects of the 
teaching of anatomy ofeProf. Monro (zertius), but able 


In these ,volumes we do not seem to find | also to attract the notice gf Jolin Barclay, and finally, on 


enough about his evolution as a man of science, and | his visit to London, able to act as prosector to Abernethy. 
we could, in some measure, have dispensed with many | We would have welcomed fore information’ as to how 


of the trifling details of his every-day life, which have, 
if any, but a passing interest. 
we attempt to show but a phase of Owen’s character ; 
but, in common: with all who had any personal know- 


ledge of him. we do not overlook, nor can we forget, the | him in his studies $ 


charm of his domestic and cultured life. 

Richard Owen was the younger son of Richard Owen, 

| of Fulmer Place, Bucks; he was born at Lancaster on 
July 20, 1804. His mother was of a Huguenot family 

of the name of Parrin, who came from Provence at the 

time of the revocation of the Edict of Nantes. 


Owen became an anatomist. Was his worthy master at 


In the following sketch Lancasfer, who could learnedly descant on certain patho- 


logical conditions, an anatomist, or did the ‘‘ elder 
fellow pupil,’ about whom he writes (who was he?) help 
Probably we will never know, and 
yet a knowledge’ of his doings during, these few early | 
years of study would have helped us to an understand- ` 
ing of the man. . 

In 1827, through the influence of Abernethy, who at 
the time was President of the College of Surgeons, 


He | Owen was appointed Assistane Curator of the College 


would seem to have inherited from his father many of | Museum, under William Clift® a@ he at once pro- 


his physical characters, his height and sturdy frame; 


ceeded to arrange the collections and to write the 


while from his mother came his fondness for music, and | descriptive catalogues, the first three parts of which 


‘a certain refinement and courtier-like style of manner 
which were of some value to him in after-life. Ap- 
parently his mental training began early, for we find his 
father writing from St. Kitt’s to his mother, “that he 


were published in tĦẹ course of 1830. Before the 
end of 1827 he was engaged to be married to Miss Clift, 
and after an eight years’ courtship they were married in 
1835. Wlianv Mome Clift had died frdém an accident in 


was glad to know James (the elder brother) and Richard | September 183% and Owey’s place at the College then 


‘came on so well with their studies, and were so atten- 


became a permanent one, In 1836 he was appointed 


tive,” at a date when Richard could not have been more | Hunterian Professor, and on the retirement of Sir Charles 


than three years and a half old, When six years old he 


Bell (in the early part of 1837) from the Professorship of 


was sent to the Lancaster Grammar School, to join his | Anatomy and Physi8logy i in the College, Owenwas elected 


elder brother, a school that will be always associated 
with the name of Whewell, the great Master of Trinity, 
Cambridge, who received here ‘his early education. 


to the vacant chajr. For these latter statements we follow 
the text before us; but is it not possible that there is 
some slight confusion here? Up to about the period 


Soon after he had left school, we find him apprenticed | when Sir Charles Bell resigned the Pgofessorship *of 
to Mr. Leonard Dickson, of Lancaster, surgeon and | Anatomy, the Igctures bearin$ on the Hunterian col- 


apothecary, and on his death, ‘in 1822, he was transferred 


lections were suppqsed to have been given in part by the 


to Surgeon. Seed,.of the Royal Navy ; and finally, on | Professor of Anatomy and in part by the Professor bf 


Mr. Seed being called'upon by the Service, he was com- 


Surgery ; byt, by a special arrangement, these lectures, 


‘mitted to the careof Mr. J. S. Harrison. Matriculating at,| twenty-four in Sumber, were, | “after 1837, to be delivered 
Edinburgh University in October, 1824, he seems to have | by Owen, as Hunterian Professor, and “the awful first | 


attended one winter, and possibly a summer, course of 
lectures. In 1825 he was in London, attending lectures 
at St. Bartholomew’s Hospital School, and became pro- 
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lecture ” was given on May 2, 1837. 
For the next twenty years of Owen’s life the scene 
was for the most part laid in Lincoln’s Inn Fields. 


I 


a 
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“Mr. Owen’ was ae ip on our door-plate | 
day. Looks most imposing,” records Mrs. Owen, 
under the date pf Jukg'22, 1836, and it was in 


June 1856 that He entered upon his duties as Super- 
intendent of the Natural’ History Department of the 
British Museum. eThese- twenty years were, perhaps, 
the fullest of Owen’s life. The boy who had begun his 
anatomical studies in Lancaster at sixteen years &f age, 
was, some sixteen years afterwards Hunterian Professor, 
lecturing before brilliant audiences of grown-up men, and 
with material to lecture about such as has seldom fallen 
to the lot of any other man. Numerous were the works 
published during’ these years, and numerous were the 
honours conferred on him. Fully detailed lists of both, 
occupying many pages, will be found at the close ‘of 
volume ii. The time fas not all spent jn tiresome 
work; Owen’s social qualities were of a well-developed 
order. We are®permitted, by "his wife’s records of their 
daily lives, toeknow of days an@ ,evenings spen®in gay 
and festive scenes. ° 

In chapter ix. weehave $®fuller Aécount than, we think, 
has to this been published about the daring thoughts that 
were at one time in Owen’s mind (1846) about the zoolo- 
gical collections of the British Museum. He calls them 
* speculations on a coneentration of all zoological illus- 
trations—living, dead, exterior, and anatomical—in one 
great connected establishneent ” ; bu failing such a 
realisation, fhe would be satisfied if “all the recent and 
fossil zoology of the Brfti$h Museum would come to this 
(College of Surgeons). Tie mineralogy would r&turally 
be transferred to the Government Museum of Economic 
Geology,” and “the Byjtish Museumewould*then be left 
free for the fufi extension of the departments which con- 
cern intellectuaf man.” The last sentence was unfortu- 
„ nately expressed ; and Within ten years, Owen’s'ideas— 

possibly affected by lapse of time and change of scene— 
had vastly charged. He thought, in 1846, Lincoln’s Inn 
Fields as central a posifion as Great Russell Street ; 
afterwards, in 1856gpthgugh he liked the position in 
Great Russell Street“well, yet for the sake of space he 
went out into the country. Perhaps, in taking note of 
this episode, we ought also mention that in 1848 he 
strongly urged'‘on his friend, Dean Buckland, the im- 
portance of the great collection of shells, made by Hugh 
Cuming, being purchased for the Britigh Musgum. _ f 

At the close of the first volume theresis an interesting 
letter, dated July 17, 1854, from Charles Darwin, which 
we do not remember to have seen before. He thanks 
Owen for his kind appreciation of his work on the Cir- 
ripedia. ‘*I got so frightened at thè thoughts of all the 
seaside species, that I have not illustrated and given fn 
detail nearly enough my anatomic’! work, which 
is the only part of the work which has really 
interested mg. I find he mere systematic part 
infinitely “tedious. I caf, however, honestly state that 


all I have said on the males of Iblg and Scalpellum is | 


the result of the most careful and repeated observation. 
If I am ever proved wrong in it I shall be surprised. 2 
On May 26, 1856, Oweh was appointed” Superinten- 
dent of the Natural „History Department of the British 
Museum, and he entered,on his duties on June 8 follow- 
ing. We presume that he resigned his position at the 
College of., Surgeons at, the end of May, as the letter of 
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the mene of the College, forwarding the regrets of 
the Council; is dated June 12, 1856. Lord Macaulay’s 
letter to the Marquis of Lansdowne, urging that, the post 
should be made for Owen, was written ir February’ 1856; 
so that the one scene of labour was exchanged for the 
other almost with the rapidity of a transformation scene, 
and before the end of June, Owen was examining the 
“two collections of Mr. Hawkins—those of Dr.. Mantell 
and Mr. Koch ”—in the British Museum, which in 1846 
he had believed-to be so much out of place there. For 
the next twenty-seven years the interests of the wonderful. 
collection were always very dear to him, and no diffi- 
culties, no rebuffs, stopped him from carrying out his 
plans about them to their uttermost. 

Chapter ii. of vol. ii. is devoted to the history of Owen’s 
connection with the British Museum of Natural History 
at South Kensington. This account “is given as.nearly 
as possible in his own words, the substance being taken 
from his address to the British Association at York in 
1881.” It would have been well if-this chapter had been 
revised by some one with a personal knowledge of the 
state of things existing in the Natural History Depart- 
ment of the British Museum prior to Owen’s appoint- 
ment, or, failing this, of some one up to the traditions of 
the place; for though, undeniably, space was sadly wanted 
for the proper display of the specimens, this department, 
as a department, was scarcely “the most . neglected 
branch of the institution,” nor could the condition of 
affairs be described as “‘ chaos.” However, in February 
1859, Owen submitted his views in a report to the 
Trustees, asking for space to display the existing specimens 
and those that might be expected to come for a genera- 
tion. Organised and crystallised forms, all were to be 
now included. This report, with plans, was presented to 
Parliament by the Trustees ; the space demanded required 
the removal of the collections from Bloomsbury, the time 
had .not come for so great a change, and Mr. Gregory, 
afterwards Sir William Gregory, here referred to as an 
“Trish Member,” asked for a Committee of Inquiry, 
which, after a pretty vigorous debate on July 22, 1861, 
was granted. In May 1862 there was a second stormy 
debate in the House of Commons, led by Lord Beacons- 
field, and the Government were refused leave, by a large 
majority, to bring in a Bill for the removal of portions of ` 
the Trustees’ collections in the British Museum. Things, | 
however, changed in 1863; Sir William Gregory had 
been made Governor of Ceylon (it is difficult to see 
what effect this could have had on the matter), and in 
June of that year leave was obtained by a majority of 132 
to purchase five acres for the required Natural History S 

‘building. Between 1880 and 1883 Owen was engaged 
in superintending the removal of the specimens from 
Bloomsbury to South. Kensington, and at the clove of the 
latter year he retired from his post, the realisation of his 
idea being attained. ; 
When Owen gave up the charge of the Museum of the 
College of Surgeons, he also surrendered the Hunterian 
Chair ; he was thus enabled to accept the Lecturership on 
Paleontology at the Royal School of Mines, in 1857. He 
gave his first lecture on February 26, concluding the course 
on April 2. Mrs. Owen: notes in her diary, Richaid’s “ de- 
sign has been clear throughout i in these lectures~ to show 
the power of God i in his creation. ” Towards the end of 


= 
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the same year he was appointed Fullerian Professor of 
Physiology at the Royal Institution, so thatgthere wa#no 
relaxation in lecturing work during these years.” Owen 
was President of the British Association at its meeting at 
Leedsin 1857. We also get a glimpse of himeaat Aberdeen 
in 1859, but can find no trace in these volumes of his 
presence at the Oxford or Cambridge meetings of 1860 
and 1862; indeed, even when noticing the publication of 
the memoir on the Aye-Ayein 1863, no reference is made 
to the remarkable paper read at the Cambridge meeting 
on the characters of this mammal as a test of the 
Lamarckian and Darwinian hypotheses of the transmug 


tation and origin of species, nor is there any allusion to | 


the “two pitched battles about the origin of species at 
Oxford,” nor to Charles Kingsley’s well-meant little squib, 
published during the Cambridge meeting by Macmijlan 
„and Co., “On the great Hippocampus Question.” 

Mrs, Owen, after a married life of nearly forty years, 
died in May 1873. In 1875 Owen refers to his daily task 
work becoming tiresome, as well it might to a man past 
Seventy, but several important memoirs were published 
by hith between this year and 1885, and if 1881 he de- 
livered a long address to the: Biological Section of the 

, British Association at York, on the new Natural History 
Museum ; this was almost his last public address, and it 
was delivered with a force and power that reminded his 
hearers of his early days. On January §, 1884, Owen 
was, on his retirement from the post of Superintendent of 
the British Museum, gazetteda K.C.B. He was present 
at a meeting of the Linnean Society, at Burlington House, 
in May 1888, “to receive a gold medal.” The medal 
thus alluded to was one of two struck in commemoration of 
the centenary of the Linnean Society ; one medal was to 
be given to a botanist, and one to a zoologist. The 
botanist on this occasion was Sir Joseph Dalton Hooker. 
Up to the close of 1889 he was occasionally seen, at the 
Atheneum. Early in 1890 he had a slight paralytic 
seizure, from which he never entirely recovered. In his 
well-known library, when able to be out of bed, he would 
sometimes sit for hours looking out wistfully at the view 

* over the park, and on the morning of December 16, 1892, 
the end quite peacefully came. 

As to Owen’s position as a writer on anatomical 
science, we have no occasion to enter, for what we con- 
ceive to be by far the most interesting portion of these 


` two volumes is a criticism, in the true sense of this word, 


ld 


thereof so straightforward, searching, and honest as to 
leave nothing. further to be desired. We should like to 
have transferred the greater part of this analysis by Prof. 
Huxley of the work done by Owen to our pages. He 
doubts “if in the long annals of anatomy more is to be 


_ placed to the credit of any single worker” than to Owen, 


and his is “work some of which occupies a unique 
position, if one considers, not merely its general high 
standard of excellence, but the way in which so many of 
the memoirs have opened up new regions of investiga- 
tion.” 

As to the judgment passed on the speculative side of 
Owen’s work, will not all now deplore that so much 
tireless industry, great capacity, and extensive learn- 
ing were spent on themes profiting so little as the arche- 
type of the vertebrate skeleton and the nature of limbs? 
Perhaps it may seem to some that Prof. Huxley has 
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devoted too much space to Owen’s speculative writings, 
but, as he seys : 


“ Obvious as are the merits of Owebjs anatomical and 
palzontological work to every expert, it is necessary to 
be an expert to,discern them; and endless pages of 
analysis of his memoirs would not have miade the general 
reader any wiser than he was at first. On the other hand, 
the ature of the broad problems of the ‘Archetype’ 
and ef ' Parthenogenesis’ may easily be stated in sucha 
way as to be generally intelligible ; while from Goethe to 
Zola, poets and novelists have made them interesting to 
the public. I have therefore permitted myself to dwell 
upon these topics at some length; but the reader must 
bear jn mind that ‘whatever view is taken of Sir Richard 
Owen’s speculations on these subjects, his claims toa 
high place among those who have made reat and per- 
manently valuable contributiopyto knowledge remain 
unassailable.” 


Several interesting portraits of Owen, jaken at different 
periods of his life, forrg part of the illustrations of these 
volumes. There aré also sketches of *the Gateway, 
Lancaster Castle, and of Skeen Lodge, in Richmond 
Park. . 





ELECTROMAGNETIC THEORY. 


Electromagnetic Theory” By Oliver Heaviside, F.R.S. 
Vol. I. (London: The Electrician Printing and 
Publishing Company, Limited, 1893.) e 

‘HE basis of Mr. Heavigide’s treatise is the inter- 
finked magnetic and® electric circuits. This is 
taken from, Maxwell, but it is much more fully developed, 
and the analogy Metween the elgctric and magnetic cir- 
cuits is followe@ out with great care, and ® insisted upon 
at every turn, That you can have a conductor charged 
electrically, while you cannot havea single magnetic pole, 
destroys the perfection of the analogy but little. There 
isa more serious hiatus in the absence of the magnetic 
analogue to an electric condugor. Mr. Heaviside, how- 
ever, completes the analogy by gmagining such things as 
magnetic condgictors and magneti@ currents.. The mag- 
netic displacement and convection currents of course 
exist, but magnetic comduction current, with its corre- 
sponding magnetic conductivity, iga most useful notion.” 
The ideas of the magnetic current must not be confused 
with the®unsciantific notions of magnetomotive force 
and magnetic @esistance, which are supposed to bring 
electromagnetism within ihe intellecfual reach of the 
benighted practical man. At first Mr. Heaviside uses 
the hypothetical magneticecurrent as a means of giving 
his readers a thordtigh grasp of the interlinfed circuits, 


‘and of completing the analogy between them. Later, 


however, in dealing with submarine messages, he shows 
that magnetic conductivity outside the wires, which is 
easy to treft mathematically, would havg the same efect 
on the messaggs as electric résistance in the table itself, 
which would be mpre difficult. 

e As Mr. Heaviside’s first volume has been already 
reviewed ip the Electrician and Philosophical Magazine 
by Profs. Fitzgerald and Minchin, and as the work is so 
full and so suggestive that a review might be longer than 
the book, this notice will deal mainly with matters not 
already fully discussed, though of course there will be 
some overlapping. ë 
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It is almost needless to say that Mr. Heaviside does 
not believe in action at a distance, that he regards energy 
as being continuoug În space, and as moving as matter, 
and that he treats ether as an entity, and not as a work- 
ing hypothesis. By the way, in discussing ether, as to 
whether it is stationary or not, stationary is generally 
taken to mean relatively to the earthewhich is honogred 
with our existence, or at least with regard to the sun 
which is to give us light. But if motion is considered’ 
with reference to infinite distances, the chances are that 
the ether moves past us at a speed in comparison with 
which v is infinitesimal; Mr. Heavisi@e hopes that in 
the future the young will be trained up to believe in &ther 
asa thing, and Will therefore believe in it ; but this woulde 
be a sort of religion ragher than knowledge. No ofe 
doubts that electrical disturbances are propagated ata 
finite speed, and gatter, with its inconvenient properties 
removed or altered, provides a convenient working bypo- 
thesis; but to lk of the inconceiVable as existing, is 
using words to which no epncepis, belong. As most 
people agree with Mr. Heaviside on these matters, how- 
ever, it may be as well to say no more in a review. 
Dealing with the medium, or rather eits states, Mr. 
Heaviside gets rid of the potential treatment. To him 
induction and its change is of primary importance, and 
potential is a mere derivative of it. The idea of induc- 
tion as the egsential and potential as derived is less 
common with the acadamjcal than the practical elec- 
trician, who also uses the notion of lines of inductipn. 

This treatise is remarkable, among other things, in 
beginning almost at once with the propagation of dis- 
turbances at the speed o®light. The author hopes that 
text-books on ligþt will soon discuss electricity at the 
beginning: instead of at the end. He certainly 
sets a good exdmple by beginning a book on, electro- 
magnetism with the propagation of disturbances in time. 
By the way, he regards chemistry as an unmathematical 
science; it is to be hope@ chemistry books will soon 
' begin with thermody nfs and electricity, so as to lay 
an engineering foundation for the study of chemical 
action. l 

Mr. Heaviside is,-as is well Rnown, a determined 
opponent of the use of quaternions in physics, and an 
equally strong advocate of the -use qf vectors; and a 
long chapter is devoted to fhe “ Elements of Vectorial 
Analysis,” taking more thang'a third of*the book. In 
quaternions, vecto® products have a part at right angles 
to both the vectors; the ideas thus fitted elestromagaetism, 
and Maxwell availed himself of the conveniences of 


quaternion notation, and, to some extent, of quaternion, 


ideas. The relations between vectors in guaternions are 
purely conventional, while in electricity they are physical 
in one sense, though in another they may Pe due to 
conventionajitiewof definition.© The idea of the direction 
of a current flowing along in a wire was derived from the 
flow of water in a pipe, and it is possible that we might 
have so defined electrical and magnetic quantities, and se 
thought of them, that nothjng corresponding to vector 
products or quotients came in when passing from one to 
the other of the electric and magnetic systems. Mr. 
Heaviside objects altogether to quaternions in physics, 
but does not differentiate clearly between vector and 
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quaternion analysis, and professes that he does not or 
canfiot un lerstand quaternions. It is not likely he can- 
not. Perhaps he won’t. One difficulty, in the way of 
students at least, is due to writers on quaternions defin- 
ing something that is not adding as addition, and some- 
thing that is not multiplying as multiplication, and to 
their removing the operand and treating the operator as. 
a quantity. This leads to Sa@ being negative, to the 
square of a vector being negative, and to the reciprocal 
of a vector being taken in the opposite direction. When 
an eminent scientific writer recently found, by dividing 
tae value of dy/dx by y that d/dx was equal to 628, some 
wrongly thought he did not understand the principles of 
the calculus ; but he was only doing in figures what is done: 
in letters in many branches of mathematics. Mr. Heavi-: 
side,starts off with a definition of the “product” of two 
vectors. The scalar part is positive, and the vector part., 
is as in quaternions, but there is no idea of the multiplier 
rotating the multiplicand, though he gives no reason why 
the ‘multiplicand need not be looked upon as turned 
through aright angle. It may be asked how Mr. Heaviside 
avoids quaterifions. Using the word in one of its 
many senses as the operator necessary to change a vector 
into another, he avoids the difficulty, for the present, 
by not dividing. Surely if vectors are to be multiplied. 
they must also be divided. If we have the induction 
and current at an angle, we can find the force; is it not 
as reasonable to find the induction or current if the force 
and one of them is given? Perhaps Mr. Heaviside may 
devise a new quotient or operator which will do this. If 
aß = y we might expect thaty/8=a. This is not so in 
quaternions, because the scalar part of aß is lost, and 
the quaternion y/8 gives no scalar part. To recover a 
there might be a term Sa@/8. Perhaps Mr. 
Heaviside will give his own ideas about division in his 
next volume. Meanwhile, though he avoids the idegs 
of turning, every vector multiplier is just as much a. 
quaternion as any in Hamilton or Tait. as far as the versor 
is concerned. A quaternion, though sometimes called 
an operator, is really two operators. Mr. Heaviside 
admits quaternions can be developed from his defi- 
nitions. He also finds it difficult to think of energy dis- 
appearing in one place and appearing elsewhere without 
passing through intermediate space; surely then he cam 
look upon a vector disappearing and reappearing in a 
new direction, and of a new length, as having passed 
through intermediate positions and lengths. He then 
gets the idea of roots of quaternions, „Iņ, and so 
on, without complicating vector analysis, and has a 
system which will do all his vector algebra well, which 
makes sense of imaginaries and exponential values of 
sines and cosines, which does not involve the study of 
new symbols or ideas, and which is already worked out: 
in short, quaternions, He finds difficulty in knowing’ 
when a vector is a vector, and when a quaternion. The 
answer is: it is a vector when it is a quantity, and the 
versor of a quaternion when it is an operator. There 
would be no difficulty if peopledid not confuse an operator 
with the quantity that specifies it. Confusion, which 
is common to Mr. Heaviside’s vector algebra, may 
come in between the scalar and vector part of the 
product of two vectors. He continually falls back 
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on cartesians, and his vector work: is apt to gle- 
generate into cartesian shorthand. The°object of a 
-calculus is not to save printing, and it is no advantage to 
have an expression condensed into two or three symbols 
if you have to think it out at length to understand it! 
Shorthand is not necessarily short-thought, especially if 


it also involves writing operators as quantities. It is 
possible to know the meaning of 
ys Kz dt 
-= where— is —: 
(up z )H oe 
® 


‘it is also possible to know what is meant by “ Boyle was, 
the father of chemistry, and brother to the Earl of Cork.” 
It might be suggested that if Mr. Heaviside wants to 
make either vector analysis or quaternions simple èo 
physicists, he should avoid the confusion between opera- 
tors and quantities, and between operation generally 
and multiplication in particular ; or else write an intro- 
ductory calculus of functions showing where such liber- 
ties can be taken with impunity. 

Mr. Heaviside has a rooted aversion to ae. This factor 
‘came into the system of units from statics, as the mathe- 
matical treatment of electricity was much the same. 
Mr. Heaviside employs a medium treatment, and thinks 
that 4m should, therefore, disappear. He thinks that 
Maxwell and other mathematicians did not know how 
47 came about, and thought it was a physical necessity. 
With his treatment it is an advantage to remove 
the 47 from its usual place; but it only appears 
in the denominator elsewhere. It is like the eruption 
due to a disease: suppress it, and it appears elsewhere, 
The unsavoury metaphor is not ours. The disease is 
the area of a unit sphere being 4m. Until Mr. Heavi- 
side can cure that, he cannot really eliminate 4m. He 
whitewashes 47 whenever it appears in his book, saying 
that it is not the B.A. 4m of amazing irrationality. When 
a man refers to his own ideas as alone rational, or based 
on common-sense, or well-known facts, he is generaliy 
wrong. 

Mr, Heaviside is, as is well known, a prolific inventor 
of new terms. He says he hates grammar; he has also 
a murderous hatred of the Queen’s English when invent- 
ing terms such as “ leakance,” “ reactance,” and “potted.” 
Generally speaking, a writer has no business to insist 
that his reader shall study a new terminology; but 
when any one of Mr. Heaviside’s reputation invents 
names which are euphonious and good, they become 
parts of our language, and we must thank him, especially 
when his terms are suggestive and systematic. The 
example is bad though. The English language is 
capable of improvement; but if every writer is to 
alter it to suit his ideas, it will not improve. It is a 
matter of taste which terms should be adopted; many 
object to voltage and gaussage as unsystematic where 
ampereage, farradage, &c., are not used. Voltage was 
originally used to denote the pressure for which lamps, 
‘dynamos, &c., were designed by the maker, whatever 
they were run at. Pressure belongs to the same set of 
ideas as current, capacity, resistance, and quantity ; and 
if they are used, should also be employed. It is, how- 
‘ever, a matter of taste only. Š 
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The style is that of Whitman, except that Mr. Heaviside 
is not affecfed, and has something to say. The similarity 
is also noted in the Philosophical Magazine. Every line 
of the book is important, and it is full of interesting 
digressions on aél sorts of subjects. Though the con- 
verse may not be true, all clever ‘men have a sense of 
humour, and itis therefore a pity that scientific writers 
emugate the ponderous dryness of the theologian. Mr. 
Heaviside’s work bristles with humour of a type which 
Re has invented. 

It is generally assumed that a review should be written 
by a man who co@ld have written the book himself. In 
the case of a writer of Mr. Heaviside’s calibre there is 
tifficulty i in getting such reviewers. The*real object of a 
book is, _however, to ‘teach mgt those who know the 
contents Already, but the student, and it may therefore 
be an advantage to reyiew a book from the student’s 
pointof view. This review must, therefore, be taken as 
from that point of view ; that is, as written by a reader 
who has not devoteded larggenough portion of his time 
to the study of mathematios or mathematical physics to 


be more than a student of them. 
° J. SWINBURNE. 





RECENT PSYCHOLOGY. 


Lectures on Kuma and “Animal Psyctholggy. By Wil- 
helm Wundt. Translated bye J. E. Creighton and E. 
B. Titchener. Pp. x. 454 (London: Swan Sonnen- 
schein and Co., 1894.) 

Grundris® der Pøchologie. Von Oswald Külpė. 
478. (Leipzig: W. Engelmann, 1893.» 

Introduction to Comparative Psychology. By C. Lloyd 
Morgan. Pp. xiv. 382. London: Walter Scott, 
1894 ) i i 

Psychology for Teachers. By C. Lloyd Morgan. 


Pp. viii. 


Pp. x. 


251. (London: Edward Arnold, 1894.) 

Primer of Psychology. By@Gaorge Trumbull Ladd. 
Pp. xv. 224. (London: Longfhans, Green, and Co., 
1894.) 


HE translation of Prof. Wundt’s ‘well-known lectures 
is taken from the second revised German edition 
which appeared in, 1892, and is therefore well up to date. 
It is the“frst werk of the afithor to appear in English, 
and the choic#made by tbe translators is a good one ; 
while the book will give to those specially interested in 
psycha@logy a general sketch of the author’s views. Its 
popular and lucid form wil appeal to a wider circle of 
readers who woulfl hardly care to digest tHe details and 
technicalities ọf the “Grundziige der physiologischen 
Psychologie.” 

The greater part of the book is devoted to human 
Psycholog Y, especially ineits physiologjcal | and experi- 
mental aspect and there are*several interesting chapters 
on animal psychqlogy, and a short account of the author’s 
wiews on hypnotic conditions, Prof. Wundt’s wn 
opinions re stated rather more dogmatically than is 
altogether suftable for an elementary book in a science 
like psychology ; thus, in dealing with intensity of sensa- 
tion, the validity of the logarithmic formula is very posi- 
tively enunciated, and it is somewhat surprising to find 
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on p. 306, that indirect association of ideas is “ easily 
demonstrated,” when several investigators, dhe recently 
in Prof. Wundt’s qwWn laboratory, have failed to find any 
evidence of such a mode of association. 

The translation has been very well done, and especial 
care has evidently been devoted to the rendering of the 
German psychological terms. Thetranslators haveevery 
freely used the term “ to sense” as a verb corresponding 
to sensation, and as the equivalent of “ empfinden,” 
This American innovation, which has already been advo- 
cated by Dr. Titchener, is also used by Prof. Lloyd 
Morgan in his two books, and it mus®be acknowlgdged 
that there is decided need of some such term. 

Dr. Kiilpe fs chief assistant to Prof. Wundt at thé 
Leipzig Institute, and leis experience in teaching and in 
directing investigation must have contributed? largely to 
make his book what ‘it is—oneeof the best existing ex- 
positions of experimental psychology. The general 
teaching follows that of Wundt, hpt there is much that 
is novel in matter and arrangement. Physiological 
details and the technique of experimental methods are 
omitted or treated very briefly, but the principles of the 
methods are fully discussed. Dr. Kiflpe’s book will 
probably be largely used,as a fext-book for advanced 
students. ° i 

Prof. Lloyd Morgan’s two books, to ascertain extent, 
cover the same ground. Each is an exposition of general 
psychological principles to serve as guides, in the one case, 
to the scientific study of theganimal mind ; in theeother, 
to the practical study of the child’s mind. Both books 
are characterised by the sound commog sensevith which 
the author treags his problems. e, 

The views heldeon the nature of the animal mind are 
very similar to those of Wundt. Both agree that in 
studying animal psychology*the scientific method is to 

- explain actions by the simplest possible mental processes, 

and this. method has led both to similar conclusions, 
although expressed ip sOmewhat different language. 
Wundt refers all int igent acts of animals to simple 
associations, to the exclusion of any higher apperceptive 
process ; while Prof. Morgan explgins such acts by simple 
sense experience, and doubts, though he does not deny, 
the existence of any true reasoning or reflective process. 
A point justly insisted on by, Prof. Morgan is that obser- 
vation of an apparently rational action inan animal is of 
little value without knowledge of the process by which 
the action has beef developed ;®“ in zoological psychology 
we have got beyond theanecdofal stage ; ¥e have feached 
the stage of experimental investigatiog.” 
_ The book for teachers is very interesting, and contains 
much that should be of practical value. »t is noteworthy 
that the appreciative preface, with its ample recognition 
of the part that a knowledge of psychology should take 
in the equipnfnt of the facher, is written by Dr. 
Fitch, late one of H.M. Chief Inspecto®s of Training 
Colleges. hd 

Prof. Ladd has attempted a very difficult task iff 
writing a primer of psychelogy suited fọr the young. 
His book is often simple and clear; it is to be feared, 
however, that youthful readers will find much of it 
beyond their capacity.. The author has, at any rate, 
avoided the fault of being too dogmatic. 
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. e OUR BOOK SHELF. 


Radiant Suns. By Agnes Giberne, (London: Seeley 
and Co., 1895.) i 


IN this seqyel to a former work, the reader is taken 
by easy stages into the domain of spectroscopic astro- 
nomy and the evolution of worlds. Though follow- 
ing some astronomers who ought to know better, the 
authoress takes the unphilosophical view that the whole 
process of stellar evolution is one of cooling ; and this is 
the more difficult to understand, as she is evidently not 
unfamiliar with the fact that a condensing body may 
actually be getting hotter (p. 307). While strongly advo- 
eating the value of hypotheses as aids to investigation, 


.she is inconsistent enough to make contemptuous 


reference to the “half-fledged” theories of “ scientists. 
of a lower order” (p. 240) ; her qualifications for making 
such distinctions are not very clear to us, but her opinions 
seefh to depend to some extent on personal bias, since 
special prominence is given to the views and work of 
one observer. 

A preface is contributed by Mrs, Huggins, who is 
careful to disclaim responsibility in matters of opinion, 
and laments that the masses of men overlook the fact 
that “the investigator, absorbed in pursuits far removed 
from those of ordinary life, is also a toiling worker, and. 
a worker of the highest order.” i 

The illustrations are admirable and quite up to date- 
It would be worth while, however, to revise the coloured 
plate of stellar spectra, so that the spectrum of Vega 
would not be robbed of its strongest characteristic—the 
lines of hydrogen. 

We believe that the book will succeed in awakening a 
desire for further knowledge in the minds of thoughtful ` 
readers ; and if so, it will serve a useful purpose. 


Album von Papia-Typen. Von A. B. Meyer and 
R. Parkinson. (Dresden: Stengel und Markert, 
1894.) 

To ethnologists, the Papuan race is one of the most 

interesting in the world. Whether the Papuan represents 

a distinct type of mankind or not is doubted by some 

observers, though the balance of evidence is in favour 

of that conclusion. This splendid collection of fifty- 
four plates reproduced from photographs, and repre- 
senting about six hundred portraits of individuals, 
should be of great assistance in studying the similarities 
and differences between the typical Papuan, and the 
natives of southern and eastern New Guinea. The 
photographs illustrate the natives of New Britain, the 

Duke of York Islands, New Ireland, Admiralty Islands, 

Solomon Islands, German New Guinea, and Dutch New 

Guinea. They represent the people as they are ordi- 

narily seen, and also decorated with the strange costumes. 

assumed at feasts. Particularly striking are the pictures 
of natives of New Britain adorned for one of their 

Dukduk dances, and of the ingenious - basket-work 

traps used by the fishermen. Ethnology will benefit 

by the publication of this collection of really excellent 
pictures. 


Farm Vermin, Helpful and Harmful. By various 
Writers. Edited by John Watson, F.L.S. Pp. 85. 
(London: William Rider and Son, Limited, 1894.) 

COMPOSITE books are almost always unsatisfactory, the 

chapters by the various contributors being necessarily 

unequal in quality and length, We really cannot 
understand why this little book of eighty pages should 
got have been written by a single zoologist, instead 
of the eight who have helped to construct it. The 
only justification for the patch-work is that each of 

the writers is more or less an authority upon the subject . 

he describes ; but the book is of such an elementary 
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character, that it is difficult to believe that so many 
minds are necessary for its construction. The contrfbu- 
tors are Sir Herbert Maxwell, Mr. O. V. Alpin, Mr. 
John ‘Cordeaux, Mr. Cecil Warburton, Dr. J. Nisbet, 
and Mr. C. B. Whitehead. Each tells hig tale in his 
own way, and the editor amplifies the information here 
and there by means of foot-notes. Farmers will find 
the book a handy and simple guide, and one which will 
enable them to know their friends and enemies among 
the “ varmints.” 





LETTERS TO THE EDITOR. 


{The Editor does not hold himself responsible for opinions e® 
pressed by his correspondents. 
to return, or to correspond with the writers of, resected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.] 

e 
The New Cypress of Nyasaland. 7 

THE interesting account of Widdringtonia whyte (NATURE, 
November 22, pp. 85-87) discovered by Mr. Whyte on the 
Milanji plateau, suggests a few brief comments. 

(1) It is said to extend ‘‘the geographical range of the 
genus hitherto known only from South Africa, Madagascar, 
and Mauritius into tropical Africa.” As far as the latter state- 
ment is concerned, this is no doubt true. But the existence of 
‘any species of the genus in Madagascar or Mauritius seems to 
be wariting in sufficient evidence, though repeatedly cited by 
authorities. Thus Madagascar is given in the geographical distri- 
bution for the aggregate genus Callitris in Bentham and Hooker, 
“¢ Genera Plantarum,” vol. iii, p..4243 Dr. Masters, Yourn. 
Linn. Soc. Bot. vol. xxx. p. 17, says ‘* one (Widdringtonia) has 
been discovered in Madagascar”; Mr. Rendle, Trans, Linn. 
Soc. (2nd series) Bot. vol. iv. p. 61, speaks of the “f South 
African arid Mascarene Widdringtonia.” 

All these statements are based on a species, Widdringtonia 
Commersonti, which was cultivated at Réduit, Mauritius, and 
of which the native country was assumed to be Madagascar, 
though this has never been confirmed. 

In 1806, it is referred to in the ‘‘ Nouveau Duhamel,” vol. 
iti, p. 10, as Thuya quadrangularis, with the following remark: 
t“ Habite Visle de Madagascar ; depuis quelques années ou le 
cultive au réduit, jardin de botanique a l'Isle de France.” 

*The Madagascar habitat was apparently purely conjectural. 
And though the island has of late years been pretty assiduously 
worked by French, German, and English botanical collectors, 
no conifer has been detected in it except Podocarpus. 

- In 1833 the development of the myth went a step further. 

Brongniart cites the species in the Anz. des Sc. Nat.; series 1, 

vol. xxx. p. 190, under the name of Lachylefis Commersonii, 

with the remark: ‘‘ Hab. in Insula Mauritii in loco dicto Le 

Réduit (Commerson, 1769).” : 

Thus it will be seen that, starting as an introduced Mada- 
gascar species cultivated in a-botanic garden in Mauritius, it 
finishes with being treated as an undoubted native of that island. 

It is, however, to be noted that from ‘‘ Baker’s Flora of 
Mauritius and the Seychelles” (1877) the Coxifere appear to be 
entirely absent from the Mascarene Islands, 

(2) There is nothing improbable in a Widdringtonia oc- 
curring in Madagascar. But none has yet been detected with 
any certainty. It seems not improbable’ that Commerson’s 
plant was really derived from South Africa. This would seem 
to be the conclusion at: which Carrière arrived in 1867, 
t“ Conilères,” “ed. ‘ii. p. 67:—‘‘Cette prétendue espéce me 


parait re à peine une forme de-la précédėnte.” (W. 
cupressoides, one of the two South African species). 
(3) The Conifere forthe most part can hardly be regarded as 


other than a very ancient and a decaying group. Their existing 
distribution is therefore peculiarly interesting. Bentham’ and 
Hooker unite under Callitris a number of small genera which 
‘practically only differ in the number of their ovule-bearing scales 
and in their geograpbic J distribution. They divide the genus so 
reconstituted into four sections, of which two are broadly 
Australian, two are, African: Other instances of parallelism 
between the Australian and African floras are well known and 
are full of interest. Of the African sections one is confined to 
the north, with one species, Callitris guadrivalvis, which yields 
the gum Sandarach of modern commerce, and produced the 
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Thyine wood once so prized by the .Romans; the other 
section, wit two species, is confined to the south. The oc- 
currence of a third species on the Milanjj, highlands is entirely 
in harmony with what we know of the distgibution of plants in 

Tropical Africa. As has heen shown now in numerous cases, a 
temperate and posgibly more ancient flora more or less overlies 
at elevations where it can exist, the lo@er lying tropical one, 
and it forms a series of broken links by which the connection 
of the temperate flora of Europe and of the Mediterranean basin 
with that of South Africa, and even of the Madagascar uplands, 
are at least indicated. 

e It may be remarked that another coniferous genus, Podocarpus, 
behaves much in the same same way as Callitris. Four of the 
five African species occur at the Cape, and two on Kilima-n’jaro, 
Juniperus, on thegother hand, though well represented in 
Nortlsern Africa, occurs in Abyssinia and the Masai country, 
but yet does not reach South Africa. 
° . W. T. THIŠELTON-DYER. 
Royal Gardens, Kew, Decembeg p. 

° 


The Kinetic Theory of Gases. 


I sHOULD like to ask Mr. Culverwell what are the ‘‘ other 
considerations ” from wlfich we know that in assystem of elastic 
spheres the error law gives the only permanent state. 

I will endeavour to extend the®proof qf the H-theorem which 
I gave for elastic spheres to aemore general, but not the most 
general, case, 

The coordinates,of a molecule are x, y, z, defining its position 
in space, and g,...%n—3, the momenta are 4... n3 and 
different values of the sathe variables shall be denoted by PQ 
and, as the case may require by accented letters z’P’, &c. The 
number per unit volume of molecules, for which the variables 
and g are between assigned limits, is {dg dż, and fis a function 
of the Z’s and g’s independent of x yz. ° 

The number of pairs for which gne molecule has variables 
P’Q’ between assigned limits, z.e. is in the state P‘Q’, and the 
other 2g’ between assigned linftts, z.¢. is in the state 2'7’, is 
FYaP'dQ'dp'dy’. 

Each modecule has a centre of gravity. It is possible to 
describe a sphere about that point@s centre, such that if the 
centre of gravity’ of another molecule be on®or beyond that 
sphere, no appreciable force is exerted “between the two 
molecules, Let æ be the least radtłus of such a sphere. Then 
when the centre of one molecule ison the sphere of radius a 
described round the centre of another, an encounter begins or 
ends between the two molecules. 

Now suppose an encounter to take place between a pair of 
molecules one of which is in the sfate P’Q’, and the other in the 
state Z’g', As the result of the enc@uffer the variables P’... 9’ 
assume new vajues, but what particular values they shall 
assume, given P’Q’p’g’ before encounter, depends on the two 
coordinates 8'ġ’ defining jhe position of the centre of one of the 
two molecules on the ‘‘@”’ sphere described about the centre of 
the other at the commencement of the encounter. 

Inasmuch as no work is done in moving the centre of one 
molecule gn the surface of thig sphere, it js evident that the 
“sorting demons” can make the result of the encounter 
anything that théy please, congervatis conservandis, 

Let us suppose that if these spherical coogdinates lie between 
the limits 6° and 6’ + dé’, # and 9’ + do’, the variables will 
after enfounter Ife between the limits P... P + dP, &c., that 
is, the pair will be in, the state Pg, and 6’p’ will have become 
0...0+a0andd... p + dp. 

® T will now assume (condition A) that the coordinates 6’p’ are 
taken at haphazafd without regard to the variables P’g’; if that 
be so, the chance that, for given P’g’ before encounter, the pair 


of molecules shall be in the Pyép state after encounter is 
dodo e ° ò . 


gT a $ 
But the numb& of pairs which now are in the state P’g' is 
F'f'dP' D dq’ , 
p s 
And therefore the number which after encounter will be in the 
state. Pg@¢, having passed thereto from the state P’g’, will be 


F'f'd PdO dp'dg' = zae, 
which is equal to 
qp PdQdpdgdodp Ef. 
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Now let P’.. .g' be made to pass through all values from 
which, 6’ and #’ being suitably chosen, they can gssume after 
éncounter the given values P...P+dP...9.-.9 + 29. 
The final values qf°8 and p will vary, but all possible 
values of @ and o must appear for some or other of the 
values through which P’. .. g’ pass, and therefore we shall by 
this process obtain the whole number of pairs which are in the 
state P...g after encounter, without restriction of the state 
which they had before encounter. It wifl be, namely: è 


JS EF adip dy , 
Sf dP'dQ'apdg' ° 
But the number which are in the state P . . . g now is 
adPdQdpdgFf. e ` 
Therefore, as the result of encounters, it is increased by an 
amount proportiĝnal to ; . 


dPdQdpdg | f IEY- Ef )aP'd Qa’. a 


From this point, anks to the ļabours of Boltzmann and 
Watson, ‘the proof is easy, and I need not repeat it, that 
3 e 





dPdQdpdg . 


a is negative of zero. 
7 : 


e 

I have assumed condigion A®*I do fet say that that is the 
only assum} tion that will answef® the purpose. But it is suffi- 
cient. And it is, I think, the most useful assumption, because 
the distribution of cdordinates assumed to gxist is that which 
would -tend- to be produced by any disturbances acting on the 
system from without. ° PAER 

The proof in this form is not open to the objection that by 
reversing the velocities we can prove two mutually contra- 
dictory propositions. ° . 

Oh, that now my friend would write a book, and point out 
with regard to these assumpėions what more is necessary, or 
what less sufficient. S. H. Buragry. 

Lincoln’s Lan, December 5. ® 


P.S.—Dr. Larmor describes the reverse motigns as the 
‘exceptions which do not disprove the rul@” I would apply 
the maxim Lxceptio probat regulam in a slightly different sense. 
They are the exceptions which put the rule to the proof. They 
compel you to define aus the limits wnhin which the 
rule holds. When that has been done for Boltzmann’s law (if 
it has not been done already), it will be time to consider how 
far the cases which fall within the law are more important than 
those which fall without it. S. H. B. 

December 15. . ° 

o.oo 

THE presence of any a’sumption in Dr. Wagson’s able proof 
of B..lizmann’s Minimum Theorem might easily be overlooked ; 
but if Mr, Culverwell will apply his test of reversing the motions 
in each separate stage of the proof, he will unearth the assump- 
tion at once. On the tog of p. 43 Dr. Watson says: 

“ And therefore the expression 

` o FAP,- A dg de o e 
is the number of pairs of molecules, one from @&ch of these sets, 
passing from the state P, P+YP... g, g+dg to the state 
P, P+R... g’, Q +dq’ per u®it of ime, where g, is put 

equal to o aim f.” . i e . 
`` Now let the motion of every ®nolecule be reversed as Mr. 
Culverwell suĝgests, It will be convenier® ‘to speak of the two 
states as the zzaccented and accented states, and we shall thus® 
have the assumption that the expression ° 


. F/dPy. -© Many Gn 
(whigh is also equal to 6 e 

FfadPy .%. apn d'n butezot to F'F'dPy eg Mab) 
shall represent the number of pairs of molecules passing back 
frog the accented to the unaccented state, ahd this number will 
Jedend on F and f, the frequencies of distribution which tite 
molecules are about to have after ihe collisions have ragen place. 
_ If this assumption be made we doubtless shail have a case 
in which H tends to a maximum instead of a minimum, and if 
Mr. Culverwell endows his molecules with the power of 
forethought and the prediction regarding their future state 
necessary to enable them to regulate their movements according 
to this suppositious law, then Dr. Watson’s proof, and indeed 
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any proof, will necessarily fall to the ground. If however the 
moins of thegmolecules are atlowed to take their own natural 
course, afd nothing special is known about them, the only 
reasonable assumption to make is that the number of pairs 
passing from the accented to the unaccented state per unit 


time is ~e 
FPP... dy ny G'n 


and this assumption is actually made by Dr. Watson in the 
next few lines of his proof that H tends to a minimum. 

What Mr. Culverwell’s objection shows, then, is that it is 
possible to conceive the molecules of a gas so projected that 
they would not tend to assume the Boltzmann-Maxwell 
distribution. l 

But practically it would be impossible to project the 
Molecules in, their reversed motions with sufficient accuracy to 
enable them to retrace their steps for more than a very few 
collisions, just as, if we try placing a number of pool balls in a 
straight line on a billiard table at distances of a foot or two 
apart, we find it impossible to project the first ball with 
suffieient accuracy for each ball to strike the next in front all 
down the line if there are many balls. 

The question of the choice of courdinates has been so fully 
dealt with by Dr. Watson that I need say nothing more. 
However, if Mr. Culverwell prefers, he may transform from 
Dr. Watson’s Q; ... 9210 any other variables defining the 
position of the pair of molecules, provided that he works with 
the correspondime generalised momenta instead of Py...» Pu, 
and he will have no difficulty in choosing one of his zew 
variables to be such that it vanishes at an encounter. 

I think Lorentz’s paper (‘‘ Sitzungsherichte der Wiener 
Akademie,” 1887, p. 115) affords the fullest account of the 
assumptions underlying the proof of the ‘Minimum Theorem. 

Cambridge, December 5. G. H. BRYAN. 





Science and History. 


I sex by your review of the National in the last number of 
NATURE, p. 162, that Prof. G. W. Prothero, in his ‘‘ Address 
on History,” takes occasion to notice Buckle’s ‘‘ History of 
Civilisation.” ‘* Buckle,” he says, ‘‘ in illustrating his theory 
that national character depends largely upon food, attributes 
the weakness of the Hindoos to an almost exclusive diet of rice. 
A striking but misleading generalisation, for, as Sir H. Maine 
has pointed out, the great majority of Hindoos never eat rice at 
all” Buckle, however, never said anything of the kind; and 
since no author wrote more clearly than he did, it is evident 
that the Professor, like many before him, has not taken this 
exiract at first hand. 

What Buckle did say was : that rice, millet, or whatever the 
Hindoos fed on, was grown with little trouble and in abund- 
ance; that the climate made clothes superfluous ; that living 
was consequently cheap, and that hence the population increased 
beyond the demand for labour ; labour was ill-rewarded, and 
the population became practically enslaved. I put the argu- 
ment very shortly and inadequately, for any one may see it fully 
set forth in the ‘* History of Civilisation,” 1858, vol. i. pp. 
63-74- 

Sir H. Maine utterly failed to perceive that whatever might 
have been the food that the Hindoos lived upon, it made no 
difference to the argument provided that that food was cheap. 
He was further wrong in his statement that the Hindoos did!not 
feed on rice, as it used to be a far more usual article of diet 
than in later times; but his worst mistake was to limit the 
argument to the people of India, who were only one people, out 
of many, used to illustrate the point. 

ALFRED H., HUTH. 
London, December 18. i 





Geometry in Schools. 


As a mathematical teacher of long experience,.I wish to stale 
that I thoroughly agree with Prof. Henrici that experimental 
geometry should be taught astecedently to and concurrently 
with a rigorous deductive course. i 
e Teachers who have to introduce young students to the study 
of deductive geometry (to begin Euclid, as it is called) are 
confronted with two difficulties. Their pupils in many cases (1) 
have never been seriously taught to reason about anything ; 
(2) have no stock of geometrical ideas to reason about. The 
attempts made in kindergartens to give sound notions of form 


> 
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by means of models, patterns, &c., are excellent as far as they 
go, but there seems to be great need of a sysematic rse 
specially designed to lead gradually up to the study of Seductive 
geometry. The following books will be found useful by 
teachers who care to give the experimental method a trial: 
‘*Paper Folding,” by T. Sundara Row (Addison and Co., 
Madras) ; ‘ Inventional Geometry,” by W. G. Spercer (Wil- 
liams and Norgate); “Experimental Geometry,” by Paul Bert 
(Cassell and Co,); * Natural Geometry,” by A. Mault (Mac- 
millan and Co.); ‘*Geometrical Drawing,” by A. J. Pressland 
(Rivington, Percival, and Co.). To these may be added some 
older ones, which n ay occasionally be picked up second-hand : 
Scott Russell’s “Geometry in Modern Life,” Dupin’s ‘* Ma- 
thematics,”’ and ‘‘ Conversations on Geometry" (Anon.). 
Adelaide Square, Bedford. EDWARD M., LANGLEY. @ 





LILIENTHAL’S EXPERIMENTS IN FLYING. 


[5 a previous article in NATURE (vol. xlix. p. 1579 We 

had occasion to refer to the very interesting experi- 
ments which were being carried out by Herr Otto 
Lilienthal with regard to the possibility of human beings 
being able to acquire the art of flying through the air, 
more or less, in the fashion of birds. 

These investigations in aerial navigation are con- 
spicuous from all other attempts of the present day, by 
their great difference in the method of procedure adopted. 
The principle of Maxim’s machine, for instance, is to 
construct an apparatus to navigate the air by itself, 
carrying one or more passengers. Every movement 
of the machine, however, is left to the apparatus itself, 
and to battle with the difficulty of sustaining its own 
equilibrium the mechanism must, necessarily be most 
complicated, 

Lilienthal depends for the success of his apparatus on 
himself, trusting to his powers of instinct to keep his 
equilibrium by corresponding movements of his centre of 
gravity. Man in this case is the main flyer, the apparatus 
being only an adjunct, and it is from the ability of the 
former that he expects to obtain positive results. His 
apparatus is simple, cheap, and easily constructed ; these 
are great points, as experiments can be carried on, even 
at the expense of the loss of a few machines. 

The whole success of aerial flying can be summed up 
in the word egus/iérium, and it is here that the diffi- 
culty lies. Given a perfectly quiet or very nearly still air, 
there isno doubt that machines can be constructed so 
as to soar and travel through the air. This state of at- 
mosphere is very rare; but, on the other hand, there are 
all sorts of disturbances, currents, and wave-motions 
which render aerial navigation a far greater difficulty 
than is usually imagined. 

One often envies a bird which, with perfect ease, soars 
above us; but it must be recollected that it is endowed 
with a delicate system of nerves which are always on the 
alert, and answer to any call made on them to sustain 
equilibrium. These movements are made quite uncon- 
sciously, and with the loss of the minimum amount of 
energy. To construct an apparatus that would accom- 
plish this in an efficient manner would be simply impos- 
sible ; but there seems no reason why man should not 
approximate to it to a certain extent by the help of an 
appropriate framework, With perseverance and many 
trials he should be able to master at least some of the 
rudiments, and eventually make short flights. 


For this reason Herr Lilienthal’s experiments must be | 


looked upon as yet only as first attempts, and con- 
sequently as experiments pure and simple, and expe- 
ened oniy will show how far they can be successfull 
brow Falls must be expected in the Sechunioart 
trialsuntil the operator becomes accustomed to the many 
new conditions which make themselves apparent at 
every step, before they can be mastered instinctively. 
Similar difficulties have to be contended with when Jearn- 
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ing to ride a bicycle. The beginner is at first unable to 
keep his equilibrium, and so wobbles here and there, 
with the loss of much power, until he eventually finds 
himself hugging the earth. This is Rimply because he 
is doing something unusual, and is not accustomed to 
the new conditifhs. An adept ridgr, on the other hand, 
never thinks of the possibility of falling, and quite un- 
congciously keeps hès equilibrium without any exertion or 











e . 
Fic. 1. e 


ee 
loss gf power on his part. So it is with this new sailing 
machine, and it is only by*practice that success can be 
attained, w 
To confmence® operations thg simplest apparatus must 
be used, and the easiest steps attempted. This is the 
way Herr Lilienthal began. In his+first experiments, 


with the help of his wing-shaped framework, he made 
flights from elevated pointe in calm weather, the lengths 





of these flights increasit the gained in experiefce. 
Sometimes as many as $00 metres were covered in one 
bound under Satisfactory conditions. 

In his more recent experiments he has been making 
considerable progress in developing this mode of sailing. 
Two objects have been kept well in mind : the first, to 
accomplish that method of sailing which is adopted by 
birds which spend hours in the air at a time without ever 


P 
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flapping their wings; and second, to apply to his 
apparatus such dynamical 
him, when sailingy 
flights. 

. To carry out mesg experiments he has thrown up, in 


means that will enable 
a calm atmosphere, to prolong his 





the neighbourhood of Berlin? a large Conical mound, 
fifteen metre$ in height; this mound he uses as a 
starting-point for his flights. In Fig.1 the operator 
is shown just commencing owe of these flights. ° 


° Fic. 4. 
. 


With a tight grip of the framework with his hands, 
he runs quickly down the slope until he has attained a 
sufficient velocity to raise him and his apparatus off the 
ground. When such conditions have been obtained, he 
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sails off until he alights again on the earth. Fig. 2 
shows him jst about to alight. It will be noticed that 
to come down easily and softly, he puts on the brake by 
offering to the air a greater expanse of wing, whereby 
his velocity # at once reduced. 

By experience Herr Lilienthal has found that although 
in quiet weather he can manipulate his craft very easily, 
in windy weather the operator has to be more careful. 
The investigations in this direction have, however, been 

„satisfactorily made, and he can now by an adroit move- 
ment of his body and that of the apparatus sustain his 
equilibrium, and sail successfully. 

In his article on this subject (Prometheus, No. 261, 


| p. 7), from which these references to his new experi- 


ments have been taken, he states that sometimes, when 
a strong wind was blowing, he has been surprised by 
sudden gusts, which, before he had time to make the 
necgssary movements to sustain his equilibrium, had 
carried him high up in such a manner as to often take 
his breath away. 

Fig. 3 illustrates the operator receiving such a sudden 
shock; it will be seen at once that to fcontend with 
these new conditions he has had to bring his sail up to 
the direction of the blast, and to meet it if possible, 
while at the s@me time he has altered his whole centre 
of gravity by a movement of the lower part of his body. 

Such movements as these cannot yet be made quite 
instantaneously, owing to lack of experience ; but, as he 
justly remarks, with more practice he will no doubt be 
able to make them instinctively, just as the bicycle- 
rider does, 

To attain his second object, that is, to employ some 
mechanical aid to help him to sustain himself for 
longer intervals of time in the air, he has constructed a 


new apparatus, somewhat, but not quite, similar to that 
up till now used. A good idea of this can be obtained 
from the accompanying illustration (Fig. 4). 

A comparison of this fying machine with the saling 


` 
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machine in the previous figures will show that the ex- 
tremities of the wings have been differently constructed, 
being composed at the ends of a series of feather-like 
sails. These latter are connected with a small machine, 
near the operator’s body, which is driven by aan 
carbonic acid gas; it is set in motion by a simple 
pressure of the finger. Such an addition has of course 
increased very considerably the weight and, therefore, 
the difficulty of handling the apparatus, and as yet it has 
only been used when the conditions were very suitable, 
as one serious fall would break up the machine. 

- Nevertheless the results up to now are very promising, 


-andin calm weather Herr Lilienthal has been able to 


considerably prolong his flights. When, with the 
ordinary sang machine, he would have come naturally 
down to the ground, he has found that an occasional 
flapping of these wings has helped to sustain him a longer 
time in the air, and to consequently cover greater 
distances. ` e° 
Herr Lilienthal has shown now, that, with the simple 
sailing machine, flights can be made without any great 
tisk. It would be good for the future progress of this 
mode of sailing if those interested in it, and who have 


the time and money, would take it up and pursue it. 


further. What is wanted now is experignce, and this 
can only be obtained by the co-operation of many 
workers, 





PETERS—DENZA—RANYARD. 


STRONOMICAL science has lost three of its 
votaries during the present month. Dr. C. F. W. 
Peters died on December 2, and Father F. Denza, as 
well as Mr. A. C. Ranyard, passed away on Friday last. 
Dr. Carl Friedrich Wilhelm Peters, Director of the 
Königsberg Observatory, died on December 2, after a 
protracted illness, He was born on April 16, 1844, at 
the Pulkowa Observatory, where his father, Prof. C. A. 
F. Peters, held an appointment under the Russian 
Government. In 1849 his father was appointed 
to the Chair of Astronomy at Königsberg, and 
in 1854 he was made Director of the Altona 
Observatory, which was afterwards transferred to Kiel. 
The son studied astronomy and mathematics at Berlin, 
Kiel, München, and Göttingen, and was placed on the 
staff of the Hamburg and Altona Observatories. Between 
1869 and 1872 he made some valuable pendulum obser- 
vations, chiefly for the Prussian Government. As 
Privatdocent at Kiel University he undertook a long 
series of chronometer tests for the German Navy, in the 
course of which he proved that they are influenced by 
changes of humidity as well as by changes of tempera- 
ture. In 1880, upon the death of his father, he edited 
the Astronomische Nachrichten for a year, after which 
he was appointed Extraordinary Professor at Kiel 
University. In 1883 he undertook the direction of the 
Naval Chronometric Observatory at Kiel, whence he 
proceeded in 1888 to the directorship at Königsberg, 
where he terminated a useful and laborious career. 
Father F. Denza died at Rome on the 14th inst. 
from cerebral hzemorrhage. He was well known to 
the scientific world by his works in astronomy, 
meteorology, and terrestrial magnetism, and at the 
time of his death was President of the Italian 
Meteorological Society, and Director of the Observatory 
at Moncalieri, which he founded in 1859, as well as of 
the Vatican Observatory, which was established by the 
Pope in 1891. It was owing to the untiring energy of 
Father Denza that the Corrispondenza Meteorologica 
Italiana was established in connection with the Alpine 
Clubs, and that the results of observations at a large 
number of stations in the Alps and Apennines have been 
regularly published in the organ of the Italian Meteoro- 
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logical Society. He was elected an honorary member of 
the Royal Meteorological Society in 1870. 

In astronomy his chief work relateg to the observation: 
of meteors. For several years he issped instructions to- 
observers of meteors previous to every important shower,’ 
and he published*numerous tables apd papers on the ob- 
servations carried on under his guidahce, both in Comptes- 
rendus and the Manthly Notices of the Royal Astro- 
nomical Society. When the Directorship of the Vatican. 
Obstrvatory ‘was taken by Father Denza a very 

omprehensive programme was drawn up, embracing” 
investigations in meteorology, terrestrial magnetism,. 
geodynamics, and astronomy. Observations in each of 
these branches ofeknowledge have increased in number 
every year since then, and the fourth volume of the 
Pubblicazioni of the Observatory, received by us on the 
same day as the news of Father Denza’s death, is even: 
greater in bulk than any of the eprevious ones. Father 
Denza was chiefly instrumental in making the Vatican 
Observatory one of those co-operating in the production 
of the photographic star-chart. He devoted his best 
energfes to the advandement of the scheme, and to the. 
progress of astronomieal photography. The reports to 
which reference haseen mafe, cogtain evidence of his 
knowledge of what had beef done in other astronomical 
observatories, and of his ability to direct and further the 
advancement ofecelestial photography. His services to 
astronomy have earnedsfor him an honoured place in our 
memory of the sons of science. 

Mr. Ranyard was bofn in 1845. He was educated 
at Cambridge University and was called to the Bar 
in 1871. He was one of the founders of the London. 
Mathematical Society, of whigh,he was originally joint 
secretary with Mr. George De Morgan, Prof, Augustus 
De Morgan being president? He became a Fellow of 
the Royal Astronomical Society in 1864. In 1870 he 
was assistànt seeretary of a joint committee of the 
Royal Society ¿and the Astroffomical $ociety, which. 
organised the expedition despatched to Sicily, Spain, and. 
Oran to observe the total solar eclipse of December 21. 
On his return to England he undertook to assist Sir G. 
B. Airy in the preparation of the report of the observa- 
tions of the total eclipses both of 1870 and 1860. Ulti- 
mately Sir George Airy transferred the work entirely to- 
Mr. Ranyard, and in 1880 thê report was published by 
the Royal Astronomical So as vol. xli. of its- 
“Memoirs.” He observed the total eclipse of July 29, 1878,. 
from Cherry Creek, near Denver, Colorado, and the total 
eclipse of May, 1882, om Sohag, in Upper Egypt. In 
addition to papers on the corona and matters connected 
with physical astronomy, he also plished papers on the 
“Early History of the Achromatic Telescope,” and on 
 Photog@phic Action.” In @onjunctioit with Lord Craw- 
ford and Balcarres, he undertook in 1872 a series of 
experiments on photographic irradiation pand in 1886- 
he demonstrated by a s@ries of experiments that the 
intensity of ph®tographic eaction varies directly as the 
brightness of the, object photographed, ape directly 
és the time of the exposure. The “Old and New 
Astronomy,” dgsigned by Mr. Proctor, was completed 
in 1892 by Mr. Ranyard, who contributed to it some . 
very important sections on the structure of the stellar 
universe. eè x 


s 2... 
° NOTES. 

THE newly-discov@red gas is to be the subject of a discussion 
at a meeting of the Royal Society on January 31, when L&ed. 
Rayleigh ard Prof. Ramsay will present their paper. This 
will be the first meeting under a resolution of the Council of” 
the Society passed last session, whereby certain meetings, not 
more than four in number, are to be devoted every year, each to~ 
the hearing and consideration of some one important communi-- 
cation, or to the discussion of some important topic. 
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AT the request of the Ottoman Government, Dr. G. Agamen- 
none, of the Italian Meteorological and Geodynamié Office, will 
shortly proceed to STANE to found there a seismological 
observatory of the first order. Amongst the instruments to be 
erected are an Agatienyone seismometrograp& and a tromometer 
similar to those in use in the principal Italian observatories. 
‘The tromometer will be provided with a photographic recording 
apparatus, and is specially adapted fot registering the Ing- 
period pulsations from distant earthquake centrés. 


DIRECTORS of Botanic Gardens abroad will be glad to know 
that a list of seeds of hardy herbaceous ela and perennial 
plants and of hardy trees and shrubs which®for the most part, 
have ripened’ at Kew during the year 1894, is given in an 
‘appendix, recentfy issued, to the: Xew Bulletin, These seeds 
are not sold to the genemlepublic, but are available for ex- 
-change with Colonial, Indian, and Foreign Botanic @ardens, as 
well as with regulag correspondents of Kew. No application, 
except from remote colonial possessions, can be entertained 
by the Director of the Royal Gardens 2e Kew after the nd of 
March. : 


THE death is announced of Pafnutij Tchebitchef, the eminent 
Russian mathematician. He was a Foreign Member of the 
Royal Society, and an Associé Étranger of the Paris Academy 
-of Sciences, 


Dr. F, B. Hawkins died on December 7, at the great age 
-of ninety-eight. He was elected » Fellow of she Royal Society 
‘sixty years ago and was"one of the oldest members of the 
medical profession. ee 


THE Lancet understands tha® the Premier has conseftted to 
receive a deputation -to advocate the formation of a University 
for London on the lines recommended By the récent Royal 
Commission. The meeting will probably take place about the 
middle of January. 


° 
THE Paris correspondent of the Chemist and Druggist re- 
ports that the Municipal Council have presented fifteen hundred 
francs to the Ecole Normale Supérieure, to erect a bust of M. 
Pasteur in that college. The £ouncil have also voted in ssid 
of changing the name he rue Ulm to that of “r 
Pasteur.” 


AT the invitation of the associated scientific clubs of Berlin, 
a numerous assembly met on Friday last in order to com- 
memorate the great servi@es rendered to science by the late Prof. 
von Helmholtz. The German Emperor, and Empress, and 
many Ministers anf members® of Parliament, att€nded the 
ceremony. « ay 


Our Cambridge ‘correspondent®informs us that the Coutts 
‘Trotter Studentships in Physics gt Trinity Cllege have been 
awarded for two years to Mr. I. L. Tucketg, and for one year to 
Mr. S. W. J. Smith, both being scholars of the College. . 


THE Council of the Marine Biological * Association has 
‘appointed Mr. E. J. Allen to be director of the Plymouth 
labdtatory, i in suggession to Mr. Ẹ. J. Bles, who lately resigned 
that position’ Mr, Allen is # pupil of Prof F. E. Schultze, of 
Berlin, and has been engaged in researches upon the coelomic 
anà nervous systems of Crustacea, some interesting results oF 
which were recently noticed in our columns. 


ARRANGEMENTS have been made to begin tHe new series of 
Science on the first day of the new year, under wholly different 
direction and auspices. The New York Nation says that the 
paper will hereafter be under the control of a representative 
editorial committee, and will undertake to report on the progress 
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of sgience for men of science. The managing committee is 
constituted as {8llows :—Mathematics, Prof. Simon Newcomb ; 
Mechanics, Prof. R. S. Woodward; Astronomy, Prof. E. C. 
Pickering ; Chemistry, Prof. Remsen; Physiography, Prof. W. 
M. Davis; Påæontology, Prof. O. C. Marsh; Morphology, 
Prof. W. K. Brooks; Zoology, Dr. C. Hart Merriam ; Botany, 
Prof. N. L. Britton ; Hygiene, Dr. J. S. Billings; Physiology, 
Dr. H. P. Bowditch ; Ethnology, Dr. J. W. Powell; Anthro- 
pology, Dr. D. G. Brinton ; Psychology, Prof. Cattell. 


Tue Organising Committee of the International Geographical 
Congress have issued-an invitation circular to members of geo- 
graphical societies, and all who take an interest in any of the 
various aspects of geography, to attend the meetings of the 
Sixth International Geographical Congress, which will be held 
in London from July 26 to August 23, 1895. The subjects to 
beedgalt with at the Congress will be grouped under the follow- 
ing heads :—(1) Mathematical Geography ; (2) Physical Geo- 
graphy, including Oceanography and Geographical Distribution; 
(3) Cartography ; (4) Exploration ; (5) Descriptive Geography ; 
(6) Historical Geography ; (7) Applied Geography, including 
Anthropo-Geography ; (8) Education. Intending contributors 
of papers shoulé send in their communications (written in 
English, French, German, or Italian) before the end of next 
April. An exhibition of instruments, maps, globes, photo- 
graphs, and other objects representative of the present state 
and past history of geographical science, will be held in connec- 
tion with the Congress. 


Dr. E. DE TELLENBERG writes to us, from the Natural History 
Museum at Berne, with reference to a communication made by 
Sir John Lubbock to the Geological Society, on November 7 
(NATURE, vol. li. p. 94), on some nummulites from the valley 
of Lauterbrunnen at Murren. Sir John Lubbock remarked 
that ‘the find will necessitate a substantial correction of the 
geological map”; but Dr. de Tellenberg says that the num- 
mulitic layer described was known long ago, and is shown on 
several geological maps ; while the conclusion, that the rock is 
“not Malm, but Eocene,” appears to have been arrived at fifty 
years ago. 


IN a presidential address to the members of the Tyneside 
Naturalists’ Field Club, just received, Prof. G. S. Brady gives 
an interesting sketch of the present state of fisheries and fish- 
culture in Great Britain. He describes a visit to Mr. Armistead’s 
successful salmon and trout hatchery near New Abbey, and 
recommends the foundation of a hatchery on the Northumber- 
land coast to aid in keeping up and improving the supply of 
sea-fish, and of a biological laboratory attached to it for the 
scientific study of the marine fauna of the neighbourhood. We 
hope that everyone interested in the maintenance of our sea- 
fisheries, and in the study of marine biology in the north-east of 
England, will cordially assist 'n the realisation of this timely 
proposal. A work of this kind, as Prof. Brady suggests, comes 
fairly within the powers of the County Councils, which have 
already shown a commendable care for the interests of agri- 
culture, and a desire generally to help forward-technical arid 
scientific education. 


‘THE current number of the Bollettino mensuale of the Italian 
Meteorological Society contains a summary, by Profs. A. Bartoli 
and E. Stracciati, of their determinations of the absorption of 
solar radiation by fog and by cirrus clouds. The investigations 
were very carefully conducted, and the results are therefore of 
gonsiderable interest, It was found that a veil of cirrus was 
able to intercept as much as 30 per cent. of the sun’s rays ; 
while a slight fog, equally diffused in all directions, intercepted 
from 58 to 92 per cent, of the solar rays, which would have 
been transmitted with a perfectly clear sky. Full particulars of 
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the numerous experiments made by the authors since the year 
1885 will be found in the Proceedings of ‘the Royal Enstitute: of 
‘Lombardy of July 19 last. 


THE Pilot Chart of the North Atlantic Olean shows that 
the weather over that ocean during November was very severe. 
From the gth to the 23rd of the-month there: were only two 
days of good weather between’ Newfoundland and this 
‘country. An appendix to the chart gives the synoptic weather 
conditions of the North Atlantic north of the 35th parallel for 
six consecutive days (September 28 to October 3) for the hour 
-of Greenwich noon, showing the positions and behaviour of 
the various storms which were prevalent at that time. The 
excellent system adopted by the United States authorities for 
the collection and discussion of observations made at sea has 
enabled them to produce this synoptic chart so soon after 
‘date. We notice, however, that in the description 6f*the 


storm signals used in various countries the ‘‘ cylinder” 
drum” 


or 
is referred to as now being employed by this country, 
but as a matter of fact it has not been used for many years. ` 


In Za Nature of the 1st instant, M. de Nansouty gives an 
- account of some interesting experiments by M, Keechlin on the 
Eiffel Tower, with the view of measuring the force of the wind 
by the use of metal blocks whose resistance had been previously 
tested in the laboratory by means of compressed air. 
the storm of November 12 last, the velocity anemometers 
registered 100 miles in the hour, and according to the formula 
used for the conversion of velocity into pressure, the blocks 
indicating a pressure of 200 kilograms ought to have been over- 
turned, but only those indicating a pressure of 100 kilograms were 
displaced. From this, M, Koechlin concludes that the formula 
gives results about 40 per cent. too high. It appears to us that 
the experiments afford a remarkable confirmation of Mr. W. H. 
Dines’s recent investigations of anemometrical constants, in 
which he found ‘that the usual theory of the cups moving with 
-one-third of the wind’s velocity gave values which were about 
30 per cent. too high. Experiments very similar to those of 
M. Keechlin were made by Mr. G. Dines some years ago, under 
less favourable conditions., but with nearly similar results. 


A PICTURE-PUZZLE of a remarkable kind appears in the 
Zoologist for December. It is a reproduction of two photo- 
graphs of a Little Bittern, showing the strange attitudes assumed 
by the bird to favour its concealment. One of the figures shows the 
-bird standing in a reed-bed, erect, with neck stretched out and 
beak pointing upwards ; and in this position, it is difficult to dis- 
-tinguish the bird at all from the reeds. The eye is deceived ina 
similar manner when the bird is crouching against a tree-stump 
-at the river-side. Mr. J. E. Harting thinks that the curious 
attitudes adopted by the bird, on finding itself observed, are 
assumed in the exercise of the instinct of self-preservation. He 
mentions a similar habit, observed and described by Mr. W. H. 
Hudson, in the case of a South American Little Heron, which 
drequents the borders of the La Plata, and is occasionally 
found in the reed-beds scattered over the pampas. Without 
the aid of dogs, it was found impossible to secure ary speci- 
amens of this bird, even after marking ti the spot where one had 
alighted. 


THE architecture and sculpture of Gastropod shells has often 
arrested the attention of naturalists, for, in spite of the infinite 
variety of form assumed by the shell, it is in most cases ex- 

- tremely difficult to perceive any special utility in the nature of 
the modifications. A paper by Mr. W. H. Dall, however, fn 
a recent number of the American Naturalist (No. 335), cer- 
tainly tends to clear up two sets of these phenomena, viz. the 
aidges or plications of the columella, and the liræ or teeth of the 
auter lip, The author shows that among the fusiform rachi- 
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glossa the 1gtractor or columellar muscle is longer, and attached 
deeper within the shell in the plicated ¢.¢. Mitra) than in the 
non-plicated forms (eg. Fusus} The P of this is that in 
the former the mantle during contractidn is withdrawn into a 
part of the shell’ too narrow to admi@fit in its normal shape. 
The mantle must wrinkle longitudinally ; and the longitudinal 
shajly ridges on the pillar and towards the aperture of the shell 
aregthe mechanical consequences of this plication of the. secret- 
ing surface. Similarly in forms possessing a very extensive 
mantle ( Volutide, Cypraida) it may be noticed that the outer 
lip of the shell is toothed chiefly in those types in which the 
aperture is smallgand that the denticulation is less marked as 
the Gperture becomes larger. This is attributed by Mr. Dall 
to the fact that as the aperture becomes reduced the mantle must 
become increasingly wrinkled at its exit from the shell, thus 
causing the deposition of teeth “and liree on the outer lip (¢.f. 
Cyprea). If these features fall under Prof. Lankester’s cate- 
gory of “ responsive charatters,” the quest®n arises whether the 
whole molluscan shgllp so far as its shape and sculpture is’ 
concerned, is not simply a combination of such characters. 
e° eè 
THE first number of a sefies of hand- lists of the collections 
of living plants cultivated in the Royal Gardens, Kew, has just 
been received. @his part, which contains a list of Polypetale, 
shows that the complete eatalogue will be of the highest service 
in helping to establish a ae aia of nomenclature. An 
immense number of “ trade” ‘garden ” names have been 
reduced to theif proper eyfloayins and as the woody plants 
(shrubs and trees), grown in the open air, are Particularly liable 
to confusion in gardens, and in hurserymen’s catalogues, the 
preseftt list is most acceptable. ®It can easily be understood that 
the list ‘‘ represents the work of many years, and has only been 
accomplishtd withe considerable labour.” ‘From the preface 
we learn that, ef the twenty thousand speties and distinct 
varieties of plants cultivated at Kew, three thousand are hardy 
shrubs or trees, The first catalogfte of plants cultivated at Kew, 
published in 1768, contained *3389 species, of which 488 were 
hardy trees and shrubs, The two Aiton’s published similar lists, 
but that issued by the younger Aiton early in this century, and 
containing about eleven thousanfi species, was the latest com- 
prehensive list of plants in cultiver at Kew, though lists of 
special collections have been published from time to time.. The 
great importance of the series of hand-lists, which Mr. Thiselton-. 
Dyer has instituted, wil®therefore be at once understood. 


es 

Tue twenty-sixth volume of the Memoirs of the Russian 
Geographical Society (Genera Geography) contains an in- 
portant work bygProf. Mushketoff and A, Orloff, being a cata- 
logue of all the earthquakes Which are known to have taken 
place in the Russian empix@ and the adjoining territories of 
China,*Tarkestdh, Persia, agd Asia Minor from the year 596 
B.C, till the year 1897. The list comprises no tess than 2400 
separate earthquakes, of which 710 took place in China, 
569 in East Sivasia, 36 in West Siberia, 202 in Central Asia, 
590 in Caucasia, 121 in North Persia and Asia Minor, and 
188 in European Russia and: Finland. ‘ These figures alone, if 
compared with those for Chim in the catalogues of R. Mallet, 
A. Perrey, angi Fuchs, give, &n idea of the richness of 
the Russian catalqgue. As to Russia, Siberia, and Turkes- 
gan, the catalogue is replete with entirely new data. Mow of 
the earthquakes of the last two centuries, for which we possess 
full accounts, given: by careful Observers, are described at some 
length, and some of the descriptions, especially for the earth 
tremors of Shemakha, Lake Baikal, and Turkestan, are of great 
value. A map showing the distribution of the earthquakes 
over the territory, and diagrams showing their frequency during 
the different months, accompany this most valuable work, 
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A PAPER on the various more or less phantastic forms as- 
sumed by combinations of alkalies with oleic acid wifen brought 
into contact with watg?, is contributed to the current number of 

Wiedemann’s Annal&, by Dr. G. Quincke. Oleic acid with 
little alkali, or contaiying an acid oleate of an alkali in solu- 
tion, form in much Water hollow spheres, globules, and 
foam, with walls of liquid oleic acid. Te hollow spaces are 
filled with aqueous soap solution. When more water is added, 
the walls are covered with a solid skin of the acid oleate, wich 
may then become quite liquid again by decomposition intq 
liquid oleic acid and aqueous soap solution. The periodic flow 
of soap solution at the surface separating liguid oleic acid and 
water produces vortex motions, which may be made evjdent 
with ‘methylene blue or other colouring matter. More hollow 
spheres and bubbles of oleic acid are formed, which are arranged °| 
by the capillary forces on thee larger bubbles in definite posi- 
tions, such as straight lines, circles, and ellipses, DE. Quincke 
points out the remgkable analogy between this arrangement 
and the configuration of various small portions of the gtellar 
aniverse, such {s portions of Orion’ Virgo, and Coma 
Berenice’s, and recalls Plateau’sgxperiffignts with weightless oil - 
spheres illustrative of tHe generatjon of the solar system, He 
also emphasises the fact that the protoplasm of the organic 
world shows a structure and motions similar to those of oil 


, foam with liquid or solid surfaces. < « 


2 


UNDER the title, ‘‘ Science Teaching ; an ‘Ideal, and some 
Realities,” Mr. H, G. Wells delivered a lecture at the College 
of Preceptors last week. Much aftention is fow being given 
to the methods Of science teaching in our elementary schools 
and: colleges, and Mr. Wefls’*views on the subject are sound 
enough to be takeh into consideration. In the course %f his 
lecture, he pointed out’ that a rational course of science should 
grow naturally out of kindergarten. This sheuld leatl to object- 
gssons proper, and demonstrations in physies and chemistry 
may be made to grow insensibly, without any formal begin- 
ning, out of such lessons.’ fhe best, about the only perman- 
ently valuable, preparation for*a scientific calling that can 
be given to a boy in a secondary school, is the broad basis of 
physics and chemistry led up to in this way. 


THE 1895 Annuaire & i: Montsouris Observatory—the 
Observatory of the Parig Municipal Council—has been pub- 
lished. Though the observations made at fhe Observatory 
haye special reference to the climatology and hygiene of Paris, 
researches into the domains of pure science are carried on. 
M. Léon Descroix has®charge of the physical and meteoro- 
logical service, and M. Albert-Lévy of the chemical part of 
the work. This dep&rtment incfudes the study of the®variations- 
in the chemical composition of, the air in @arious parts of 
Paris, and of rain apd river waters, The third branch of the 
work, dealing with micro-organisms, is under, the dirgction of 
Dr. Miquel, who contributes toethe Annuaire his sixteenth 
memoir on th® organic matter found in airfand water. 


THE papers read at meetings of the Natural History Society of 
Northumberland, Durham, and Newcastle-upon-Tyne, and the 
Tyneside Naturalists’ Field Club, during the past two years, 
have just been pyplished in the Gociety’s Zransacifons, vol. xi. 
part ii. Among them is an address by the President, Prof. G. 


. S; Brady, F.R.S., on the life-history and character of some 
` infgrnal parasites, and a lecture on parafitism in plants and 


animals. The latter forms one of a series of reports of fv® 
lectures given in the Museum of the Society ; the hers being 
“On the Egg,” by Dr. D. Embleton ; ‘‘ Frogs and Tadpoles,” 
by Prof. M. C. Potter; “The Structure of Timber,” by Dr. 
W. Somerville ; and ‘‘Germs,” by Mr. H. De Haviland. The 
Society appears to be in a far more flourishing condition than 
most provincial societies, 
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SEVERAL new editions of scientific books have been received 


-during the paste week, Prof. Richard Hertwig’s ‘‘ Lehrbuch 


der Zoologie” (Gustav Fischer, Jena) is one of these. The 
original edition was reviewed in NATURE in June 1893 (vol. 


- xlviii. p. 173)p and we have nothing to add to the remarks 


then made, except that the work has been improved by revision.. 
Weare glad to see that Mr. Cumming’s ‘‘ Introduction to the 
Theory of Electricity” (Macmillan) has reached a fourth 
edition. The chief additions to the new issue are articles upon 
the magnetic circuit and on the dynamo. ‘‘ Symbolic Logic,” 
by Dr. John Venn, F.R.S. (Macmillan), has survived the 
prejudices of anti-mathematical logicians, for a second edition, 
révised and rewritten, has just appeared. Finally, Messrs. 
Whittaker and Co., have issued a second edition of ‘* The 
Electro-Platers’ Handbook,” by Mr. G. E. Bonney. This 
useful manual has been enlarged by an additional chapter on 
ele€trotyping, and by a number of short sections on new 
methods of interest to amateurs and young students: of electro- 
metallurgy. 


A BULLETIN (really a volume of 259 pages), by Mr. J. E. 
Spurr, has come to us from the Geological and Natural History 
Survey of Minyesota. The subject is,‘‘The TIron-Bearing 


Rocks of the Mesabi Range in Minnesota,” and the author 


treats it from many points of view. A number of reproductions 
of the appearances presented by thin sections of the rocks 
when microscopically examined, accompany the memoir. 
The matter is not merely descriptive of the general structure 
and characteristics of the Mesabi iron-bearing rocks ; if it were, 
it would only be of Jocal interest. Space is given to the state- 
ment of theories to account for the origin of rocks of the 
kind described—~a subject,which is still one of doubt, discussion, 
and speculation. In this connection the origin of glauconite is 
dealt with. An examination of a thin section, with a view to 
finding whether the forms in which the glauconitic grains some- 
times occur have any resemblance to organic forms, led to a 
negative result. Mr. Spurr thinks it possible, however, that 
further study of more favourable sections may result in finding 
traces of the organisms which possibly once existed in the rocks 
investigated. His work throws new light upon several per- 
plexing problems in economic geology. 


ANHYDROUS hydrogen peroxide has at last been isolated by 
Dr. Wolffenstein in the laboratory of the Technischen Hoch- 
schule at_Berlin, and the somewhat surprising fact demonstrated 
that this substance, which has hitherto been regarded as pos- 
sessing but little stability, is capable of actual distillation with 
scarcely any loss under reduced pressure. In attempting to 
concentrate solutions of hydrogen peroxide zz vacuo by the 


: method of Talbot and Moody, and also in the open air upon. 


the water bath, a solution as strong as 66 per cent. H,O, was 
obtained, but with a loss of over 70 per cent. of the original 
amount of peroxide employed. Moreover, it was found that 
when the common commercial 3 per cent. solution is con- 
centrated, the percentage of H,O, may be brought up to 45 
without the loss of any considerable quantity of the peroxide by 
volatiligation, but that as the concentration continues to rise 
above this limit the volatilisation of the peroxide increases at a 
very rapid rate. For the great loss was proved not to be due 
to decomposition, but to actual vapourisation of the substance. 
Evidently hydrogen peroxide is remarkably stable at the tem- 
perature of a water bath. An attempt was therefore made to 
actually distil it under reduced pressure. A quantity of com- 


mercial peroxide which had been further concentrated until it’ 


contained about 50 per cent. H,O, was first purified from all 
traces of suspended impurities, and at the same time still further 
concentrated, by extraction with ether ; after evaporation of the 
ether the solution was found to contain 73 per cent. H,O. 
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- This solution was then submitted to distillation at the, tem- 
perature of the water bath and under the redifced pressure of 
68 mm. of mercury. The distillate was received in two- 
fractions, boiling at 71°-81° and 81°-85° respectively. The first 
fraction contained 44 per cent. H.O., while*the latter was 
found to contain no less than 90'5 per cent. Upon again 
fractionally distilling the latter product, a large proportion dis- 
tilled at 84°-85°, and this fraction proved to be practically pure 
H,O, containing over 99 per cent. of the peroxide. The liquid 
thus isolated is a colourless syrup which exhibits but little 
inclination to wet the surface of the containing vessel. When 
exposed to the air it evaporates. It produces a prickly sep- 
sation when placed upon the skin, and causes the appearance 
of white spots which take several hours to disappearagain. As 
regards the much-discussed and disputed question of the re- 
action of hydrogen peroxide towards litmus, Dr. Wolffenstein 
finds that even when the pure liquid is made strongly alaline 
with soda and again distilled, the distillate exhibits strong acid 
characters, so that the acid nature of hydrogen peroxide must 
be regarded as fully established, It is finally shown that the 
use of ether in assisting the concentration is by no means 
essential. Ordinary commercial 3 per cent. peroxide can be 
immediately subjected to fractional distillation under reduced 
pressure, and a fraction eventually isolated, consisting of the 
pure substance boiling at 84°-85° under a pressure of 68 m.m. 


Tux additions to the Zoological Society’s Gardens during the 
past week include a Common Fox (Canis vulpes), British, 
presented by Mr. Harold von Löhr; a Spotted Ichneumon 
(Herpestés nepalensis) from India, presented by the Misses 
Violet and Sylvia Brockelbank; two Curlews (Wumenius 
arquata), British, purchased. 


OUR ASTRONOMICAL COLUMN. 


SECULAR VARIATIONS OF THE INTERIOR PLANETS.—As 
far back as 1859, Leverrier discovered that the movement of 
the perihelion point of the orbit. of Mercury was greater than 
could be accounted for by the action of all the known planets, 
and he attributed this to the effect of a group of unknown 
hodies circulating betwéen the orbit of Mercury and the sun. 
Prof. Newcomb: has recently gone over the ground again, and 
the results of his work are given in Comptes-rendus of Decem- 
ber 10. A brief statement of the tentative conclusions arrived 
at was given in these columns on November 29 (p. 114). From 
a discussion of a vast number of observations he has re- 
determined the: secular variations for the orbits of Mer- 
cury, Venus, the Earth, and Mars, and he has computed 
the masses of Mercury, Venus, and Jupiter from the periodical 
perturbations which they produce; the adopted value of the 
earth’s mass is deduced from the parallax 8’-80, and for Mars 
the adopted mass is that derived from observations of the satel- 
lites. lt is then shown that -with these masses the calculated 
values of the secular variations differ from the observed ones, 
the divergences being especially great in the movements of the 
perihelia of the orbits of Mercury and Mars, and of the node 
of Venus. Two explanations of the differences are open tous: 
{1) It may be supposed, as suggested by Prof. Asaph Hall, that 
the law of gravitational attraction is not strictly true, and that 
the attractive force of the sun varies inversely as the distance 
raised to the power of approximately 2‘cococo 1574 ; (2) they 
may be attributed to the influence of unknown masses of matter. 

At first sight, the second hypothesis seems preferable, as it 
involves no departure from an accepted law, and because it is 
the only one which will explain all the secular variations, while 
on the first hypothesis the périhelia would alone be affected. If 
there are unknown bodies between Mercury and the sun, Prof. 
Newcomb shows that in order to produce the observed effects, 
their mass must be great enough to produce a sensible 
ellipticity in the sun’s figure ; and as this has not been detected, 
- he prefers to place these unknown bodies between the orbits of 
Mercury and Venus. He has computed the elements of an 
orbit which would reduce all the discrepancies between observed 

-and calculated values of the secular variations to less than the i 
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probable errors, the mean idistance being 0°48, and the mass 
1/37,0c0,0@o'h that of the sun. At the same time, Prof. 
Newcomb se ards this result more asa curiosity than as a 
reality, as it seems improbable that sugh a group of bodies 
should have escaped discovery. A : 
Returning to the other hypothesis, hegtinds that if we accept 
Hall's modification of the law of gravitation, which accounts for 


the movements of thg perihelia, the variations of the other . 


elements can all be explained by slightly changing the value of 
theearth’s mass. The new value corresponds to a solar parallax 
of 8’-77. Although by no means regarding the latter hypothesis 
as established, Prof. Newcomb is inclined to adopt it 
provisionally, i 
IRREGULARITIES IN VARIABLE STARS.—In a summary of 
the gbservations off variable stars of long period, made by W. 
Maxwell Reed at Harvard College Observatory and the Abbot 
eAcademy (Astron. Journ. No. 330), the impertance of study- 
ing the irregularities in the light curves is strongly insisted upon. 
The obseryations indicate numerous@< stand-stills,” or notches 
in the light-curves, and these are believed to be secondary 
phases produced by additions of light at those points. “A 
record of over ten years for T Cephei gifts ten more or less 
well-@fined stand-stil~ The mean period is about twenty 
days less than that of gbe variable (about 383 days).” From 
studying these and otber varjgples, Mr. Reed is inclined to 
believe that ‘* the light-curve,in some @ases at least, is the sum, 


of two or more curves—each component curve having a different . 


range, period, and character from the others, By such a 
hypothesis one dan account for the changes in period and 
range of a variable, and the presence of ‘‘stand-stills” and 
secondary phases. Unfortunately, there is not enough evidence- 
yet to give the elements ofthe two or more component curves 
for T Cephei.” „It will be yemembered that Mr. Lockyer has 
also seen the necessity for supposing more than one’ source of 
variation in many cases, and some of his examples of the peculiar 
curves produced by integrating tWo erfectly regular ones were 
givengn our columns four yearsggo(NATURE, vol, xlii, p. 550). 
With Mr. Reed we regret that less attention has been given by 
observers tg the character of the light-curves of these variables, 
than to the determifiation of the maxima and minima, 


TuE RADCLIPFE CATALOGUE.—The new star catalogue 
recently issued by Mr. Stone contains the positions of 6424 
stars for the epoch 1890, deduced éom observations made with 
the transit circle at the Radcliffe Observatory between January 
1, 1881, and December 31, 1893. Up to 1887 a considerable 
number of observations were made for the determination of 
systematic errors of the instrument and for errors of the 
refraction tables. Since then theobservations have been more 
exclusively directed to obtaining tlgsmpositions of stars for well- 
distributed zerozpoints between the &uator and N.P.D, 115°, 
in continuation and completion of the work carried out under 
Mr. Stone’s direction at the Cape of Good Hope between the 
years 1870 and 1879. e catalogue gives the positions of all 
stars down to seventh magnitude bgtween the equator and 
N.P.D, 115°, except those in clusters; of fainter stars to fill 
existing lacunz ; and of many stars of greater N.P.D, than 
115° for fomparigon with the Cape catalogue of 1880, Many 
stars north of th® equator are also included. The Cape cata- 
logue and the present one together give a series of well-distri- 
buted zero-points for the whole southern hemisphere. With 
referen® to futufe meridian work, Mr, Stone remarks: ‘f From 
the facilities which photography affords for the rapid filling in 
of the positions of Me fainter stars on a photofraphic plate, 

*when those of a sufficient number of zero-points on the plate 
have been otherwise fixed, it would appear that the efforts of 
meridian observers will, for the future, be most advantageously 
directed to this class of stellar work.” The catalogue includes 
estimates of proper motions 45 well as the usual constants, and 
there are also copious notes relatigg to the doWble and variable 
stars. The early appearance of a catalogue entailing such, a 
vast amount of commutation does great credit to the very limited 
staff of the observatory. e 

“1? ASTRONOMIE. ’-—The decease of this monthly journal of 
popular asfrongmy is announeed in the December number. 
For thirteen years M. Flammarion has conducted Z’ Astronomie, 
and has used it to popularise, and extend the study of, astro- 
nomical science, and now it dies from ‘‘ difficultés d’administra- 
tion.” The Société Astronomique de France proposes to at 
tempt to fill the gap by issuing their Buletin monthly instead 
of quarterly, as heretofore. f 


+ 


+ 
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ON THE USE OF THE GLOBE IM THE’ 
STUDY OF CRYSTALLOGRAPHY: 


N modern treatiseston crystallography, the crystal is imagined 
projected radiall¥ on the surface -of a sphere, and the 
spherical triangles so\obtained are dealt With by spherical 
trigonometry. Problems in astronomy and mathematical 
geography are also commonly dealt wish by the methods of 
spherical trigonometry. But they can also be dealt With 
completely by the method of graphical construction on®the 
surface of a sphere where the angles and arcs are directly 


measured with a divided circle; and the use of spherica? 


trigonometry is dispensed with, Many years ago it occurred to 
the author that what elimirated the use of spherical trigono- 
metry in the one case might eliminate it inthe others: Bence 
the idea of the use of the globe in the study of crystallography. 


Various arrangements of globe and circles were described and. 


exhibited. The usual method of mounting globes on a polar 
axis, round which it car revolve inside a metal. meridian, 
supported in its turn at right angles to a horizontal circle or 
equator, was found to be inconvenient. It is necessary to be 
able to reach every part of the globe, and to have it steady for 
drawing, and the, fixed circle and axes stand greatly in tè way 
of this, The instrument found most, generally useful was a 
black globe, along with a systegn of bangs circles, divided into 
degrees, which can be applied digectly and exactly to any part 
of its surface. The system of brass circles is called the 
métrosphere, invented by Captain Aved de Magnac, of the 
French Navy, and published by E. Bertaux® of Paris, With 
this instrument every problem in theegeometry of crystals can 
be solved with ease and accurfcy by graphic construction alone. 

‘The various manipulations occurring in the use of the globes 
were described and illustrated. Qn the practigal determination 
of a crystal, the inclinations of its faces are observed with the 
goniometer. From these observations, treated usually by the 
methods of spherical trigonometry, the elements of the crystal, 
namely, the inclination of itseaxes and the proportion@of its 
parameters, are deduced. The process is then reversed, and 
the elements found are assumed, and from them the,nclinations 
of the faces are calculatede The usefulnes of the globe was 
illustrated by d&monstrating how these twoeprocesses can be 
carried out by simple graphical construction. -On the globe, 
the face of a crystal is repyesented by its pole, or the point 


where the radius of the sphere, gvhich is perpendicular to the 


face, pierces the surface of the sphere. The angle between 
two faces, measured by the goniometer, is the angle contained 
between their normals. It is therefore ready to be transferred 
directly to the globe on whiclwit is entered asan arc, In doing 
so, any point on the gloltmig taken as the pole of the face from 
which a start is made. rom this a great -circle is drawn in 
any direction. When the first angle has been Measured on the 
goniometer, it is laid off on the globe as an arc, of an equal 
number of degrees, along this great @ircle, and from the initial 
fixed point. The polesgyof the first pair of faces are situated at 
the extremities of this arc, which becomes the Jase line of the 
survey, of the crystal. By triangulation’from it, the angles 
being supplied by the goniometer, the positions of he poles of 
all the faces are placed as points on the globe® 

The interseclion of a face with the surface of the globe is a 
circle, which may be described or@it with a pair of. compasses, 
taking the pole of the face as.centre. The ciscles in which any 
two faces, which are not parall€l, meet the sphere, cut each 
other in twoSpoints.' If these points be ®%ined by the arc of a 
great circle, we obtain the projection of the edge which the 
two faces make on meeting. It is perpendécular to the great 
circle passing through the poles of the two faces. If it be 
carried parallel to itself to the centre of the sphere, it coincides 
with a diameter, and its poles gre indicated by points on the 
globe. When fhe operating has been repeated with all the 
edges, we have a second group of points onethe globe, which 


f the circles of intersection, with the surface of the sphere, 
of any three faces, not in the same zone, be considered, the arts 
connecting each pair of intersections meet in a point which is 
the projection of the corner formed by the three faces which 
meet there. A third group of points, representing corners, is 
thus obtained on the globe, and the characteristics of the 
crystal are exhausted. 


1 Abstract’ of a Paper read before the Chemical Society, December 6, 1894, 
y J. Y. Buchanan, F.R.S, : i 
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Tf the corners be carried parallel to themselves to the centre, 
they ‘find thems@lves already represented by the intersections of 
the diameters representing their edges. i 
any such group of diameters be connected by ares of great circles,. 
a spherical triaggle or polygon is marked out, and its area com- 
pared with that of a hemisphere is a measure of the corner,, 
just as the arc is the measure of the angle which it subtends. 
The secondary figures thus described on the surface of the sphere- 
are always different from the primary ones. Thus the corners. 


of the cube, when collected at and radiating from the centre of 


the sphere, delineate the regular octahedron, which in its turn, 
when similarly treated, delineates the cube. From this point 
of view they are reciprocal inversion forms. 

Having got a complete projection of it on the globe, the- 
crystal can be studied. It can be referred with equal ease to any 
system of coordinates and to any number of different systems 5. 


it is only necessary to shift the métrosphéve over the surface of 


the globe. In fact, there is now no question touching the geo- 
metry of the crystal which cannot be directly answered after 
maki®g one or more simple measurements ; and the distinc- 
tion between easy questions and difficult ones has almost 
disappeared, 

The projection of the crystal has been constructed from sup- 
posed observed angles onthe goniometer ; but it is equally easy 
to construct it from its crystallographic specification—that is,. 
the inclination of the axes and the proportion of the para- 
meters, ° 

The projections, of the normals to the faces, or the co- 
ordinate planes, are found by constructions on these planes.. 
These positions are marked on the sphere by the points on the 
coordinate circles where they meet its surface. A great circle 
drawn through any one point, at right angles to the coordinate 
circle, contains the pole of the face. It is also contained in 
another great circle, found in the same way. It is fixed in their 
point of intersection. ; 

In this way every possible face, permitted by the specifica- 
tion, can be easily and readily placed on the sphere by its repre-- 
sentative pole ; and the angles between every pair can be at 
once taken off with a pair of compasses or a tape. Ina few. 
minutes a complete catalogue can be made of the angles which 
each face makes with every other one. The advantage of this. 
is particularly apparent in the oblique systems, which on the 
globe are dealt with as readily and as easily as those of the 
regular system, 

In conclusion, the author alluded to other uses of the globe,. 
where it does easily, and without fatigue, work which can be done 
in no other way without great labour ; and he pointed out an 
important indirect advantage, gained by its use, in the education 
of the sense of direction, which is generally only sparingly: 
developed in the mind. 








THE USE OF SAFETY EXPLOSIVES IN 
MINES. 


A LARGE committee was appointed by the North of England 

Institute of Mechanical Engineers in 1888, 10 investigate 
and report upon the subject of flameless explosives in relation 
to their degree of safety in mines. Experiments with various 
explosives and appliances connected with shot-fring were com- 


papers referring to them have been contributed to the Insti- 
tute’s Transactions. The first part of the Report of the Com-. 
mittee has just been published, and it clears away many of the 


safety explosives in underground workings. Into the details of 
the experiments we have not space to enter, but the following 
conclusions deducéd from them show the kind of results 
obtained :— A 

(1) All the high explosives (ammonite, ardeer powder, bel-. 
lite, carbonite, roburite, and securite) are less liable than 
blasting-powder to ignite inflammable mixtures of air and fire- 
damp. These explosives, however, cannot be relied upon as. 
ensuring absolute safety when used at places where inflammable 
enixtures.of air and fire-damp may be present. 

(2) The variable results following upon the detonation of high 
explosives appear to be due in some measure to defective ad- 
mixture of, or variation in the proportions of, the ingredients 
used in the manufacture of the explosive, 

In view of the changes from time to time made in the pro- 


If the similar poles of 


menced in 1892 at Hebburn-upon-Tyne, and a number of 


doubts and uncertainties connected with the employment of 


` 
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portions and constituents of high explosives, it seems desirable | 


that this information should be afforded by the neanufacturers to 
the users of the explosive. 

(3) In the storage of high explosives, it is desirable that every 
care should be taken to insure their being maintained in a 
proper condition. It is also certain that these explosives alter 
in character with age. 

(4) It is essential that similar examinations of the working- 
places and precautions which are in force in mines where blast- 
ing-powder is used, should be rigidly observed when a high 
explosive is employed. 

(5) In selecting a high explosive for use in a mine, it should 
not be forgotten that the risk of explosion is only lessened and 
not aholished by its use. 

(6) All of the high explosives on detonation produce evide 
flame. 

(7) Theemission of flame from a blown out shot of a detonated 
high explosive is not prevented by the quantity or length of 
stemming used. 

(8) In the case of a charge of a high explosive which fas 
missed fire, if a short length of stemming (proved up to 8 inches) 
has been employed, the charge can be detonated by another 
cartridge of the explosive and additional stemming being placed 
in the hole in front of the original stemming. 

The experiments were carried out under the direction of Mr. 
J. L. Hedley, H.M. Inspector of Mines, and Mr. A. C. Kayll, 
the Engineer to the Committee. e 

The sincere thanks of mining engineers are due to the Institute 
for bearing the great expense Involved by the experiments, and 
to the many mining companies, associations, and private firms 
that have rendered valuable assistance in the matter. 





THE UPSALA MEETING OF THE INTER- 
NATIONAL METEOROLOGICAL COMMITTEE? 


AT the meetings of the International Meteorological Com- 
mittee, held at the University of Upsala, in August, the 
secretary submitted a brief report, with the quesiions pro- 
posed for discussion. A statement of these, with the decisions, 
follows ;— : 

International Bureau,—A report was presented by Prof. 
Hildebrandsson, in which the functions and cost of such a 
bureau were considered. The committee decided against its 
establishment. - 

Agricultural Meteorology. —Upon the proposition of Mr. 
Scott, it was decided that the methods employed to distribute 
weather predictions to farmers, and the results of climatological 
discussions relating to the crops in the various countries, be 
published, 

Establishment of Stations for Cloud Observations.—Prof. 
Hildebrandsson presented a pamphlet containing a detailed 
account of the principal methods employed in these investiga- 
tions. The committee adopted these resolutions :— 

Since experience shows that the altitude of clouds can ‘be 
easily determined with sufficient accuracy, the generalisation of 
these investigations in aJl countries is recommended, preferably 
by the use of the photographic process. Observations of direc- 
tion and relative velocity should be made at as many stations as 
possible, and measures of height at a limited number of suitably 
distributed stations. i 

The value of these investigations would be greatly increased 
if made at the same ep ch, therefore it is proposed that they be 
commenced May 1, 1896, and continued for one year. 

The stations already promised are situated in Batavia, 
France, Norway, Portugal, Prussia, Roumania, Russia, 
Sweden. United States : Blue Hill, and Weather Bureau (six 
stations). 

Cloud Atlas.-The committee appointed at Munich reported 
slightly modified definitions of some types in the Hilde- 
brandsson-Képpen-Neumayer Atlas, and submitted photographs 
and pastels for reproduction in the new atlas, as well as instruc- 
tions for observing clouds, These were adopted by the 
Permanent Committee after discussion and modification. 
(See subjoined report.) A special committee, composed ofe 
M. Teisserenc de Bort and Prof. Riggenbach, with Prof. 
© Hildebrandsson as chairman, was appointed to publish the 
atlas, and the choice of the colour of each place, to ‘represent 


1 Extracted from a report by Mr. A. Lawrence Rotch, in the December 
number of the American Meteorological Journal. 7 
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as nearly as possible the natural conditions, was left to its 
discretion. ® ` 

More Rapid Transmission of Telegram, —Dr. Snellen pre- 
sented a joint report with Dr. Neumaye#on this question, in 
which the necessity of giving the metgbrological dispatches 
precedence over others, by opening a @rcuit system with the 
other central bureaus, was urged. The introduction of simul- 
taneous observations in the various countries was deemed 
neceSsary. The committee referred the matter to the Inter- 
natianal Telegraphic Bureau at Berne. 

In more or less intimate relation with this question was 
æ proposition by Dr. van Bebber, on the importance of further 
experiments in tele-meteorography. Dr. Snellen explained the 
telegraphic transmission of the traces of sel!-recording instru- 
ments, by the Ollan€l apparatus, which operates over a short 
distance at Utrecht. + 
e Scintillation of Stars.—At the request of M. Ch. Dufour, 
this question, which had been the o ject. of investigations by 
M. Montigny, of Brussels, was br8ufht before the committee. 
Further sthidy by him, together with that of M. Ventosa, 
on the atmospheric movements observed aroynd stars, was en- 
couraged, : 

Matime Meteorology. -A proposition of the Russian Admiral 
Makaroff, on the necessjty of an international convention to 
arrange for the discussjon of thgelata contained in ships’ logs, 
was not approved. ° ° 

Psychrometric Observations below Freezing —This question 
was introduced by Profs, Hildebrandsson and Mohn. The 
employment of E&holm’s method for the reduction of mean 
values was recommended, “but a report of further investigations 
was requested. : 

Exploration of Upper Atr.—A resolution received from the 
Congrès de la Scignce de l Algrosphere, which had recently met 
in Antwerp, on the importance of the balloon ascgnts now being 
made at Berlin for meteorological purposes, was confirmed in a 
more general sense. 3 

Next Congress.—It was decided to convene a non-official 
congress at Paris in September 1896, 


THE G@LASSIFICATION OF CLOUDS. 


In the cloud clastification of Hildebrandsson ahd Abercromby, 
published in the Hildebrandsson-Képpen-Neumayer Atlas, in 
1890, the word ‘‘ diurnal” is added®to the definition of Group 
D, so that it becomes :— . ' 

D. Clouds formed by the diurnal ascending currents. 

In this way, the cumulus ari-ing from a mass of aqueous 
vapour ascending through calm air is distinguished from the 
nimbus caused by the general ascehsion of the whole mass of 
moist air, -/-> 

With this change the classification of the ten principal forms 
is :— : 

(a) Detached or gounded forms (most frequent in dry 
weather). 
(4) Wide-spread or veil-like foems (wet weather). 
A. Highest clouds, mean height 9000 metres. 
(a) x. Cirrus s 
-(4) 2. Ciřro-stratus. 

B. Clouds of nean altitude, 3000-7000 metres. 
(a) 3. Cirro-cumulus. - e 

4. Alto cumulus, 

82) 5. Afto-stratus. 

C. Low clouds, togo-20co. metres.* r 
(2) 6. Strato-cumulus, 

s (6) 7. Nimbus. 

D. Clouds fornfkd by. the diurnal ascending currents, 

8. Cumulus. Top, 1800 metres; base, 1400 
metres. - 

$. Cumulo-nimbus. Top, 3000g5coo melre”; * 
base, 1400 metrææ. ’ 

E. Elevated fo, below 1000 metres. 

10, Stratis. ` 
N. B.—As the heights of the clouds marked * do not agi@e 
with the heights of these clouds found at Blue Hill, Mr. Rétch 
has asked tifat yhe altitude of the low clouds be placed below 
2000 metres simply, instead of between 1000 and 2000 metres, 
since the bases of nimbus are frequently below 1000 metres ; 
and also that the superior limit of the tops of the cumulo-nimbus 
be raised to 8000 metres. G 

The following are desċriptions of the clouds, modified from 

those in the Hildebrandsson-Köppen-Neumayer Atlas, 


ges 
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(1) Cirrus (Ci.).—-Isolated feathery clouds of fine fibrous 
texture, generally of a white colour. Frequently arranged in 
bands which spread lake the meridians on a celestial globe over 
a part of the sky, am converge in perspective towards one or 
two opposite points othe horizon. (In the formation of such 
bands, Ci. S. and Ci. Eu. often take part.) : 

(2) CIRRO-STRATUS (Ci. S.),—Fine whitish veil, sometimes 
‘quite diffuse, giving a whitish appearance to the sky, and called 
by many cirrus haze, sometimes of more or less distinct ruc- 
ture, exhibiting confused fibres. The veil often produces alos 
around the sun and moon. 

(3) Crrro-Cumu.us (Ci, Cu.).—Fleecy cloud. Small whife 
balls and wisps without shadows, or with very faint shadows, 
which are arranged in groups and often in pows. 

(4) ALTo-Cumuuus (A, Cu,),—Dense Reecy cloud. Larger 
whitish or greyish balls with shaded portions, grouped in flocks 
or rows, frequertly so close together that their edges meet. The 
different balls are generally larger and nore compact (passing 
into S. Cu.) towards the Serftre of the group, and mpre delicate 
and wispy (passing into Ci. Cu.) on its edges. They are very 
frequently arranged in stripes in one or two directions. 

(The term cumulo-cirrus is given up as causing confusion.) 

(5) ALTO-STRZaTtus (A. S.).—Thic® veil of a grey of bluish 
colour, exhibiting in the vicinity of the sun and moon a brighter 
portion, and which, without c@gsing hadgs, may produce coronz. 
This form shows gradual transitions to cirro-stratus, but, accord- 
ing to the measurements ‘made at Upsala, has only half the 
altitude. 

(The term stratus-cirrus is abandoned “as giving rise to 
confusion.) ° 

(6) STRATOCUMULUS (S° Cu. ).g—Large balls or rolls of dark 
cloud which frequently cover the whole sky, especially in winter, 
and give it at times a wave-likegappearancee The stratum of 
‘strato-cumulug is usually not very thick, and blue sky often 
appears in the breaks thrgugh it. Between this form and the 
alto-cumulus, all possible graduations are found. They are dis- 
tinguished from nimbus by she ball-like or rolled fofm, and 
because they do not tend to bring rain. . 

(7) Nrpus (N.).—Rain clouds. Dense massesef dark form- 
less clouds with ragged edges, from which generally continuous 
tain or snow & falling. ‘Through the breaks in these cloids 
‘there is almost always seen a high sheet of cirro-stratus or alto- 
stratus. If the mass of nimbus is torn up into smaller patches, 
-or if smaller clouds are floating yery much below a great nimbus, 
the former may be called Fracto-nimbus (‘‘Scud” of the 
sailors). i . 

(8) CuMULUS (Cu.).—Piled clouds. Thick clouds whose 
summits are domes with pfotuberances, but whose bases are 
flat, These clouds a to form in a diurnal ascensional 
movement which is almbst always apparent. „ When the cloud 
is opposite the sun, the surfaces which are usually seen by. the 
-observer are more brilliant than the edges of the protuberances. 
When the illumination comes from fhe side, this cloud shows a 
strong actual shadow on the sunny side of the sky, however, 
it appears dark with bright edges. “The true cumulus shows a 
sharp border above and below, It is often torn by strong winds, 
and the detached parts (Fracto-cumulus)* present continual 

e 


“changes. 


(9) CumuLo-NgmBus (Cu. N.).—Thunder cloud; shower 
cloud. Heavy masses of clouds,®rising like mountains, towers, 
or anvils, generally surrounded at the top by% veil or®screen of 
fibrous texture (‘false ‘cirrus ®), and below by nimbus-like 
masses of cloud. From their base genefally fall local showers 
of rain or snow, and sometimes hail or sleet. The upper edgés 
are either of compact cumulus-like outline, @nd form immense 
summits, surrounded by delicate false cirrus, or the edges them- 
selves are drawn out like cirrus. This last form is most common 
sine ‘* spring squglls.” The frong of storm clouds 8f great extent 
sometimes shows a great argh stretching across a portion of the 
sky, which is uniformly lighter in colour. @ 

{10) Stratus (S.).—Lifted fog in @ horizontal stratum. 
When this stratum is torn by the wind or by mountain summits 
into irregular fragments, they may be called Fracto-stratus. ° 


. e 
INSTRUCTIONS FOR OBSERVING ĈLOUDS. 


At each observation there are to be recorded :— 

(1) -The Kind of Cloud, designated by the international letters 
of the cloud name, which may be more exactly defined by giving 
the number of the pictureJof the Atlas most nearly representing 
the observed form, $ iS 5 
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(2) The Direction fron which the Clouds come.—If the 
observer eemalhs completely at rest during a few seconds, the 
motion of the clouds may be easily observed relatively 
to a steeple or mast erected in an open space. If the 
motion of the cloud is very slow, the head must be sup- 
ported. Clouds should be observed in this way unly near the 
zenith, for if they are too far away from it the perspective may 
cause errors, In this case nephoscopes should be used, and 
the rules followed which apply to the particular instrument 
employed. i 

(3) Radiant Point of the Upper Clouds.—These clouds often 
appear in the form of fine parallel bands, which, by an effect of 
perspective, seem to come from one point of the horizon. The 
wdiant point is that point where these bands, or their direction 
prolonged, meet the horizon. The position of this point on the 
horizon should be recorded in the same way as the wind direc- 
tion, north, north-north-east, &c. 

(4) Undulatory Clouds.—It often happens that the clouds 
shpw regular, parallel, and equidistant streaks, like the waves 
on the surface of water. This is the case for the greater part of 
the cirro-cumulus, strato-cumulus (roll-cumulus), &c. It is im- 
portant to note the direction of these streaks, When there are 
apparently two distinct systems, as is to be seen in clouds 
separated into balls by streaks in two directions, the directions 
of the two systems should be noted. As far as possible, obser- 
vations’ should be made on streaks near the zenith to avoid 
effects of ‘perspe€tive. i: 

(5) Density and Position o) Cirrus Banks.—The upper > 
clouds frequently take the form of felt or of a more or less dense 
veil, which, rising above the horizon, resembles a thin white 
or greyish bank. As this cloud form has an intimate relation 
to barometric depressions, it is important to note :— 

(a) The density— 

o meaning very thin and irregular. 

I meaning thin but regular, 

2 meaning rather dense, 

3 meaning dense. 

4 meaning very dense and of dark colour. 

(2) The direction in which the veil or bank appears densest. 

temarks,—All interesting details should be. noted, for 
example : ; P ` 

(1) On summer days all low clouds generally assume par- 
ticular forms resembling cumulus more or less. In this case, 
there should be put under Remarks, “Stratus or Nimbus 
Cumuliformis.” ; 

(2) It sometimes happens that a cumulus has a mammillafed 
lower surface. This appearance should be described’ by the 
name of ‘*Mammato-cumulus.” ' 

(3) It should always be noted whether the clouds appear 
stationary, or whether they have a very great velocity. 

The text of the Atlas is to be in French, English, and 
German. 
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ENDOWMENT FOR SCIENTIFIC RESEARCH 
AND PUBLICATION? 


i II. 


[MMEDIATELY connected with our colleges and universities 

is another field, in which additional endowments are greatly 7 
needed, viz. for fellowships in science for post-graduate 
studies, 

Upon the post-graduate workers the future of science, and 
the recruits for future teachers and professors, must necessarily 
depend, In that view the importance of post-graduate endow- 
ments in science can scarcely be magnified. The great majority 
of the young men from whom all the new recruits must be 
drawn have little or no pecuniary means.’ After graduating, 
often through many difficulties, they must face the question of 
‘their future calling. They must consider what promise of a 


-reasonable and comfortable support a life devoted to science 


affords. If this risk should not deter them, still there are 
many with talents of a high order who would be absolutely 
‘unable to proceed further in the advanced scientific studies 
necessary to qualify them to enter upon remunerative scientific 

1 Address delivered by Mr. Addison Brown, at a meeting of the Scientific 


Alliance of New York. Reprinted from Smithsonian Report, 1892. 
(Continued from page 167.) 


` more in 1893 or 1894. 


DECEMBER 20, 1894] , 








work, or to obtain situations as professors or assistants, except 
by the aid of substantial endowments for their gupport, during 
the three or four years more of necessary assiduous st@dy. 

In the stress of modern life, and in the allurements towards 
more certain pecuniary results, nothing but such endowments 
can avert the withdrawal from scientific pursuits ®f many young 
men of high promise, whose genius and tastes and ambition 
strongly incline them to science, and who would be secured to 
it if this temporary support were afforded. 

The endowments of our colleges and universities in aid of 
post-graduate work in science are much less, I suppose, than is 
commonly imagined. I find no such support for post-graduate 
work in science, either at Cornell University, at the University 
of the City of New York, at Brown University, at Amherst, or 
even at the Johns Hopkins University. No statement of the 
endowments of the new Clark University at Worcester has as 
yet been published. Princeton, though having a hundred 
under-graduate scholarships, has but one post-graduate fellow- 
ship for science ; Yale but two—the Silliman and the Sloane 
Fellowships. ? 

Columbia College has two fellowships expressly restricted to 
science, viz. the Tyndall Fellowship of 648 dols. annually, 
and the Barnard Fellowship, before referred to, of about 500 
dols, annually, Besides these, however, twenty-four general 
university fellowships have been established, of 5c0 dols. each, 
for post-graduate study, of which eighteen are in present oper- 
ation. About one-third of these are assigngd to science ; 
making now eight for science at Columbia, with probably two 
In architecture, moreover, there are 
three additional noble post-graduate fellowships at Columbia— 
the Schermerhorn of 1300 dols. annually, and the two McKim 
Fellowships of 1000aols. each, to support study in foreign 
travel, In the Medical Department, also, there are five valuable 
prizes for proficiency. 

The University of Pennsylvania has the Tyndall Fellowship, 
before referred to; and, in the Department of Hygiene, an 
admirable laboratory fitted up by Mr. Henry C. Lea, with a 
fellowship of 10,000 dols. endowed by Mr. Thomas A. Scott,at 
present applied to original research in bacteriology. 

At Harvard, besides the -three Bullard Fellowships of 
5000 dols, each, established in 1891, to promote original re- 
search in the medical school, there are two post-graduate fellow- 
ships restricted to science exclusively, namely, the Tyndall 
Fellowship of about 500 dols. annually, and the income of the 
recently established Joseph Lovering Fund, the principal of 
which is now about 8000 dols, There are also eleven other 


. general fellowships, viz. the Parker, the Kirkland, and the 


Morgan Fellowships, available for promising graduate students 
in any branch, of which about five have been usually assigned 
to science. These fellowships give an income of from 450 dols. 
to 700 dols. a year. Harvard has also forty-six scholarships 
available for graduate students, varying in income from 150 dols. 
to 300 dols. each, of which about seventeen are assigned to 
science. During the last year, according to the report of Prof. 
Pierce, the Dean, there were 193 applications for those post- 
graduate fellowships and scholarships, seventy-o e of which 
were in science. Only one-third of the applicants could receive 
the aid. The Dean adds: 

“The number of appointments is still very insuficient to 
meet demands of promising students who wish to enter the 
graduate school, and are unable to do so without assistance.” 
(Report Harvard Coll. 1891, p. 92.) The tables published by 
him indicate that a considerable number of those not aided 
withdrew from science ; and that many others who were entered 
for the first year in the graduate school would, if not aided, 
afterwards leave, It is gratifying to observe the further fact, so 
encouraging also for the young graduates who wish, if possible, to 
enterupona scientificcareer, that all who had enjoyed these fellow- 
ships for the fuli 1erm of three years, andd id not coninue their 
studies further abroad, at once received honourable tpositions, 

From the ahove synopsis it appears that in all these colleges 
(and I know of no other similar fellowships elsewhere) there 
are only about twenty-six adequately endowed post-graduate 
fellowships in science, As these should be continued for at 
least three years, there is provision altogether for only about 
nine per year—not one-fourth the number required to supply the® 
annual loss in cur 150 colleges, to say nothing of the increasing 
demand through the growth and improvements in the colleges 
themselves. As it is from such specially trained students that 
the great professors of the future must be drawn, the need of 
much greater endowments for new recruits is apparent. 
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In England the aids afi med “by: fellowships in their univer- 
sities are familiar to all, {j;Isaac Newton, who is to modern 
science what Shakespeare issigiliterature, was sustained from 
his student days successivel vga a! schol: ship, a fellowship, 

oie 


and as professor at Trinity e at Mambridge. Besides 
those aids, the Royal Commissioners of fhe Exhibition.of 1851 
instituted in 1891 “ Exhibition Scienc# scholarships Spr ad- 


vanced students, to which 25,000 dols. yearly is to be applied 
in syms of 750 dols. eìch. ` In the first year sixteen appoint- 
menjg were made, to be held for two, and probably for three, 
years by students who show capacity, and “who advance 
sgience by experimental work,” 1 

On this subject a most interesting discussion took place last 
year in the French Academy of Sciences. On April 27, 1891, 
the Secretary read tae following extracts from the will of the 
late M. Cahours, a deceased member of the Academy : 

“I have frequently had the opportunity of gbserving, in the 
fourse of my scientific career, that many young men distin- 
guished and endowed with real taJem for science, found them- 
selves obliged to abandon it, because before beginning they 
had no efficacious help which provided them with the first 
necessities of life, and allowed them to e@levote themselves 
exclusigely to scientific studies. 

t Math the object of encouraging such youfig workers, who: 
for want of sufficient re®ources find themselves powerless to 
finish works in course “of exectfion, .e . I bequeath to the 
Academy of Sciences... 0,000 francs, . . . the interest 
to be distributed yearly by way of encouragement to any young 
men who have nyide themselves known by some interesting 
works, and more particyJarly by chemical researches; .. . 
as far as possible to young mene without fortune, not having 
salaried offices, and who, fom want of a sufficient situation, 
would find themselves without the possibility of following up 
their researches. °These pecufiary encouragements ought to be 
given for several years to the same young mef, if the Com- 
missioner thinks their productione lave sufficient value;... 
to ceage when they shall have ether sufficiently remunerative 
positions.” i 

M. Janssen, then addressing the Academy, said ; 

t This aff€rds an example to all who hereafter may desire to- 
encourage the scjgnces by their lib€rality. M. Cahours, who 
knew the urgent necessities of science, had, like most of us, 
become convinced of the need of introducing a new form of 
scientific recompenses, gi 

“t Our prizes will always continue to meet a great and noble 
necessity. Their value, the diffculty of obtaining them, and 
the dda? they take from the illustriousness of ‘the body that 
grants them, will always make them the highest and most 
valuable of recompenses. But the aan also of the works it 
is necessary to produce in order to claim to them forbids 
them to beginners. It is a field only accessible to matured 
talents. But there are many young men endowed with precious. 
aptitudes, inclined to purapscience, but turned very often from 
this envied career by the difficulties of existence, and taking 
with regret a-direction towards more i:ftmediate results, And. 
yet many among them, possess talents which, if well cultivated, 
might do Isonour and good to seience. . . e These difficulties 
are increased every day by the marked advance of the exigencies 
of life. 

“We must find a prompt medy for thiwstate of things, if 
we do nę wish tg see an end of the recruitment of science, 
This truth is beginning to be generally felt. The Government 
has already created qistitutious, scholarships, an@ encourage- 
ments, which partly meet the necessity. Some generous donors. 
are also working ig this manner. I will mention specially the 
noble foundation of Mdlle. Dosne, in accordance with whose 
instructions a hall is at this moment being built, where young. 
men, having ghown distinguished aptitudes for high administra- 
tion, for the bar, or for history® will receive fer three years all 
the means of cayying on high afd peaceful studies. Let us 
say, then, plainly (and in speaking thus we only feebly echo 
the words of the m&st illustrious members of the Academy), 
thet it is by following the way so nobly opened by Cahowis. 
that the inteyests and’ prospects of science will be most effi- 
caciously served. 8 2 E A 

Huxley is said to have once stated that ‘‘ any country would 
find it to its interest to spend 100,000 dols. in first finding a 
Faraday, and then putting him in a position where he could do 


1Sir William Thomson, Proceedings, Royal Society, 1891, vol. I, 


re 


225. 
2 NATURE, May 7, 1891 (vol. xhv. p. 17). 
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the greatest amount of work.”!- It is the post-gradyate endow- 
ments that must first find and retain to science the Faradays of 
the future. s - 

A notable instanc®of the need atid value of such aid is found 
in the recently-appoit€ed head of a great university, who, by 
such endowments alobe, here and abroad,‘it is said, was en- 
abled to prosecute his studies for ten years successively, reach- 
ing thereby the front rank in his @hosen department of 
philosophy. - 6 

; - TII. d 

Another department in great need of pecuniary support is 
that of the learned and scientific societies. In these Englanti 
is pre-eminent. Our own societies have endeavoured to follow, 
as far as they could, their English maiels. The English 


‚societies have rendered to science invaluable service in three 


main lines ; 

1. In providiig ample means for the publication of scientifie 
papers, showing the progress and the results of their scientific 
work, In this every society has taken part. : 

2. In the direct maintenance of original research, in which 
the Royal Institutipn has been mosg conspicuous, 

3. In the award of prizes for sci ntific distinction ; but still 
more importantgin the distribution &8fə pecuniary aid, Yor the 
prosecution of special scientific reseayhes. f 

(1) OFf these, I regagd publftgtion asẹ perhaps, the most im- 
portant; not only because it pats the world in possession of 
what has been done by investigators, but because the very fact 
that there are means of publication, isone of the greatest incite- 
ments to complete and thorough original scientific work. 

Of the English societies the Réyal Society is the oldest, 
having been chartered in 1662. Itghas published 181 volumes 
of Transactions and about 50 volumes of Proceedings. For 
these purposes, in 1881 the expenditure was between 11,000 
dols. and 12,090 dols. It has property to the value of about 
two-thirds of a million of gojlars, more than half of which is 
in trust funds, held for scientific uses. The income on the trust 
funds in 1891 was about 17,5%® dols. (Proceedings, 1898, vol. 1. 
p. 235.) In 1828 Dr. Wollaston, in giving it 10,000 dols. 
in 3 per cent. Consols ‘‘to promote sgjentific eresearches,” 
charged upon the Societe ‘‘not to hoard the income parsi- 
moniously, but to expend it liberally for the objects named.” 

The Royal Institution of Great Britain was founded in 1779, 
largely through our countryman James Thompson, of Rumfo-d, 
Ve., afterwards Count Rumford. In 1888 it had property. and 


invested funds for general purposesto the amount of 350.000 dols., ` 


and about 40,000 dols. of invested funds for the uaintenance 
of its three professors, In 1887 it expended about 2000 dols. 


„in publications, and it has i8sued about forty volumes. (Rezort, 


1888, p. 13.) 

The Linnean Socief¥, now furnished by,the Government 
with permanent accommodation in Burlington House, free of 
rent, was founded by Sir James E. Sgith in 1788, and is devoted 
to botany and zoology. Its property amounts to about 32,000 
dols., but it has no emdowed funds for scientific investigation. 
For some years past its receipts, mainly from contributions, 
have been about 40,000 dols. „a year, of which one-half, about 
5000 dols., is spent on its publications, Which now number 
nearly fifty volumes of Transartions in qufrto, and as many 
more of its /Jozzgal. In 1888 7000 dols. were expended in 
publication. (Proceedings [May’4, 1888], 1890, pp. 15, 45.) 

Next in order of time is the British Associatifn for the 
Advancemgnt of Science, founded in .1831. It is sustained 
chiefly by yearly contributions. Its investei funds amount to 
about 62,000 dols., Its income and contributions are ahdtt 
10,000 dols. annually, out of which it app%&priates from 6000 
dols. to 7000 dols. per annum for the encouragement of scien- 
tific investigations, and about 1800 dols. annually for its yearly 
vblume of Progeedings. Its pgblications now nåmber twenty- 
five volumes. (Æeport, 1881, pp. Ixxxvii. to c. 76.) 

The Ray Society was founded in 1844. & was named after 
the Rev. John Ray, who lived from 1688 until 1705. Haller, 
Gimself one of the greatest men of science of his time, wriung in 
1771, in the full light of Linnzeus’ fame, calls Ray ‘‘ the greatest 
botanist within the memory of man.” (Biğäyiotħeca Botanica.) 
The society has published about “fifty volumes of scientific 
works of the highest importance. I have not seen any statistics 
‘concerning its means or acquisitions; nor have I found any 
financial report of the scientific societies of Edinburgh or 
Dublin. 

(2) Of these societies, only the Royal Institution directly 
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supports professors for scientific research, It has two labora- 
tories, ong chefhical and one physical. These were rebuilt iw 
1872, ‘fin order that original discovery might be more effec- 
tively carried on.” The society was founded for the declared 
purpose of ‘promoting scientific and literary research.” It has 
three professors—one in chemistry, one in physics, and one in 
physiology. Davy, Faraday, Tyndall, and others who have 
spent their lives there, have made its annals immortal. 

(3) In stimulating research by the appropriation of moneys 
for specific objects, the Royal Society and the British Associa- 
tion are the chief agencies. Besides some of its own funds, the 
Royal Society distributes annually 44000, or 20,000dols., granted 
by the Government “‘for the advancement of science,” This 
has been done by applying it to numerous purposes ; in 1891, 
‘or fifty-seven different scientific objects, in sums ranging from 
25 dols. to 3000 dols, each; not confined to natural science 
alone, but including ethnology and magnetic surveys. Most of 
the grants were in sums of about 350 dols, or less, (Proceedtigs, 
1891 vol. l. p. 242 ) 

fae British Association has disbursed annually for the last 
forty years from 6000 dols, to 7000 dols. per annu», upon the 
same system of dividing it up for numerous specific purposes ; 
usually from thirty -to forty objects yearly, the grants being in 
sums ranging from 25 dols. to 1000 dols. The grants are called 
for and expended for the specific purpose named, and under the 
direction of some prominent scientific man. Men of science like 
Sir William Themson, and others of like renown, have had the 
administration of many of these grants. These have included: 
for the last six years (save in 1890) the appropriation of 500 
dols. per vear for a table in the Naples Marine Laboratory. 
(Report, 1890, p. 90.) 

We have no single society in this country, save the Smith- 
sonian, that can rival in importance those that I have named 
in England. And the Smithsonian is not a society, but an insti- 
tution, established by one man, and he an Englishman. This 
institution, based upon the bequest of James Smithson, was 
founded by act of Congress of August 10, 1846. I doubt whether 
in any country or in any age the bequest of half a million of 
dollars has ever been followed by such beneficent results, or has 
ever so profoundly affected the life of science in any country as 
the Smithsonian Institution has done in America during the last 
forty-four years of its existence. This has been owing (1) to 
the wisdom and the profound scientitic insight of Prof. Henry, 
its first secretary and director; and (2) to the corps of able 
assisiants and successors whom his spirit and policy have 
inspired. Its publications number 26 quarto volumeseof 
t Contributions to Knowledge,” 40 volumes of ‘ Mis- 
cellaneous Collections,” and 44 volumes of ‘Annual 
Reports,” Tts ‘‘Contributions to Knowledge” rival, if 
they do not excel, in rarity and importance, the publications 
of any other society during the same period. Its expendi- 
ture in publications 1s about 12,500 dols. a year. ` Under Prof, 
Henry a good deal was done in research. Under Prof. Langley, 
the present director, astro-physical research is carried on. 
Besides the direct scientific work of the Institution, however, 
its influence ha~ been very great, especially in its relations with 
the other departments at Washington, and as a medium for the 
prosecution of other scientific enterprises under authority of 
Congress. Many of the appropriations of Congress for scientific 
expeditions for researches in ethnology, palzontulogy, chemistry, 
and physics have been due to the presence and co-operation of 
the Smithsonian Institution. Fur ethnologic researches alone 
during the last twelve years, under the administration of the” 
Smithsonian, Congress has appropriated 400,000 dols.; to 
palzontologic researches within the .Jast three years, 
160,000 dols, ; to chemical and physical research, 68,000 dols. ; 
and to astro- physical research, 10,000dols, Besides these, there 
have been for many years apprepriations for maintaining the 
important investigations of the Cuast and Geodetic Survey, and 
of the Weather Bureau in Meteorology; and for the great 
sci: mific work of the Naval Observatory, and of the various 
scientince divisions of the Agricultural Department and of the 
Geological Survey. Our Government has been by no means 
inactive in science, 

The princi; al American scientific associations, omitting those 
of comparatively recent origin, are the American Philc-sophical 
Society of Philadelphia, originally founded in 17443 the 
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, 


a 


American Academy of Arts and Sciences at Boston; the -s 


Boston Society of Natural History ; the Academy of Natural 
Sciences ; and the Franklin Institute at Philadelphia, the latter 
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founded in 1824 (see -Fournal, vol. i. pp. 71, 129); the New 
York Academy of Sciences (a continuation of the Lyceum of 
Natural History); the National Academy of Science &t Wash- 
ington, founded in 1863; and the American Association for 
the Advancement of Science. Of these, the Philosophical 
Society has published 29 voltimes of its 77a@sactions; the 
American Academy, 26 volumes of Transactions and 9 quarto 
vglumes of Memoirs ; the Boston Society of Natural History, 
25 volumes, at a cost of abont 600 dols, per year; the Academy 
of Natural Science of Philadelphia, 48 volumes of Proceedings 
and 12 quarto volumes of its Fournal, at an average cost of 
about 1000 dols. per year ; the Franklin Institute, 133 volumes 
of its ¥ournal ; the New York Academy and its predecessor, 
about 30 volumes of Transactions and Annals; the National 
Academy, 3 quarto volumes of Memoirs and some volumes of 
Proceedings ; and the American Association for the Advance- 
ment of Science, about 40 volumes of Proceedings. 

The latter society had in 1891 a ‘‘ Research Fund” of 
5254. dols. (Proceedings, 1891, p. 441.) None of the other 
societies, so far as I can find, has any fund specially devoted eo 
research, or makes any specific appropriations therefor. The 
National Academy and the Academy of Philadelphia have each 
some funds for their support, and the latter also the Jessup 
Fund for students in science, on which the income is about 
550 dols. yearly. The Philosophical Society from time to time 
awards the prize established by John Hyacinth de Magellan in 


. 1786—an oval gold plate ‘for the most usefzl discovery or 


< 


invention in navigation or science.” One of the earliest 
awards of this prize was for painting lightning-rods with black 
lead. 

The American Academy of Arts and Sciences awards a gold 
and silver medal from a bequest of 5000 dols. made to it by 
Count Rumford, who in 1796 made a similar bequest to the 
Royal Society. In 1888 this prize was most worthily awarded 
to Prof Michelson for his researches in light.2 

The Boston Society of Natural History has a general fund, of 
which the income is about 6000 dols, It has al-o a small 
Walker prize fund and a grand prize fund, from which in 1884 
it awarded a grand prize of 1000 dols, to James Hall, of Albany, 
“for his distinguished services to science.” It also administers 
the expenditure of about 2700 dols. a year for instruction in 
laboratory work, drawn from ‘the Boston University, and 
1500 dols, from the Lowell Fund for the instruction of teachers. ? 

From this comparison of the voluntary associations, it appears 
that the property, endowed funds, and equipment of the English 
ay be named are nearly tenfold greater than the American, 
and their publications double; while for direct original research 
our societies maintain no laboratories and no professors, as is 
done by the Royal Institution, The English socicties distribute 
yearly, from 25,000 dols. to 30,000 dols. for from sixty to 
seventy-five different scientific purposes, while ours make no 
such appropriations, simply because they have no funds. To 
supply this deficiency there is need of large endowments, 

The publications of our societies are valuable; the papers 
have often been of a high character, rivalling those published 
abroad, But the funds available for publication are insuffi- 
cient ; it is always a question of means, There are a press and 
surplus of valuable scientific matter, which either is not printed 
at all, or only gets printed by special subscriptions for the pur- 
pose, This ought not to be. After valuable original matter 
has been produced with great pains and without hope of 
pecuniary reward, nothing is more discouraging to future 


‘research than that even publication can only be had as a 


charity. This I know, from repeated personal applications, is 
the condition of things in New York at this moment. It is not 
creditable that, in a State and country like ours, there should 
be practically nowhere adequate provision for even the pub- 
lication of the re-earches of those who work for nothing but 
their love of science and its progress. There is very great need 
of a considerable publication fund, in the hands of some scientific 
body, through which every valuable contribution to science, not 
otherwise provided for, might be ensured a speedy publication, 
after it has heen found worthy, asin the practice of the Linnean 
Society, first by a critical expert in the particular department, 
and then by the council of publication.’ 

The stimulus, moreover, to scientific research that would be 
imparted by the distribution of comparatively small sums, such 

1 President Lovering’s Addiess, Proceedings, vol. xxiv. p. 380. 


2 Proceedings, vol. xxiv. p. 14 
3 President Carruthers, Proceedings, Lin. Soc., May 1892, p. 39. 
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by the British Associa- 
ere any reason why the 


as are given by the R 
tion, would also be verysgre 
founding of professorshipsgy ress purpose of prosecut- 
ing original research in our se soci¢fies, after the model 
of the Royal Institution, shouldstiot infime be followed’ by 
results equally brilliant, and equally bengicial to mankind. 

I have endeavoured to point out three main directions in 
which there is urgent need in this country of pecuniary endow- 
ments. 

(1% In relief of professors during the transition of the colleges 
from the schoolmaster system to the university sy-tem, whereby 


hy 


agi professors in science shall become actively enlisted in the , 


prosecution of original discovery as a part of their duties. 

(2) In providing for the future recruits in science, by more 
endowments for pos@graduate study. . 

(3). ®y endowments of our scientific associations, both directly 
to promote original research, and especially, also to supply 
farger means of publication. : 

It is gratifying to perceive what beginnings have been recently 
made in r@&ponse to the needs of science. Only a short time 
since, in 1885, Mrs. Elizabeth Thompson, of Stamford, Conn., 
gave 25,000 dols. to a board®of trustees of wMich Dr. Bowditch, 
of Bosipn, is president, gfor the ‘‘advancement of scientific 
research in its broadest sense.” The income*is annvally dis- 
tributed in sums of from, two hugdred to five hundred dollars. 

Mr. Hudgkins, of Sétauket, ong Island, has bequeathed to 
the Smuhsonian Institution 260,000 dols., the income of one- 
half of which is to be devoted to research into the properties 
of atmospheric aire : 

Columbia College has, gluring the year 1891, received from 
Mr. Da Costa’s estate, before referred to, 100,000 dols. for 
biology ; Harvard, the Jos@ph Lovering Fund, above stated ; 
10,000 dols, from Henry Draper for the photography of stellar 
spectra; the enddwments in “archeology, above named ; and 
some smaller gifts for various scientific purposes. The Uni- 
versity of Chicago and some other§n#titutions have also received 
importapt gifts, not to mention those yet to be realised to other 
colleges from the estate of Mr. Fairweather. . 

By a bequest of Charles Lenning, the Academy of 
Sciences of Philadeéphia will, in time, receive 20,000 dols. ; 
while half a millign of dollars will go to the University of 
Pennsylvania in aid of instruction in theoretical and practical 
mechanics, and 200,000 dols. to majptain scholarships. At this 
University, also, a superb structure for the ‘* Wistar institute 
of Anatomy ” is now building by General Isaac J, Wistar, at a 
cost of about 200,000 dols., including endowments designed for 
original research. 

Our reliance in this country mgist be mainly upon private 
endowments and the intelligent appggeciation of the needs of 
science. The national Government hes done, and is doing, 
much in certain dérections. ‘But aside from the dispositions ‘of 
legislators, it is restricted by the provisions of the Federal 
Constitution, and by detased questions of constitutional right, 
State aid is not thus hampered; but State aid is difficult to 
obtain, to any adequate degree, on account of the previous 
habits, prejudices, and political training of the people. No 
doubt this oaght nog so to be. The State of "New York ought, 
abstractly considegd, to maintain one university of the first 
class equal in every department to any in the world, But the 
multiplication of institutions agready existing® local jealousies, 
and aversjpn to State taxation, make this now probably im- 
practicable. e 

The remedy is with ghe people, and through their“»wn volun- 
tagy methods. It is the people who have made our Govern- 
ment, its institutiogs, its methods, and the great ageregate, 
whatsoever it is, such as we see it to-day. Wealth is rapidly 
accumulating; much of it in the hands of those who, spring- 
ing from the pgople, bear the love of the community in their 
heats ; and when they and the People at large sMall come to see 
that the cause of sqjentific advance and the discovery of all new 
truth are in the deepest sense their cause, responses will, I 
believe, come to ever¥ urgent need; until the work of the 
people, by its own methods, shall, even in science, be able. 
confront, without shame, the best work of the monarchies of 
the Old World. œ oS : 

1 Since the above was written an additional million of dollars has been 


given by Mr, John D. Rockefeller to the University of Chicago, making 
3,600,900 dols, given by him alone to that instuutien within less than three 


years, a munifivence hitherto unexampled in private endowments, some , 


portions of which, it is hoped, will be available fur the maintenance of” 
original scientific research. 


LZ 
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ae PbO, + HSO; aq = PhSQ, + Aq + 767 K 
i” PbO. +80, ga ak 
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A 
SCIENTIFIC..SERIALS. 
American Journ 


eof Science, December. — Inversion of 
‘temperatures in the 46‘68 day solar magnetic period, by Frank 
H. Bigelow. The Morthern low-pressure and the southern 
high-pressure belts of North America vary ifi latitude directly 
with the solar magnetic intensity, being further north at the 
maximum and further south at the migimum of the period ; 
whilst the northern high and southern low-pressure belts tary 
in the opposite manner, This means that an increase of #lar 
* magnetic intensity generates the cyclones further south, and 
causes the anti-cyclones from the polar circulation to travel t8 
the south.—Remarks on colloidal silver, by C. Barus, Col- 
loidal silver possesses properties which can be explained with 
_ reference to the analogous behaviour of siispended sedirgents, 
allowance being made for differences in the size of particles. 
The high degreeeof insulation detected in Carey Lea’s metallics 
mirrors may be interpreted as an instance of the altered be- 
haviour of non-coherent matic matter.— Resonance analysis of 
alternating currents, by M. I. Pupin. Part ii. Closed magnetic 
circuit transformers distort the primary current considerably 
more than transforfhers with open magnetic circuits under equal 
degrees -of magnetisation. A ferric ee]f-inductance in “circuit 
with an alternator which gives a sj ple harmonic E.M.F. 
distorts the current by introdugjng hig odd harmonics, prin- 
cipally the harmonic of three times the frequency of the funda- 
mental, Rotary magnetic fields produced by reasonably well- 
constructed machines are not accompanied by fluctuations: in 
their intensity. —An improved form of inferruptor for large’ 
induction coils,'by F. L. O. Wadeworth, The interruptor 
consists of a brass. wheel aout six inches in diameter, with 
two insulating and two contact segfnents placed in its circum- 
ference, and mounted directly og the shaft gf a small electric 
motor making about 1200 revolutions per minute. Two copper 
. brushes are made to bear on the hub of the wheel and its cir- 
cumference respectively. * The hub and the conducting sectors. 
arein one piece. The insulaters are made of slate, © | 


Wiedemann’s Annalen der Phyiik und Chemie, No. 12.+On 
the measurement of surface tension of water in c@pillary tubes. 
of different glasses, by P, Yolkmann. A gogd wetting capacity 
may be insured by soaking the glass tubes in caustic potash, and 
then washing with distilled water. That the tubes are perfectly 
wetted is shown by the peffect mobility of the line of contact. 
THe@Pore nearly circular the seĉtion of a tube is, the more does 
the value of the surface tension of water approach 7°38 mg/mm. 
at 20'2° C., whatever the kind of glass, Tubes of very small: 
diameter give larger values.~On the thermochemical processes 


i The following 


cab the secondary cell by Franz Streintz. 
hermochemical equ ati were derived from the author’s 





gas = PbSO, + 844 K 
_ PbO, + He gas = PbO + H,O + 583 K 
PbO, = PbO + O gas tor K 


The E.M.F. resulfing from these equations ig 1°885 volts. Oneo 
the cells worked with, that having the least @ncentration, gave. 
1°90 volts.—On jhe magnetisation of iron and nickel wires by 
rapid electric oscillations, by Inaz Klemencic. The strong 
‘damping action’of magnetisable metals uporf electric $scillation 
is explained by their circular or fransverse magnetisation, which 
-crowds the oscillations into the surface !2yers much more than 
in the case of other metals, Hence the resistance of*a 
magnetisable wire to electric oscillations is* much greater than 
that, of another of equal conductivity. This resistance was 
determined by studying the development of heat in the wire by 
- means of a thermo couple, ‘Te permeabilities Sf the metals 
‘deduced by the formule af Lord Rayleigh and Stefan'were: 
Soft iron, 118; steel pianoforte wire, sof@ 106, hard II5$ 
Bessemer steel, soft 77, hard 74; nickelg27. These are very 
ngar the values found by Baur and Lord Rayleigh for feeple 
magnetising- fields.—-Studies of the electric resonator, by P. 
Drude. The author shows that a Hertzian geschator must be 
chiefly affected by the electric forces playing at that part of the 
tesonator circuit which lies opposite the gap, and proves this 
experimentally. The resistance of a Zehnder vacuum tube 
used in these experiments was incidentally found to be 2870 
‘million ohms when, the interruptor made 25 breaks per second. 
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SOCIETIES AND ACADEMIES. 


e 
> LONDON. 


Entomological Society, December 5.—Capt. H. J. Elwes, 


President, in the chair.— Mr. F. Merrifield exhibited hybrids 
belonging to the genus Saturnia, obtained by Dr. Standfuss, of ` 
Zürich ; viz. a male and female hybrid from a male of Saturnia 
pavonia and a female of Saturnia pyri, to which he had given. 
the name of Saturnia emilie; also hybrids from what Dr. 
Standfuss described as ‘a male of Callimorpha dominula, vax. 
persona” (received from Tuscany) and a typical female of 
Callimorpha dominula, to which he had given the name of 
yonanove. 
persona differed entirely from the type of Callimorpha 
@minula.—Mr. J. W. Tutt exbibited, and read notes on, 
specimens of a very small form of Zuchéod, taken in Shropshire 
by the Rev. F. B. Newnham, who was of opinion that it was 
distinct from Æ. cardamines. 
smaller than the latter species, and that the discoidal spot was . 


Mr. Merrifield remarked that the so-called var. 


He pointed out that it was much 


plfted as in Æ. turritis and Æ. gruneri at the juncture of the 
orange and white spaces, and not, as in Æ. cardamines, well 
within the orange tip. Mr. Tutt also exhibited, and read notes 
on, specimens of Noctua dahlii, from Cheshire, Essex, York- 
shire, Aberdeenshire, and other counties. The variation in 
the specimens was said to be partly due to their geographical 
distribution. Herr Jacoby read a letter received from Mr. 
Buxton Formam one of the Assistant Secretaries of the Post 
Office, to the effect that the Postal Union had decided to make a 
rule not to allow natural history specimens to be sent by sample 
post, which was intended for the transmission of dond fide trade 
patterns or samples of merchandise, and consequently that the 
forwarding of such specimens at the sample rate would in 
future be irregular. Lord Walsingham, F.R.S., stated that he 
had had a long correspondence with the Post Office authorities 
on the subject, and that the late Mr. Raikes, when Postmaster- 
General, promised him in 1891 that such specimens should, so 
far as the British Post Office was concerned, be transmitted at 
the sample rates ; and a letter to the same effect, from the late 
Sir Arthur Blackwood, when Secretary of the Post Office, was 
published in the Proceedings of the Society for 1891.—Mr. C. 
G. Barrett exhibited, for Mr. A. J. Hodges, a specimen of 
Hydrilla palustris, from Wicken Fen, also specimens of 
Caradrina ambigua, from the Isle of Wight. He remarked that 
one specimen of the latter had the hind margin of the right 
fore-wing indented, and the wing broadened as though from an 
injury to the pupa. In this wing the margins of the lange 
orbicular and reniform stigmata had become so joined that 
the dividing lines had disappeared, and the stigmata were 
fused into one irregular blotch.—Mr. McLachlan, F.R.S., 
éxhibited,’on behalf of Mr. G. F. Wilson, F.R.S., a ‘* grease 
band” which had been tied round trees to prevent the 
females of Cheimatobia brumata from ascending the trunks 
for the purposes of‘ oviposition; the band was thickly 
covered with the bodies ‘of the females, together with a 
few males.—Surgeon-Captain Manders exhibited a pair of 
Chelura bifasciata, from the Shan States, and called attention 
to the ‘assembling’ «habits of the males, some hundreds of 


from the cocoons at sunset.—Mr. B. A. Bower exhibited a 
beautiful variety of Zygena lonicere, Esp...having the spots 
confluent, taken at Chattenden Wood, North Kent, in June 
last.—Mr. H. Goss exhibited, far Mr. F. W. Urich, of Trinidad, 


Mayr., a species of fungus-growing and fungus-eating ant.— 
Colonel Swinhoe read a paper entitled “ A List of the Lepidop- 
tera’of the Khasia Hills, Part III.”—Mr. C. J. Gahan read a 
paper entitled ‘‘ On the Longicorn Coleoptera of the West India 
Islands.’—Mr. F. W. Urich communicated a paper entitled 
“ Notes on the Fungus ‘Growing and Eating Habit of 
Sericomyrmex opacus, Mayr.”—Prof. E. B. Poulton, F.R.S., 
read a paper, by Prof. E. B. Titchener, entitled “An apparent 
case of Sexual Preference in a male Insect.”--The Rev. H. S. 
Gorham communicated a paper entitled ‘Notes on Herr A. 
Kuwert’s Revision der Cleriden-gattung Omadizs, Lap.” 


Geological Society, December §.—Dr. Henry Woodward, 
F.R.S., President, in the chair.—Supplementary note on the 
Narborough district (Leicestershire), by. Prof. T. G. Bonney, 
F.R.S.—The tarns of Lakeland, by J. E. Marr, F.R.S. The 
author had examined several tarns of the English Lake district. 


which were attracted by the numerous females which emerged ' 


a series of males, females, and workers of Sericomyrmex opacus, `- 
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In those cases where the stream issues from the tarn o i 
rock, he found either (1) direct evidence that the Pehla ha 
from the blocking up of part of a pre-existing® valley by drift 
causing the deflection of the water to a direction different from 
that of the original stream in this locality ; or (2) evidence 
which is perfectly consistent with such an explanation of the 
origin of the tarn. Under the circumstances he submitted that 
tarns cannot be assumed to lie in rock-basins simply because the 
issuing stream flows over solid rock (and this assumption has 
been made), but that those who maintain the existence of such 
rock-basins must prove the occurrence of solid rock entirely 
around the tarn.—Desrription of a new instrument for surveying 
by the aid of photography, with some observations upon the 
applicability of the instrument to geological purposes, by J 
Bridges Lee. The instrument described in this paper consigts 
essentially of a photographic camera fitted inside with a mag- 
netic needle, which carries a vertical transparent scale divided 
and numbered to 360°, and also with cross fibres which intersect 
at right angles. The fittings and adjustments of the instrument 
are of such a character that the camera can be accurately levejled 
and directed towards any point in a horizontal directioi® and 
when a photograph is taken in an ordinary way the bearing of 
the median vertical plane which bisects the instrument through 
the photographic lens will be recorded automatically on the face 
of the photograph. The vertical fibte (and its image on the 
photograph) serves as an index to read the bearing ; and the 
same fibre marks by its shadow a line right across the photo- 
graph, which marks the median vertical plan® on the image. 
oe ee ae is adjusted to`'mark on the image the hori- 
zontal plane which bisects the photo: i = 

beds of Natal, by David Drapet: EDME ene = BE maeng 

Royal Microscopical Society, November 21.—Mr 

Michael, President, in the chair.—-Messrs, Swift cahibitet avd 
described a microtome, which was made as an improvement on 
the Cambridge rocking microtome.’ The chiet features were 
that the razor could be fitted at any angle that might be found 
best suited to the substance it was desired to cut, that it was 
possible to cut sections embedded in celloidin in spirit, and 
that it could be used with the ether-freezing apparatus. Messrs. 
Swift also exhibited an improved example of their new mechan- 
ical stage. The milled heads of the stage were now placed on the 
same side; the stage had also a greater lateral movement than 
in the first examples,—Dr, Measures exhibited a new mechan- 
ical stage by Messrs. Zeiss. He considered that it would be 
found to be better protected than the old one, and it would 
admit a much larger plate. It was also fitted with verniers in 


' bòth directions reading to yy of a millimetre.—Dr. W, A. 


Turner gavé a lantern démonstfation on recent methods of 
staining sections of the central nervous system.—Mr. E. M. 
Nelson described a simple method for measuring the refractive 
indices of media. He also described a new reflecting camera 
lucida, and a portable microscope by Zentmayer. 

Zoological Society, December 4. — Henry Seebohm, 
Vice-President, in the chair.—A communication was read from 
Mr. T. Manners Smith, on some points in the anatomy of the 
water-mole (Ornithorhynchus paradoxus). The paper related 


‘chiefly to the muscular anatomy of .Oruithorhynchus, which 


was followed by a short description of the trunk-arterial system, 
As regards the anatomy, Mr. Smith appeared to have worked 
ont for the first time the comparative morphology of the skeletal 
muscles of the Monotremes as determined by their innervation. - 
—Mr, F. E. Beddard, F.R.S., read a paper upon certain points 
in the visceral ‘anatomy of Ornithorhpynchus, The paper dwelt 
in the first instance with the existence of a free fold passing 
from the bladder to the liver, where it became continuous with 
the falciform ligament of the liver, This fold, however, ex- 
hibited no traces of an anterior abdominal vein. The author 
also gave a description of the right auriculo-ventricular valve of 
the heart. In two hearts examined by him the septal flap of 
this valve was complete, though less conspicuous than the free 
flap, owing to the fact that it had either no papillary muscles 
attached to it, or that the muscles were very small.—Mr. 
Boulenger read a second report on additions to the Lizard 
Collection in the Natural History Museum.—Prof. F. Jeffrey 
Bell called attention to the acquisition by the Natural History 
Museum of some specimens of remarkable corals of great size 
from North-west Australia, of which he showed some admirable 
photographs taken by Mr. Percy Highley. Prof. Bell urged 
the necessity of the acquisition of large specimens of corals, 
before coming. to.any conclusion as to their specific distinctions, 


NO. 1312, VOL. 51] 





Paris, 


Acadenfy of Sciences, December 10.—M. Loewy in the 
chair,—The Secretary announced the death of M. Tchébichef,” 
foreign associate, on December 8.—Thefdecease of M. Fer- 
dinand de Lesseps, on December 7, fas referred to by the, 
President, and the meeting adjourned, Jter receiving the cor- 
respondence, as a mark of respect for the deceased member.-— 
A study of the diffegent varieties of graphite, by M. Henri 
Mogssan. Any variety of carbon may be converted into graphite 
by eufficiently raising the temperature. This graphite may be 
amorphous or crystalline. Its specific gravity varies from 2"10 
&o 2'25. Its ignition point in oxygen is about 660°. Its stability, 
as evidenced by its resistance to transformation into graphitic 
acid, depends on the temperature to which it has heen raised.— 
A survey made by fheans of photography, for the delimitation of 
the frontier between Alaska and British Columbia, by M. 
Laussedat.—On the secular variations of the prbits of the four 
interior planets, by Prof. S. Newcomb. (See ‘Our Astro- 
nomical Column.”)—On a neweowiferous cavern discovered 
at Point@Pescade, ‘io the west of Alger-Saint-Eugéne, by 
M. A. Pomel. There appears to be no trace of man or of 
the monkey, though nunferous other spe@ies of animals are 
represented in the .remgains.—On the solution of numerical 
equations by means of recurrent series, bf M. R. Perrin.’ 
—On the composition® of ligear forms and congruences, 
by M. Stouffi—On tliminatibn, by BI. Hadamard.—On the 
law of resistance of air, by M. C. Chapel. A claim to 
priority over M. Vallier in regard to the empirical laws recently 
enunciated by the latter.—An experimental theory of the clip- 
ping and punching of megals, by M. Ch, Fremont. A machine 
is described with which the auther has succeeded in registering 
the work done during punching operations on an indicator dia- 
gram.—Integration of the equations of light in transparent and ' 
isotropic media, by M. E. Warvallo.—Llectromotive force of 
magnetisation, by M. D. Hurmuzescu.—Deterffiination of the, 
proportions of carbonate of lim@afd carbonate of magnesia in 
earths ashes, &c., by M. Albegt Trubert. ʻA description of a 
simple indirect analysis—The phosphate of the Grande 
Connétable, by M. A. Andouard.—-On pectase and pectic 
fermentation, by MM. G. Bertrand and A. Mallévre. The 
conclusions have, been arrived at, that (1) this ferment is not 
able to coagulate pectin.when acting alone; (2) it produces this 
transformation only in presence of, salts of calcium, barium, or 
strontium ; (3) the precipitate produced is an alkaline-earthy 
pectate.—On a new process Tor the purification of alcohols, 
sugars, and a certain: number of other organic matters, by M. 
E. Maumené.—Influence of radiation at low: temperatures on 
the phenomena of digestion ; Fijgotherapeutics, by M. Raoul 
Pictet.—On the morphology and clasgfication of the Coccidians, 
by M. Alphonse Labbé.—Successiom of the lower Tertiary 
strata in the cre®faceous protuberance of Saint-Sever, by M, L. 
Reyt.—On the calcaires à lithothamnium of the valley of the 
Chellif, by M. Repelin.—@nfluence of the dryness of the year 
1893 on the forest vegetation in Lorraine, by M. Henry. The 
production of wood for 1893 was but 3@to 76 per cent. of the 
normal yield.—The, ascension of the balloon Archinede 
(October «r, 1894). Comparative thermemetric and hygro- 
metric diagrams gf the aerostat gas and the surrounding atmo- 
sphere, by MM. Gustave Hermite and Georges Besançon. 

> 
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Physical Society, November 16.—Prof. von Bezold, 
President, in the echair.—Prof. H. W. Vogel spoke on 
he perception of colours, and demonstrated the various 
effects which m@nochromatic illumination has on a series 
of pigments. The effect of two coloured lights on the 
several pigments was specially interesting. Thus, for in- 
stance, red @r yellow squares illuminated by yellow and ged 
light appeared to be white arf grey; under gellow and blue 
they appeared to pe red, and in Sellow and green lights they 
appeared the same as when illuminated by white light. Dr. 
Rubens gave an accofint of experiments carried out on a large 
seale in conjunction with W. and E. Rathenau on telegraphéig 
to a distange without wires. They were based, in contra- 
distinction to these of Preece, on the principle of the distribu- 
tion of currents in the conducting earth. On the banks of the 
Wannsee, near Potsdam, two electrodes were sunk in the water 
at a distance from each other of 500 metres, and a current from 
fifty-five accumulators placed on the bank was sent through 
them. From each of two-boats connected by a cable an 
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_ + communicated the resul of his Bwn experiments on cats, deal- 
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électrode was immersed in the water, and a telephone inserted | a species of Zagria living in ants’ nests.—Description of a new 
into the connection. When the current from the acgumulators | /sofogon from New South Wales, by R. T. Baker. . The 
‘on the bank was broken, this produced an effegt on the telephone | Zsopogon described was obtained on the Murrumbo. Ranges, 
audible at a distanc tas kilometres. Small islands lying | Goulburn River. It differs from the N.S.W. Z anemonifolius 
between the shore andthe boats had no influence on the trans- | in having deeply-divided leaves on long petioles and a silky 
mission of the signals. hairy perianth ;efrom the West Australian Z. dongifolices in its 
i longer and pinnately divided leaves, smaller cones and longer 
perianth.—Synonymy of some Australian and Tasmanian mol- 
lusca, by John Brazier. The synonymy of twelve species were 
t given with references and habitats.—Further observations upon 
the anatomy of the integumentary structures in the muzzle of 
Ornithorhynchus, by Prof. J. T. Wilson and C. J. Martin. The 
authors specially dealt with the details of structure of the 
‘*push-rods” in the skin of the snout of the platypus, and offered 
fuyher confirmation of their views in opposition to a recent 
criticism of some of these by Prof. E. B. Poulton.—Description 
of the external characters of a very young specimen of Oriitho- 
.rhynchus, by Prof. J. T. Wilson. : 














" @ 
Meteorological Society, November 6.—Prof. Hellmann, 
President, in the chair.—Dr. Meinardus epoke on sheet-light- 
ning and the various theories in explanation of this phenoffe- 
non. He sided with the view that it is due toa thunderst@rm 
of which the lightning is visible, whéreas the thunder does not 
reach the observer owing to total reflection brought about by® 
refraction in the several superimposed layers of air.— Prof. von 
Danckelman spoke on the climate of Jalu, op the basis of ob- 
servations made by Dr. Steinbach since the beginning of g893 
with accurate self-registering instruments. Among the peculiari- 
‘ties of the climat® which is continuously and uniformly warm 
and moist, it is more especially remarkable that thunderstorms 
and heavy rainstorms occuf fhost usually between g and 10 
o'clock in the morning. This phenomenon has not as yet been 
observed anywhere glse. g 





e 


š i 
Physiological Society, November 9.—Prof. du BoisgRey- 
mond, President,‘in the chair.—Dr. Levy-Dorn spoke on the 
effect of various temperatures qn the Secretion of sweat, ahd 


BOOKS, PAMPHLETS, and SERIALS RECEIVED. 


Booxs.—University Tutorial Series, Vol. 1; A Text-book of Sound: E. 
Catchpool (Clive),—Manual of Practical Morbid Anatomy : Drs. Rolleston 
and Kanthack (Cambridge University Press).—-The Book of the Rose: 
Rev. ee (Maemillan) ar ee eae ont Nes 
S À : retical Mechanics, Part 3: Kinetics : Prof. A. Ziwet (Macmillan),—Natura 
ing with the secretion of sweat at low temperatures. The sweat Rights: Prof. D. @. Ritchie (Sonnenschein).—Elementary Qualitative 
glands themselves were kept at the temperature (19°-30° C.) | Chemical Analysis: Dr: F. Clowes and: J. B. Coleman (Churchill) —Pubbli- 
most favourable for the secretion, while tlhe.animal’s body cazioni dolla Speco, Vaticana; Vok y Torino.. Artmanei) mA Few 

o : ; . apters in Astronomy: C, Kennedy (Taylor and Francis). 

was cooled by water at 6 C., and secgetion was. obtained asia PAMPHLETS.—Un the Natural Immunity against Cholera, &c.: C. G. 
result of dyspnoea, notwithstanding the cooling of the body. Giimpel (Williams and Norgate).—Elliptical Orbits + H. Larkin (Unwin).— 
‘The same speaker further gave an a@ount of experiments made | Royal Gardens, Kew, Hand-list of Trees and Shrubs grown in Arboretum, 
with a view to testing Prof. Griitzner’s assertion that heat acts | Part 3; Polypstalee (Eyre and pale a a es ised <hinelesn 
only on tentripetal and vasomotĝr nerves, but does not affect Journal of Science, December (New Haveri).—Strand Magazine, Decem- 
motor or rae nerves, Carefully observing all the ex- | ber (Newnes).—Natural History Transactions of Northumberland, &c., 
perimental conditions descrtbad by Griitzner, he had found that 

the action of heat on the sciatig nerve leads to a copiousgsecre- 

tion of sweat on the cat’s paws, that is to say, stimulates centri-. 

{ugal nerves.—Prof. Zuntz criticised the objections raised by 
„Bohr and Henriquez againgt his experimests .on tfie measure- 
ment of the work done by the heart, and showed up the errors 
which had crept into their‘observations. He next demonstrated 
the apparatus he had emplgyed for measuring the amount of 
blood forced out by the heart. F 7 


torischen Vereins der Preussischen ‘Rheinlande, &c., Hinundfiinfzigster 
Jahrgang, Sechste’ Folge. L. Jahrgang, Erste Hälfte (Bonn, Cohen).— 
Medical Magazine, December (Strand).—i.e Monde Moderne, January 


Magazine, No. 1 (Newnes).—Royal Natiral History, Part x4 (Warne). ` 
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sident, in the chair.—Notessof a visit to the island of Erro- 
manga, New Hebrides, igy(May 1894, by Sutherland Sinclair. 
=— Preliminary communications on the cerebral commissures of 
the mammalia, with special reference to Monotremata and 
Marsupialia, by G. Elliott Smith. From an examination of 
the brain in p atypus, Æchidna, Per®meles, kangaroo, wallaby, 
kangaroo rat, Dasyurys and phalangista, the superior commis- 
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from a psalterium) in any monotreme or mars@pial. The hook- |. 
like appearance of the hippocampal commissure in sagittal sec- 
tion in marsupials, which led Flower to regard it as corpus cal- 
losum, was said to correspond to the shape of.the hippecam pus, 
which is co-extensive with the ateral ventricle. In platypus 
only the dofal limb of the hook is pre@®ent, because there is 
only a rudimentary descending horn of the ventricle and hippoe 
campus. In.Eutheria only.the ventral limle persists, because 
the upper and anterior part of the hippocampus disappears to 
allow a corpus callosum to appear in the situation occupied by 
tha dorsal limb of the hippocampal commissure ig Metatheria, 
d.e. ventral to fhe arcus mgrginalis, The fascia dentata, as a 
consequence of this, is essentially supracollog:/. A doubt was 
expressed as to the presence of any strycture in the submam- 
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A STANDARD TREATISE ON CHEMISTRY. 

A Treatise on Chemistry. By Sir H. E. Roscoe, F.R.S., 
and C. Schorlemmer, F.R.S. Vol. I. # The Non- 
Metallic Elements.” New edition, completely revised 
by Sir H. E. Roscoe, assisted by Drs. H. G. Colman 
and A. Harden. Pp. xi. 888. (London: Macmillan 
and Co., 1894). i 
O write a satisfactory review of this book is no easy 


task. The word which shall express an appreci-- 


ation and a criticism does not come readily to one’s pen. 
Turning over the pages and reading the lucid descrip- 
tions of preparations and properties of element dfter 
element, and compound following compound, one is 
depressed, and borne down by the burden of many facts 
and much learning. ‘But to this depression succeed the 
pleasure and the sense of power that belong to the 
gaining of knowledge, and the feeling og security that 
remains with the man i who has got down to fundamental 
facts. 

In the preface to the first edition of this “ Treatise,” the 
authors said: 
© “Tt has been the aim of the authors... . to place 
before the reader a fairly complete, and yet a clear and 


succinct, statement of the facts of-modern chemistry, 
whilst at the same time entering so far into a discussion 


of chemical theory as the size of-the work and the pre~ 


sent transition state of the science permit.” 


_ In his preface to me present édition, Sir Henry Roscoe 
says: 
“ In this new, completely revised and reprinted, edition 


I have endeavoured to carry out the aims which were put 
forward in the preceding preface seventeen years ago.” 


The aim and scope of the work are made evident by 
these extracts from the prefaces. There can be no doubt 
that the authors succeed in giving “a fairly complete, 
and yet a clear and succinct, statement of the facts of 
modern cheniistry.”. The descriptions of the properties 
of elements and compounds are lucid, full, and accurate ; 
where all the properties of a substance cannot be 
described, the selection made is satisfactory, sometimes, 
one may suppose a student to say, too satisfying. But 
this even flow of excellent description does not inspire 


swith enthusiasm him .who reads;,it:does not open‘up 


glimpses of the unexplored regions; it fails to stir the 
emotions. The book is wanting in the charm that 
accompanies the “twilight of dubiety.” 

It is difficult always to agree with the authors in their 
estimate of the relative importance of chemical facts. The 
most important fact of modern chemistry I take to be the 
statement that “the properties of the elements and com- 


pounds, and the compositions of compounds, vary periodi- 


cally with the atomic weights of the elements.” This 
fact ought, I think, to be made the basis of every treatise 
on descriptive chemistry; because only by doing this 
can the facts regarding individual substances appear in 
right perspective. The great fact which we owe to the 


genius of Mendeléeff will find expression in a later’ 


volume of this “Treatise” (see p: 53); but the student who 


uses the book will then’ probably have arranged the‘intel-' 
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lectual contents of his mind, so far as chemistry is con-- 
„cerned, in many little parcels, each tjed up separately,. 
and he will find much difficulty in uptying the parcels,. 
arranging their gontents afresh, anf getting them all 
within the compass of the one binding generalisation. 


As regards the sésatements of the properties of the- 


diffefent non-metallic elements and their chief com- 
pounds, no detailed appreciation is called for. Where- 
atlis excellent, a general expression of praise is sufficient. 
The chapters wherein are described hydrogen, fluorine, 
oxygen, sulphur, nétrogen, and the other non-metals, and 
the pfncipal compounds which these element form by- 


combining with one another, contain all ehat~ student. 


of chemistry requires to know ahout these elements and: 
compound®, except the comparison and contrast—that is. 
to say, the classification—of the substances described 


The student has presented to him, in’ this volume of 


the “Treatise,” the maferial that isneeded¥or acquiring a 
real knowledge of tpt eas of the non-metallic 
elements. 

Some of the expressions; and the ways of putting- 
descriptive facts, might be improved, in my opinion, 

«i Hydrogen occurs almost solely in a state of com- 


‘bination in nature” (p. 139). 
“In a state of combination hydrogen occurs in water” 


(p. 129). oe e 
“ Bromine does not occur in the free state in nature” 


(p. 188). oe 
Expfessions like these seam to me “to be survivals. 


‘from the alchemical times, when, to take an example,. 


nitric acid %vas looked on as water endowed with acidic: 
qualities, which eould be removed, or restored at pleasure,. 
and hence was called agua fortis. Surely it is not: 
hydrogen that occurs “in a st&te of combination,” but. 
compounds of hydrogen that occur in nature. Similarly 
if bromine occurs at all it must be “in the free state,” 
else it would not be bromine but something else. Each 
compound of hydrogen, and eagh. compound of bromine 
is just as definitely a chemical indevidual as hydrogen, or- 
bromine, itself. 

‘I do not think that éhe object of demi namely 
the study. of the connexions ‘between changes ofi 
composition and changes ‘of properties, is set forth with 
sufficienteclearngss: The statement op pp. 51, 52, for. 
instance, that e 
“the science of cheney, has for itsgaim the experi- 
mental examination of fhe elements and their com-- 
pounds, and thé investigayion of the laws of their com- 
bination one with qnother, j 
tannot be regarded as satisfactory. On the other hand,. 
the examples given of chemical action, in the pages 
preceding that where the sentence just quoted occurs,. 
undoubtedly serve to keep before -the student the 
fundamental fact that change j js the esseftial note of all 
chemical occustences. 

The term density is sometimes applied to gases ina. 
way that is confusing. For instance, on p. 160 the {4am 
is applied %o the relative density of chlorine, referred to- 
hydrogen as unity, and also referred to air as unity, 
without an indication that the unit has béen changed. 

A feature of the book which is much to be commended 
is the giving of the ‘definite experimental data from 
which important conclusions are deduced. A good. 


£ 


K 


Lia 
. 


| water, but content themselves with the less recen 


(p. 111): 
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3 . . . 3 
example of this is seen in the authors’ treatment of the 


eudiometric synthesis of water (pp. 246-2 50) The aĉtual 
details of an experiment are given, with the experiment- 
ally determined data, and the conclusion to be drawn is 
then stated. It Nia to be regretted that the authors 
do not quote the results obtained by Scott regarding the 
volumes of hydrogen and oxygen Which combine 4 form: 


certainly less accurate, measurements made by Morley 
(p. 251). 

The authors would have done well to have fol- 
lowed their own practice elsewhere*®and to havg given 
moderately complete details of the methods, and the data, 
whereby the &tomic weight of each element has beeh dê- 
termined. In descrileing the electrolysis of dilute sul- 
phuric acid solution (pp. 45, 129, 251), the authors might 
have more cleagly insisted on the fact that the electric cur- 
rent is employed to set free hydrogen and oxygen from 
an aqueous sélution of sulphuric acid, and that they had 


` not, following it is true ‘ebmost” every other text-book, 


spoken of the phenomena a8 the electrolysis of water. 

Chemical equations convey, at the best, only a small 
portion of the information one wishes fo have regarding 
chemical occurrences ; but, by tht simple devices of using 
three kinds of type, and adopting a symbol to represent 
an aqueous solution of a substance, thege equations may 
be made to, tell much more than is conveyed to the 
reader by the equations used in this “ Treatise.” 

In the extract from thgjr preface already quoéed, the 


authors say that they enter into ‘‘a discussion of chemical 


theory so far as the size of the work, and tke transition 
state of the,science hermit.” The subject-matter of 
chemistry is so large, and the difficulties of bringing the 
vast array of facts inte a focus are so great, that the 
science is likely to continue*for a long time in a transi- 
tion state, and the principles of chemistry to continue to 
be, as they are at present, rather a number of somewhat 
loosely attached hypoth@ses than an harmonious and 
binding theory, N e¥@Mheless, more unity might profit- 
ably have been ;given to the chapter orf the “ General 
Principles of the Science.” Many portions of this 
chapter are admirable ; the whole of it is characterised 
by lucidity. The’p@rtions dealing with the laws of com- 
bination and the Daltonian atomic theory are especially 
excellent. Brief but very clear accounts are given of 
the experimental methods for determining molecular 
weights, includfhg the methods which are based on 
vant Hoff’s extension to dilute solutions of tfe law of 
Avogadro.¢ In connexion with the giolecular condition 
of substances in solution, there'is a deliciously airy note 
“ For the literature of this sulsject the volumes 
of the Zeitschrift fiir Physikalische Chemie . .. may be 
consulted.” The student who proceeds, with g light heart, 
to consult the®journal in, q@estion will find he has his 
work cut out for him. e 

The book, taken as a whole, is admirable. The sure 
p&ition that the earlier editions of the “ Treatise ” hate 
taken in chemical literature has shown how much the 
work was wanted, and how cordially it has been welcomed 
by chemists. It is sufficient to say that this, the first 
volume of the revised edition, well maintains the repu- 
tation of the original “ Roscoe and Schorlemmer.” 

M. M. PATTISON MUIR. 
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MAN—THE PRIMEVAL SAVAGE. 


Man—the Primeval Savage. By Worthington G 
Smith.. (London: Stanford, 1894.) . 


™ 


WORTHINGTON SMITH has devoted him- 


R. 
î M self for ‘many yéars to a study of the localities 
near London where implements have been found, and 


has described the various paleolithic floors with great., 


minuteness, and illustrated them with great artistic skill. 
In this book he brings all his previous discoveries 
together, and groups them round his last work. at 
*Caddington, ‘near Dunstable, on the borders of Hert- 
fordshire and Bedfordshire. He has “presented to us a 


| monograph on paleeolithic camping-places, rather than a 


general treatise on ‘Man, the Primeval Savage. ’ 

° The paleolithic floor at Caddington was buried under-a 
depth of clay, sand and gravel, amounting in. some 
places to thirteen feet from the surface. The strata 
occur in the following order from the surface: (1) Con- 
torted drift; (2) reddish-brown clay, with ‘implements 
stained with red ochre; (3) subangular gravel with 


om 


ochreous implements, slightly worn and battered ; (4) _ 


white clay ; (5) gravel, with white unworn implements; 


(6) reddish-brown clay with ‘implements ;: (7) clayey- 


gravel with implements; (8),clayey brick-earth; (9) 
palzolithic floor resting on a clayey brick-earth similar 
to that above it. All these deposits form a thickness 
about eight feet in this section, and belong to the 
complicated series of superficial sand clays and gravels 
grouped together by the Geological Survey as brick- 
earth, and clay-with-flints, and which are clearly proved 
to be later than the boulder-clay of the district. The 


interest chiefly centres in the paleeolithic. floor No. 9, . 


resting upon a sun-cracked surface in some places, and 
in others supporting heaps of. flints carefully selected, 
and evidently piled together for the purposes of imple- 
‘ment-making. Around them lay worked flints by the 
thousand. It is obvious that here we are on the track 
of a paleolithic camping-ground,-and that the deposits 
which now cover it up have been accumulated, the fine 
clays by heavy rains on the margin of a stream or on 
the borders of a lake, and the sands and gravels by the 
natural drift of the soil downwards from a higher level. 
The distribution also of the flint implements in the section, 
prove that man inhabited the district while the strata 
were being accumulated above the palæolithic floor up 
to No. 2 inclusive. As the mud accumulated on the old 
floor, the hunters, attracted probably by the water close 
at hand, visited the same spot from time to time, and 
left their implements in 7, 6, and § of the section. These, 
our author considers to be the same age as those of the 
paleolithic floor. The worn ochreous implements in Nos. 


2 and 3, he relegates to a later time in the palzolithic . 


cage, and considers them to have drifted downwards from 
a higher level into their present position. “The water 
must have drained elevations which have now vanished, 
and the hill-tops of the Dunstable district of the present 
time must represent the valleys of the old time.” Cad- 
‘dington is now on the water-parting between the sources 
of the Lea and the Ver, and under present conditions 
-there is no higher grouni from which these materials 
could have been derived. 
The worked flints on the palzolithic floor represent 
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every stage of manufacture, from the unshaped block to 
the finished Aéche. There are the flint cotes and the 
flakes lying beside them, there are flint hammer-stone$ 
and anvils, punches and scrapers, and other implements 
broken in various stages of manufacture. “Very few of 
the latter -are finished. They. would, of course, be 
carried off for use, as was the case with those of the 
palzdlithic floor discovered some. tew years ago, in the 
brickpit at Crayford, by Mr. Flaxman Spurrell.. Mr. 
Smith, we may remark, has followed the example of the 


` Jatter, in the infinite pains he has taken to build up the 


original forms of the flint blocks from the broken im? 
plements and splinters. It is clear that in this place we 
have the workshop in the condition in which it was left 
by the palaolithic hunter.’ The fact that no bones and 
no charcoal have been discovered, shows that the paled- 
lithic huts were some little distance away, and that this 
spot was selected solely for the purpose of implement- 
making. 


: The association of 'the ruder with the more finished | 
of the palzolithic implements in this floor,as in the case 


of many of the palzolithic caverns, proves that an appeal 


to rudeness of form as a test of age, is a wrong principle., 


That man must have learnt first of all to make the 
simpler before he made the more complex implements, 
is so obvious, that it has never been disputed. The 
* ruder, however, were used side by side with the more 
finished, and many of those forms which are taken to be 
of pre-palxolithic age in ‘the gravels of the: Kentish 
plateau are the necessary result of the working of the 
flint block into the paleolithic Ache. We may remark, 
further, that some of these are also found in the refuse- 
heaps round the old flint-mines of Cissbury, and have 


. been made in the manufacture of neolithic implements. 


In the introduction, Mr. Smith deals with the 
general question of the relation of palzeolithic man to 
the “glacial period, and concludes, rightly in our 
opinion, that man inhabited south-eastern England after 
the glacial period. We also agree with him in looking at 
the pre-glacial or post-glacial age of man as merely of 
local significance, because the glacial period is a purely 
local phenomenon not marked in the warmer southern 
lands, such as the Indian peninsula, which was inhabited 
by the paleolithic hunter. We know of him in India 
simply as living in the pleistocene age. He probably in- 
vaded Europe in the pre-glacial age, and lived in 
the south while Britain lay buried under a mass of 
glaciers, or was covered by a berg-laden sea. He is 
post-glacial in the valley of the Thames. He. is not 
separated from our own times either by a wall of ice— 
one of the ice periods of Prof. James Geikie—or by 
the tumultuous waters of a vast deluge, such as 
. that recently put before us by Sir Henry Howorth, 
He is separated by a geographical revolution during 
which the seaboard of north-western Europe, as we find 
it now, came into being, and Britain became an island— 
as well as by a change in our land from a continental to 
an insular climate. 

The author also touches the difficult problem of the 
physique of primeval man, and he accepts the “type de 
Canstadt” as the earliest palaolithic race. This is, 
however, founded ‘on a human skull which M, 
d’Acy has conclusively proved to have no claim to any 
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definite age. According to the evidence of the catalogue, 
still preserved, of the pleistocene mammalia found at 
Canstadt in 1700, it was not found along with them. Dr. 
Reissel, who superintended the explorztion for the Duke 
of Wiirtemberg, Wrote in I7or that Yo human remains 
were then found, “inter quæ tamen nulla humanis 
possunt comparári. ” Some fifty years later Dr. Albrecht 
Gessfer, writing on the discovery, remarks that it is 
strange that no human remains had been met with. 
Both these were doctors to the Dukes of Wiirtemberg, 
and can only be supposed to know a human skull when 
they ev it. It Was not until 1835 that the skull in 
question was found by Dr. Jaeger, in the Museum at 
Stuttgart, and assigned without proof of ®ny kind to the 
find made 9135 years before. -I is very unfortunate that 
such faulty’ evidence as this should not only be accepted 
by the authors of “ Cranja Ethnica,” byt also used for 
the définition of the type “de la plus vieille des races 
humaines.” In the present unsatisfactor¥ state of the 
inquiry into the physique ogepalzolithic man, the only 
safe course is to subject all*the facts which have been 
recorded to the most searching criticism, and to wait for 
the further light which will come sooner or later from new 
discoveries. In this sfhall and well-illustrated mono- 
graph, Mr. Smith has made our knowledge of the palzeo- 
lithic workshop, more definite than it was before, and 
has collected . together a mass of informatign which will 
be of great service to the archeealogists of London. 


° e W. BOYD DAWKINS. 





THE SEQ UENCE GF STUDIES. 
Physiology for * Beginners. By Professor M.. Foster, 
M.A., M.D., F.R.S., and Leyis E. Shore, M.A., M.D. 
(London: Macmillan and Co., 1894.) 
Outlines of Biology. By P. Chalmers Mitchell, M.A., 
F.Z.S. (London: Methuen and Co., 1894.) 
Practical Methods in Microscopy. By C. H. Clark 
A.M. (Boston: Heath and @®, 1894.) 


j i scienfific precision and modernness of a book 
of elementary physiology, written by Dr. Shore, 
under the supervision of Prof. Foster, is scarcely to be 
called in question. This little volum&1s amply ill ustrated, 
and written with clearness as well as exactness. The 
authors are especially to be commended for laying stress 
in their preface upon the necessity of a preliminary 
acquaintance with Chemistry and PhySics, and it is to 
be regr@tted that they had not the courage to insist upon 
this point. But hege they are gravely open §p criticism. 
á Knowing,” they say, “how frequently a book on 
physiologyis taken up without any such previous ac- 
quaintance, we have given a few chemical and physical 
facts as preliminaries in chapter i.” A few, and quite 
too.few, it is—six complet® pages—expinding scarcely 
any of the pri@ciples which are involved in the simplest 
physiological expmnation, giving, of course, no concep- 
ttons of the relations of chemical combination to en 

nor, of osmose, diffusion, solution, isomerism, nor the 
action of ferments, all of which come to the front directly 
one approaches respiration or digestion. We cannot but 
think that this concession to a common educational 
error is greatly to be deplored. ‘The authors occupy a 
position of authority, and it was their privilege—a privi- 
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lege they have neglected—to demand here, by assuming a 
sound basis of chemical ‘and physical knowledge, the 
proper sequence*of studies. As it is they have produced 
a little primer that by virtue of its clearness and attrac- 
tiveness and the Nees of their names, will serve to 
uphold for a few years longer a, fundamentally faulty 
system of scientific education. 

. The evil of a neglect of the rational sequence of Sidies 
becomes particularly apparent in the chapters upon theaye 
and ear. In the former of these an attempt is made to 
convey all the optical principles involyed, in seven lines— 
“convex lens” is not even defined—and in the lattemcomes 
a series of dogmatic statements about sounds and noises, 
without a particle of that progressive reasoning process 
which is the very eSSehce of genuine sciegtific study, 
Once the initial concession was made, however, this kind 
of thing was af inevitable cOnsequence. In order to 
explain the scjence in hand, three or four others have to 
be compressed to thé limits of aeparagraph. 

The same unfortunate *@isposifion to begin the wrong 
way about is apparent in the little book by Mr. Chalmers 
Mitchell. But in his case there is even less excuse. His 
book is designed to prepare students for the Conjoint 
Boards Examination, ard therein he is an examiner. 


. Since he calls the tune he might have danced as he liked, 
‘ and he has, we conclude, preferred of his own free will 


to contraverfe the common-places of educational science. 
We find such a proposititn as the following, printed in 
spaced type ; so that the medical student, prepafing for 
examination by Mr. Chalmers Mitchell, who fails to learn 
it by heart will have only himself to, blame for his failure. 
The earthworm, we are told, . 


“has reached the secgnd stage of ccelomate develop- 
ment in that it is very highly segmented, and there is 
little or no trace of the third stage, the stage of the con- 
densation of segments.” . .. “Vertebrates are highly 
segmented animals, in which condensation of segments 
has become an important®factor, resulting notably in the 
formation of a compli#@med head, and of kidneys formed 
by the aggregation oP many nephridia.” e 


Now these propositions are illustrated rather than sup- 
ported by a brief description of The anatomy of the earth- 


- worm, dogfish, ant#frog, and we find that even in the 


case of these types the metameric segmentation of the 
cranial nerves if scarcely alluded to, 2nd thé homology 
of the mandibular arch with the bran®hial bars is not 
presented as a probability, byt stated as a fact. And, in 
brief, Mr. Chalmers Mitchell, who is not a cranemer, but 
a teacher, gives the medical studgnt the impression 
almost in so many words—* cut and dried ”-and ready tp 
be cast into the oven—that the vertebrate type is merely 
a concentrated derivative (concertina fashion) of the 
cheetopod type, advancing this pure, and ag he gives it, 
baseless, spe@ulation, in tht face of the absence of any 
chzetopod stage in the embryology or palgcontology of the 
vertebrates, in the face of the lessemmetamerism in the 
vegtebral column of more primitive fishes, and in the face 
of is declared opinion of many prominent sanatomists. 


But whether the view he gives is right of wrong is, from |e 


our point of view, the smaller issue; the great and grave 
objection is the unscientific spirit of the presentation, the 
narrowness of the base of anatomical fact upon which 
this far-reaching generalisation is raised. We find this 
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disposition to what is really the old theological trick of 
dogmatism, again and again in his book, and itis the 
evident and necessary consequence of an attempt to 
touch the fgr-reaching theories of comparative anatomy 
without a sufficient preliminary study of individual types. 
It is odd that we should find another aspect of the same 
mistake cropping up in one chapter of Mr. Clarh’s ex- 
tremely useful and well-arranged handbook for the 
beginner in microscopy. It is in almost every way a 
well-arranged and well-written work, and will be par-- 
gicularly a boon to the amateur to whom experienced 
advice is inaccessible. But before proceeding to the- 
petrographical instrument, Mr. Clark has attempted a. 
“ concise description” of polarised light, which begins— 
e “ The elasticity of the ether in space is believed to be 
equal in all directions. The same is true of the ether in 
non-crystalline substances and in crystalline substances. 
of the cubical system. The particles of ether are con- 
sequently free to vibrate equally in all directions. In: 
other crystalline substances the elasticity of the ether is- 
modified by the crystalline structure. In some crystals- 
there is one @xis or direction about which the molecules- 
are arranged in a uniform manner; such crystals are- 
said to be uniaxial. In other crystals there are two such: 
axes. ` 


Now we believe a student who will clearly understand: 
this will be sufficiently advanced not to require it, andi 
that to the raw beginner, this passage, and its context,. 
will be incomprehensible. Were it not for the actual , 
evidence of these books it would seem the most unneces— 
sary thing in the world to assert that a clear working 
idea of the theory of polarised light, or the generah 
ideas of chemistry and physics, or a cyclopadia of the 
anatomy of the metazoa, cannot be imparted in half 
a dozen pages or so of text. If it could, our text- 
books in these subjects would be unnecessary, for the 
ultimate aim of all intelligent research and teaching’ in 
pure science is broader and simpler general notions, and. 
there can be no need for a volume if a handbill will 
suffice. Cannot the scientific writer insist upon the 
proper sequence of studies in his preface, and proceed: 
on the assumption that his counsel will be observed? To. 
positively encourage students to proceed to subjects for 
which they have not the necessary grounding, to proffer: 
them snap-shot chapters upon these neglected pre- 
liminaries, is really, we are persuaded, to place a grave 
impediment in their way to genuine knowledge, all the 
graver because it seems a help, and to place one also in 
the way of our advance towards more efficient science 
teaching in the future. H. G. WELLS. 





OUR BOOK SHELF. 


Climbing and Exploration in the Karakoram- Himalayas.. 
By William Martin Conway, M.A., F.S.A., &c. Con- 
taining Scientific Reports. (London: T. Fisher Unwin,, 
1894.) 

THIS supplementary volume contains reports on the 

scientific results of Mr. Conway’s adventurous journey, 

with his map of the mountain region between Rakipushi 
and Golden Throne, through which he travelled. The 
author supplies a list of measured altitudes and notes on 
the map, mentioning the differences from that of the 
Trigonometrical Survey of India. Lieut.-Colonel A. G. 
Durand describes the ethnology and later history of the 
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Eastern Hindu Kush, giving a brief sketch of the physio- 
graphy of the region. Prof. T. G. Bonney*ande Miss C. 
A. Raisin furnish notes on the rocks collected by Mr. 
Conway, from which it appears that the majority much 
resemble those of the Alps. The mos interesting 
‘specimens are a peculiar schist with secondary mica, a 
piedmontite-schist, and a fragment allied to pseudo-jade. 
Mr. W. F. Kirby identifies the butterflies, Dr. A. G. 
Butler the moths, and Mr. W. B. Hemsley the plants. 


- Of the last about a dozen were obtained at or over 16,000 


feet. The well-known Saxifraga oppositifolia was 
gathered at 17,000 feet, and another species (the highest 
habitat) at 17,320 feet. Mr. W. L. H. Duckworth writes 
on two skulls brought from Nagyr, and Prof. C. Roy dis- 
cusses Mr. Conway’s notes on mountain sickness, coming 
‘to the conclusion that the primary cause of it is asphyxia. 
Mr. Conway’s observations agree with those of other 
experienced climbers, that a man in good condition begéns 
_to feel the effect of increased altitude at about 16,500 feet. 
The fact that he is sensible of more inconvenience when 
in a hollow among the. peaks than when on an exposed 
ridge, Prof. Roy attributes to some loss of oxygen by the air 
when it has passed over a considerable tract of melting 
snow. Mr. Conway has made valuable additions to our 
knowledge of the geography and physicat history of this 
remote mountain region, and the present volume supple- 
ments the more popular account of his travels, which 
appeared earlier in the year. 


The Royal Natural History. Edited by Richard 
Lydekker, B.A., F.R.S. Vols. i. and ii. 
Frederick Warne and Co., 1893-94.) 


ABOUT twelve months ago (NATURE, vol. xlix. p. 220), in 


a short notice of the two first parts of this work, we 


heartily recommended it as worthy of the notice of our 
readers. On a careful perusal of the two volumes now 
before us, which equal one-third of the projected series, 
we still feel quite justified in our recommendation ; 
the illustrations are for the most part extremely good, 
and the text isnot only interesting, but it is also intelli- 
gently written. 

e The first of these volumes treats, in fifteen chapters, 
of the Primates, the Chiroptera, the Insectivora, and the 
Carnivora, as far as the dogs. We would especially 
notice the chapters on the cats and the dogs, as having 
information well up to-date. Instead of the often-quoted 
old stories, it is refreshing to meet with accounts of the 
habits of these animals, taken from the writings of 
V. Ball, Blandford, Guillemard, Hudson, and Sterndale. 
Thus, in the account of the common Indian mungoose, 
we find mention of the results, to within the last year or 
two, of Mr. Espent’s experiments of introducing this 
little carnivore to Jamaica. The sugar-planting industry 
in this island was threatened with destruction on account 
of the swarms of rats ; within three or four years after the 
introduction of the mungoose the rat plague came to an 
end, and the beneficial results to the island exceeded 
4150,000 a year. Volume ii. commencing with the 
bears, finishes the Carnivora, and describes the hoofed 
mammals. The illustrations play so important a part in 
these volumes, that we would suggest that the compara- 
tive sizes of the figures should always be given, and when 
possible the reader should be told where the figures first 
appeared. 


Kitchen Boiler Explosions. By R. D. Munro. 
(London: Charles Griffin and Co., 1895.) 


THE time having again arrived when domestic boilers 
will be a source of trouble to paterfamilias, Mr. Munso 
comes forward with an account of a series of ex- 
periments with red-hot kitchen boilers, apparently re- 
printed from the 7razsactions of some Society. Whether 
this be so or not we do not wish to inquire, but to us it 
seems that the diagrams of steam-pressure are little 
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suited to the “intelligent householder” for whose edifi- 
cation they ’re intended. The chief conclusions drawn from 
the experiments are that (1) a dead-weight safety-valve 
should be fitted to every boiler ; (2) water will flow into a 
red-hot boiler although there is no freé outlet, and, also, 
that a steam-pressure can be attained in such. circum- 
stances Sufficient to cause rupture of the strongest boilers 
in use; (3) whilst & very high steam-pressure may be 
gengrated in a-red-hot boiler by the sudden injection of 
cold water, a disastrous ;explosion cannot thus be pro- 
q@uced; (4) an explosion, in the true sense of the word, 
cannot occur unless the boiler ‘contains water as well as 
steam. Probably the perùsal of Mr. Munro’s book will 
help go diminish fhe disasters from boiler explosions. 


he Island of Madeira, for the Invalid and Naturalist. 
By Surgeon-General C. A. Gordon, M.D., C.B. Pp. 
110, (London: Baillitre, Tin@all, and Cox, 1894.) 


PERSONS who are fortunate enough to be able to leave 
England during the dreary months ofewinter, and who 
selecteto sojourn in Madeira—* The Flower of the Ocean ” 
—should take this brochure with them. *The character- 
istics of the people apa the place are concisely stated, and 
there is more information on the Seology, meteorology, 
zoology, and botany of the island than is usually given 
in guide-books of a similar kind. It is well known that 
Madeira has an extensive fauna and flora, and we agree 
with the author that*it is a, matter of regret that the 
island has no public musgum where they could be collected 
and investigated. Prof. Smitz, however, is gradually 
forming such ah institution at the college in Funchal. 
i e 





LETTERS TO VHE EDITOR. 


(The Editor does got hold himself responsible for opinions ex- 
pressed by his correspondents. ® Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other pari of NATURE. 
No notice is taken of anonymot& communications. | 


e 
‘* Acquired Characters.” 


Now that the correspondence on this subject, which you 
allowed me to start in your nymber of November 1, seems 
drawing towards a close, Task leavethrough you to thank your 
correspondents for their courtesy if" geplying to my inquiries, 
and also to male a few observations by way, so far as I am con- 
cerned, of conclusion. 

As none of your correspondents has found any fault with the 
conditions which I suggested as essential to a good definition, 
I conceive that I may assume them to S®torrect. 

Furthermore, as none of these writers has adopted or defended 
any of the definition$ which Weismann appeared to me to give 
or to suggest, op has said anything by way of criticism on my 
strictures on these definitions, I think that I may conclude that 
I was not far wrong in thoge strictures, asd that Weismann’s 
writingg do not afford any good definition of ‘the words to which 
he has given currency. . i 


Mr. Poulton has giggested that a definition may be found in - 


the statement that ‘‘ whenever an organism reacts under an 
external force, that part of the reaction which is directly due to 
the force is an acquired character.” But surely this is difficult 
of application: for in every case of a reaction on an external 
stimulus thęge are two elements—viz. first, the internal capacity to 
respond, and secondly, the eternal force or etimulus. Edch of 
these is necessary to the result afd to every part of the result, 
and neither is of itself sufficient to the result or to any part of 
the result. How tĦen can we analyse or break up the result or 
éhe reaction into two parts, and say that the one is the gerect 
result of the external forc», and the other is either not its*result 
at all, or its indirect result? ‘Where there is the joint action of 
two causes, each necessary but neither sufficient of itself, I 
conceive that you cannot either logically or physically sever 
any part of the result from the action of both of-the causes, and 
there is no ground for auributing directness to one part of the 
the effect, and, indirectness to another. Mr. Poulton dwells 
truly on the reaction having two causes—the internal and the 
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external ; but this does not justify the analysis of their results 
into two parts. 

Nor does the.-m&tter become plainer to me when I follow Mr. 
Poulton in his application of his definition to concrete cases. 
The first is the case of the so-called ‘* Exercierknochen,” a re- 
action ‘on an external force resulting in a certain number of 
changes of tissue. How is it possible to classify those changes 
into two categories—the one including® changes directly die to 
the external force, the other changesnot directly due to q? r 
the stress is to be laid on the word ‘‘ direct,” then one must 
respectfully ask what is its meaning ? how is it to be ascertaingd 
and verified? one must inquire whether what is said to be 
an indirect result, means anything but a result which is trans- 
mitted? in which case we should find qurselves in a vicious 
circle. I will not follow Mr. Poulton through the oer in- 
stances, but I believe the reader will find, like me, that each 
raises similar dffficulties, and that in no case does he analyse tht 
actual result into two digingt and separable parts, 

Mr. Galton proposes, and Prof. Ray Lankester adopts another 
definition, viz. ‘‘ Characters are said to be acquired when they 
are regularly fommd in those individuals only who have been 
subjected to certain special and abnormal conditions.” e Now I 
suppose that characters can be found regularly only either (1) in 
individuals exposed to conditions which induce them, or (2) in 
individuals who have inherfitd them? To say, then, of a 
character that it appears only fegularly in individuals exposed 
to certain conditions, is to say that it does not appear in indi- 
viduals by inheritance, ‘and the propositjon that acquired 
characters are not transmissible is thus reduced to an identical 
one. The possibility of inheritance is excluded by the defini- 
tion, and the inquiry whether acqeired characters are inherited 
is impossible. 

I do not propose to follow yor learned cOrrespondents into 
many of the Subjects touched on by them ; but the more their 
letters are read, the mome apparent does it become that they 
are not at one, either with themselves or with Lamarck Weis- 
mann, as to the use of the wor®s “‘ acquired characters ;” and for 
myself, I repeat my regret that an inquiry of great moment should 
be obscured, as I venture to think, by a pwematuré use of classi- 
ficatory words kefore the ftal classification of nature herself has 
been ascertained. For the question, ‘‘ Are acquired characters 
transmissible?” I hope to see substituted the inquiry ‘‘ What 
characters are transmitted?” ` Epw. Fry. 

~~... 


The alleged Absoluteness of Motions of Rotation. 


All motion is relative. This apparently universal state- 
ment is a particular statemen@about the meanings of words. The 
word ‘‘ motion” means égelative motion,” or, more precisely, 
tthe motion of a bodp” means its motion relative to other 
bodies. We may go further and make the $till more funda- 
mental statement that al position is relative, or, in other words, 
the position of a body means its poson relative to other bodies. 
It is easy for anyoggwho puts words together without reflect- 
ing sufficiently on their meaning to put together the noun 
**motion” or ‘‘ position” and the adjective ‘absolute,’ but 
the expressions ‘*absolute motion ” and ‘*absolut® position” 
are nevertheless meaningless, just as much sosas ‘‘ white black- 
ness,” ‘‘retrograde progress,” ‘‘the action between a rough 
body and a smo8th body at thei® point of contact,” or ‘the 
potential energy of non-conservative forces.” e 

The above remarks contain tĦe standpoint from which it is 
concluded {fat motions of rotation are *o more “absolute”. 
than motions of translation. Anyone who accepts them fot 
translation, but rejects them for rotation, places himself in an 
illogical position. Unless I have misunderstood them, this is 
the position occupied by Maxwell and Prof. Greenhill. The 
stamdpoint of those who assert that position and motion are in 
all cases relati® is directly ppposed to that of Newton. He 
held that there is absolute position in immovalge space, and rela- 
tive position with respect to bodies, and gorrespondingly there 
are absolute and relative motions; that absolute motion of a 
bdWy is its transference from one absolute place to another abs¥- 
lute place ; that we can never determine the absolute place of a 
body, but only its relative place ; that in cases df rotation we can 
distinguish absolute from relative motion by the effects of 
** centrifugal force.” He gives no indication how to distinguish 
absolute and relative motions of translation. From the impos- 
sibility of determining the absolute position of a body it seems 
to follow that absolute motion of translation cannot be deter- 
mined ; this view is adopted by Maxwell. 
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Assuming that it is the object of the Science of Mechanics to 
give as Simple a description as possible of the observed facts 
about the motions of bodies, the assumption at the ontset of 
absolute motions or positions about which we can know nothing 
appears an unecessary complication. 

From a iogical point of view the cardinal statement in the 
discussion is that all position is relative. It appears to be con- 
ceded by Newton, and has been insisted upon by Maxwell, that 
all knowable position is relative. To say that at any instant a. 
body has an absolute position in space, but that we can never 
know where it is except by reference to other bodies, that 
is to say that every body has an absolute position, although we 
can only know its relative position, is to introduce an unneces- 
@ary complication, if it is not to talk nonsense. 

What is done in practice is to determine the position of a 
point by reference to a Cartesian system of axes, or by an 
equivalent method. What is called “the velocity of a body” 
is its velocity relative to the axes ; what is called ‘‘ the acceler- 
ation of a body ” is its acceleration relative to the axes ; a body 
has a motion of rotation when the angles between lines of the 
body and any axis are changing with the time. It is part of the 
solution of a mechanical problem, as presented by any set of 
observed facts, to determine the system of axes with reference 
to which the description of the observed motion becomes as 
simple as possible, and there exists a calculus for transforming. 
the expression gf a motion from one system of axes to another 
when the relative motion of the two systems is known. 

The question how the axes are to be determined has been 
much discussed, but no general answer appears possible. Par- 
ticular answers apply in particular cases, In general any three 
points, not in a straight line, determine a set of coordinate 
axes. For one of the points may be chosen as origin, the line 
joining this point te another of the points may be chosen as one 
coordinate axis, and the plane of the three points may be chosen 
as one coordinate plane. For the three points any identifiable 
parts of bodies may be taken ; but, in general, axes so chosen 
will be inconvenient, or, what comes to the same thing, the 
description of a motion by reference to them will not be simple. 

The description of motion is generally made in terms of the 
concept force, that is to say, we state the acceleration relative 
to the axes which a free body placed in a given position relative 
to the axes, and moving with a given velocity relative to the 
axes would have, and the nature of the constraints which give 
rise to differences of acceleration in a constrained and a free 
body moving through the same position with the same velodty 
relative to the axes. In an actual problem the acceleration of æ., 
free body whose other circumstances (position and velocity rela- 
tive to the axes) are known, must be found by experiment. It 
does not concern the matter now under discussion that among 
these circumstances position is generally predominant over 
velocity in determining accelerations. What is of more import- 
ance is the fact that zhe force acting on a body depends on the 
system of axes chosen. For the force is a vector quantity whose 
line of action coincides with the line of the acceleration relative 
to the axes, and whose magnitude is proportional to this 
acceleration. This point has been noted by Maxwell. The 
result that the field of force depends partly. on the axes is 
frequently a guide to the choice of convenient axes of reference, 
namely, we choose axes with respect to which the expression of 
the field of force is simple, and it often happens that in this way 
all motional forces, other than frictional resistances, can be 
made to disappear. An easy and striking example of the dif- 
ferences introduced by changing the axes can be found by con- 
sidering the motion of two particles which move in one of the 
planes chosen as coordinate planes with uniform: velocities in 
different lines relative to the coordinate axes. If a new set of 


‘axes is constructed by taking one of the particles as origin, and 


the line joining the particles as one axis, the acceleration of the 
other particle relative to the new axes is directed towards the 
first particle, and varies inversely as the cube of the distance 
between ‘the two particles, Another very interesting example 
is furnished by Foucault’s pendulum, to be discussed presently. 

These remarks will serve as a preparation for the way in which 
we interpret, in accordance with the principle of the relativity 
of motion, those experiences which have been held to favour 
the view that motions of rotation admit of absolute determina- 
tion. The history of the discussion appears to show that little 
would have been heard of this doctrine apart from the desire to 
explain to a public unused to regard motion as relative the 
theory of the rotation of the earth. To one who has mastered 
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the relativity of motion it is manifestly the same thing to say ( 1) 
that referred to axes fixed in the earth all the starsedescribe 
circles every day about the polar axis, or (2) that referred to 
axes fixed among the stars the earth rotates about its polar axis 
once a day. If any ground can be alleged for holding that one 
of these statements is the simpler, that is a ground for a certain 
choice of axes, not for saying that one motion is ‘‘ real” or 
“absolute,” and the other ‘‘ relative” or “apparent.” 

All the so-called ‘proofs of the earth’s rotation” are de- 
ductions from particular experiences which show that other 
motions besides the diurnal relative motions of the earth and 
stars are more simply expressed by referring to axes fixed among 
the stars than by referring to axes fixed in the earth. They all 
depend on the specification of ‘‘ the acceleration due to gravity ¢ 
mear the earth’s surface. The neighbourhood of the earth is a 
field of force, and the magnitude and direction of the force at 
any point depend on the axes of reference. The specification 
of the field of force is simplest when referred to the centre of the 
earth as origin, and to axes fixed in direction with reference.o 
the stars. The field is then expressed by the law of gravitaflon. 

It is worth while to elucidate this matter in greater detail by 
an examination of the most famous of these ‘‘ proofs,” that by 
means of Foucault’s pendulum, What is observed is that if the 
pendulum is really free to swing about a point, and if the bob 
always passes above the same point of a horizontal table (fixed with 
reference to the earth) when at the lowest point of its swing, then 
the plane of vibration turns slowly round, so That the line of 
vibration is above now one, now another line drawn on the table, 
the oscillation in the line being practically simple harmonic. 
If this motion were referred to axes fixed with reference to the 
table, there would be a component acceleration from the bob of 
the pendulum towards the point ofsupport (to be accounted for 
by the constraint), a component acceleration in the plane of 
vibration at right angles to the former (which we should 
recognise as a component of gravity), and a component ac- 
celeration perpendicular to the plane of vibration, and pro- 
portional at any instant to the velocity in the simple harmonic 
motion. If we had nothing else to guide us, no observation of 
the stars, no theory of gravitation, but knew only from less 
refined observations that free bodies fall downwards with constant 
acceleration, we should have to do two things: we should have 
to try to simplify the specification of the acceleration of the bob 
of the pendulum by referring to a new set of axes, and we 
should have to conclude that our previous observations of falling 
badies had not disclosed all the facts about the field of force in 
the neighbourhood of the earth. We should simplify the 
specification of the observed accelerations by referring to axes 
which (relative to the earth) rotate with the plane of vibration 
of the pendulum, and we should conclude that such axes are re- 
quired in order that the laws governing the motion of falling 
bodies may be correctly formulated. What the experiment with 
Foucault’s pendulum really proves is not that the rotation of the 
earth relative to the stars 1s an ‘‘absolute motion,” but that the 
system of axes, with reference to which the acceleration of a free 
body near the earth’s surface is of constant amount and directed 
towards the earth’s centre, is not fixed in the earth, but (relative 
to axes fixed in the earth) these axes rotate with the stars. 

It will be found on examination that every other so-called 
“* proof of the earth’s rotation” is of the same character. By 
‘each it is shown that the earth rotates in the same time and in 
the same way relative to the axes required for the statement of 
the law of gravitation as relative to the stars, It is not 
legitimate to suppose that two relatives make one absolute. 

It is true that the conclusion at which we have arrived takes 
longer to state, and appears at first sight less simple than the 
statement by way of ‘‘ absolute motion,” but it contains no un- 
defined terms, and no reference to anything assumed to exist, 
but about which nothing can be known. 

- Objection has been taken to the attempt to express mechanical 
theory in terms of relative motion, on the ground that it will be 
perplexing to beginners, and difficult at any stage. In answer 
to this it may be urged that in teaching beginners there is no 
need to say anything about either relativity or absoluteness. 
The motions that interest them are motions relative to the earth ; 
the motions of boats, trains, cricket-balls, billiard-balls, antl 


> 


“machinery ; things that can be sufficiently described by reference 


to lines fixed in the earth. It is only at a later stage when 
general mechanical theories have to be studied, and a founda- 
tion laid for physical astronomy and mathematical physics, that 
it is proper to insist on the relativity of motion ; and at this 
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stage it appaars to me more important that our statements of 
principles should be free from metaphysical obscurity than that 
they should be verbally short. A. ELH, Love. 


‘The Antiquity of the “ Finger-Print” Method. 


Sir WILLIAM HERSCHEL, in his letter to NATURE (Nov. . 


22, p. 77), expresses hil unbelief in the statement in the Nine- 
teentiy Century (No. 211, p. 365), which ascribes to the Chinese 
the original invention of the “ finger-print ” method of personal 
igentification. While I do not know upon what Mr. Spearman 
has founded this statement, I have collected from a few sources 
some facts which seem to justify the claim made on behalf of 
the Chinese. ° 

Altlough at present I have no record to refer to, it is a fact 
that every Japanese, old enough to have outlived the ancien 
Pégime that passed away in 1869, well remembers the then cur~ 
rent usage of ‘‘stamping, with the gbumb” (Bo-in) on legal 
papers, pop@larly called ‘‘nail-stamp.’ (Zsztsme-in), on account 
of the common use of a thumb with the edge of its nail in ink ; 
whereas on papers of solemg contract, accorgpanied by written 
oath, the “ blood-stamp” (Xepfaz), or the stamp of the ring- 
finger in blood drawn thétefrom, was demandeg.+ 

ChiryS Katsurakawa, ethe Japanese antiquary (1754-1808), 
writes on the subject agfdllows æ% Accoyding to the ‘ Domestic 
Law ‘) (Korei), to divorce the wife the husband. must give her a 
document stating which of the Seven Reasons? was assigned 
for the action. . ,. All [letters] must be in the husband’s 
handwriting, but in case he does not understand how to write, 
he should sign with a fingér-print.. An ancient commentary on 
this passage is: ‘In case a husband cannot write, let him hire 
another man to write the document . . . and after the husband’s 
name sign with hie own indexefinger.’ Perhaps this is the first 
mention [in Japanese literature] of the ‘ finger-prgnt’ method ” 
(1) This ‘‘ Domestic Law ” forms jg part of the ‘‘ Laws of 
Taihd” enacted in 702 A.D. ; with some exceptions, the main 
points of these ‘‘ Laws” were b@rrowed and transplanted from 
the Chinese “ Laws of Yung-Hwui” (circa 650-55 A.D.) (2) 3 
so it appeags that ghe Chinese of the 7th century A.D. had 
already acquired the “‘ finger-print ’enethod. 

After the above-quoted passage, Katsuralfawa continues 
thus: ‘That the Chinese apply on  divorce-papers the 
stamps of the ends of the thumb and four fingers, which they 
call ‘Sbau-mt-ying ’ (że. hamd-pattern stamp) is mentioned 
in ‘ Shwui-hii-chuén,’ &c.” (3). This ‘‘Shwui-hii-chuén”’ is 
one of the most popular novels enjoyed by the modern 
Chinese—so popular that I have met with many Chinese 
labourers possessing it in the® West Indies; its heroes 
flourished about 1160, and its aw@or lived in the twelfth 
or thirteenth qentury A.D. (4). AS is usual with many 
other examples, this novel gives us more accurate descriptions 
of minor institutional fealyres that co-existed with either the 
heroes or the author, or both (5). After making careful search 
in this nove), I can now affirm that the Cdsmmese in the twelfth or 
thirteenth century used the finger-prints, not only in divorce, but 
also in criinal cases.° Thus the chapter nayrating Lin Chung’s 
divorce of his wife, has this passage: ‘‘ Then Lin Chung, after 
his amanuensis h¥d copied what he dictated, marked his sign- 
character, and stamped his ‘hand-pattern’4 (6). And in an- 
other place, giving details of Wu Sung’s capture of the two 
women, the murderers of his brother, we read: “ He called 
forth the two womeng compefled them both to ink and stamp 


gheir fingers ; then called forth the neighbours ; made them - 


write down the names and stamp [with fingers]" (7), 

It has been låtely suggested by my friend, Mr. Teitard 
Nakamura, that possibly the ‘‘finger-stamp” was merely a 
simplified form of the ‘‘hand-stamp,” which latter method had 
once been so current in Japan ghat it gave to the documentsthe 
common names ‘ Tegata”’ (¢.¢, heand-pattern) and ‘* Oshite ” 
(z.e. impressed Mand)? (8). This view applies equally well to 


1 The “ thumb-stamp™” was equally regarded with the formal engraved 
al (/74s2-22), but the ‘* blood-stamp ” had nothing to do for identificagion. 
For the formula of the latter mode of stamp, vide Ota, “‘Ichiwa Ich@{en, 
new edition, ‘fokyg, 1882, vol. xiii. ps 39." : 

2 The Seven Reasons for divorcing the wife are; (1) filial disobedience ; 
(2) barrenness; (3) licentiousness; (4) jealousy; (5) leprosy ; (6) loquacity ; 
(7) larceny. i 

3 It must not be presumed as a fact that after the “ finger-stamp " was 
introduced, it soon supplanted the *‘ hand-stamp”; for even inthe seven- 
teenth century the latter was sometimes used, as is instanced in the writ- 
ing of Katé-Kiyomasa (1562-1611) preserved in a monastery near Tokyo. 
Ch Kitamura, ** Kiya Shoéran,” new edition, 1882, vol. iv. p. 16. 
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the case of the Chinese, for they still use the fame ‘‘hand- 
pattern” for the finger-print (see above). That this “ hand- 


- stamp ” was in use in an ancient kingdom of Southern India, 


there is a proof inthe Chinese.records (9). >i 

When’ we recognize that the hand-marke were early in use 
for identification by the three distinct nations, the Japanese, 
Chinese, and Indians, and when we gonsider that even the 
teeth-marks were so commonly used for authentication in India 
that the heir-apparent to As’dka Radja did not hesitd&e in 
plucking out his own eyes oh recognizing the king’s teeth- 
mark that accompanied the false epistle (10), it would seam 
quite true that among those ancient nations who were, with few 
exceptions, ignorant of the use of ‘' written signature” method, 
it was but a natural process that the meth8ds were invented to 
apply to identification some more or less unchanging nfmbers 
of human body, i 

Further, that the Chinese have paid minute attention to 
the finger furrows, is w@lleattested by the classified illustra- 
tions given of them in the household ‘* T4-tsdh-tsti””’—the 
‘* Great Miscellany ” of magic and divination—with the end of 
foretelling the p®edestined and Bence zzchanging fortunes 
(11); and as the art of chiromancy isgalluded to in a golitical 
essay written irf the third century B.C. (12), we have reason to 
suppose that the Chinese in such earfy times had already con- 
cetwed—if not perceivéd—the us for eve? unchanging ” furrows 
on the finger-tips. 

Bibliography.—(t) “Keirin Manroku,” 1800, new edition, 
1891, p. 17. (2) Y. Hagino, ‘‘ Nihon Reksshi Hydrin,” 1893, 
vol. vi, pp. 2, 24. (3) Same as (tj. (4) Takizawa, ‘ Gendé 
Hogen,” 1818, vol. ii. chap.exli. (5) Cf Davis, ‘‘ China,” vol. 
ii. p. 162; Bazin, ‘* Théâtre Chin€is,” Introduction, p. li. (6) 
Shi-nai-ngan (?), ‘‘ Shwui-hii-chuén,” Kin’s edition, Canton, 
1883, tom. xii. p. 4. (7) Jbid, tom. xxX. p. 18. (8) C 
Terashima, % Wakan Sansai-dzue,” 1713, tom. xv, art. 
**Tegata.” (9) Twan Ching Shih, © Yu-yang Tsah-tsu,” ninth 
century A.D. tom, xiv, (10) Hiuen-tsang, ‘* Si-yti-kg,” sub. 
“¢Takchas’ila”; Hirata, “ Indo-zôshi, MSS. vol. xxi. pp. 10-11, 
26. (11) Terashima, of. cit, tom. vii, art. “ Nins6mi.” (12) 
‘‘ Kan-fei-tze,” tom. xvii. sub. ‘‘ Kwei-shi#” 

. Kumacwsu MINAKATA, 
15 Blithfield Street, Kensington, W., December 18. 





e 
Peculiarities of Psychical Research, 


May I enter an emphatic protest against the notion insinu- 
ated both by Mr. Wells @gd Prof. Karl Pearson, that ‘‘ Psychi- 
cal Researchers” are a Sort of sect engaged in spiritualistic or 
other propaganda? Most people, I am afrfid, fight shy of 
psychical research, either because they are afraid that ¢ there 
is anything in it it is the devil, or Because they have a scien- 
tific reputation whigh ghey are afraid of losing. I do not know 
to which category Mr. Wells belongs, but apparently he fails to 
understand that in order to make out a case against psychical 
research he has gôt to show, not that the existence $f telepathy 
and clairvoyance has not been proved, but that there is not even 
a prima facie case worth investigating. When we remember that 


‘ten years ago ‘‘ mesmerism ’was@included along with telepathy 


and clairvoyance, we shall not attach much importanee to such 
efforts to stifle inquiry. Even ifthe result should be to confirm 
Mr, Wells’ anticipation, and show that aff the coincidences that 
have been reported can be explained away as mistakes or mi# 
Statements, the inquiry will yet have bee worth the labour 
bestowed on it, if only as affording a measure of the value of 
testimony to the miraculous. And if this comes to pass, the 
bigots of science will be ready enough to claim aeshare in the 
work, if only b¥ saying, *‘ [tof you so!” : 

I do not know what Prof. Karl Pearson ngeans by his quite 
gratuitous attack on ‘‘the scientific acumen of the psychical 
researchers.” Surely he cannot imagine that they overlooked 


‘th&point which he has unearthed? The instructions to tfe 


experimenters were, that “thẹ agent should draw a card at 

random, and cut the pack between each draw *(‘‘ Phantasms of 

the Living,” vol. i. p. 33, foot-note), Could an abnormal dis- 

tribution of the cards affect the result if those precautions 

were taken, or has’ the Professor any reason to‘suppose the 

instructions were not carried out ? Epwarp T. Dixon. 
Cambridge, December 14. 


NO. 1313, VOL. 51] 


THE folloying are a few of my grounds’ for questioning 
the sciefitific acumen of the psychical researchers :—(1) M, 
Richet’s experiments are cited as if they were significant of 
telepathic action. On the contrary, they give odds of so little 
weight that tey are significant of nothing but want of acumen. 
I have in card drawing, tossing and lottery experiments, all. 
conducted with every precaution to secure a random distribu- 
tion, obtained results against which the odds’ were more con- 
siderable. (2) Mr. Dixon is unable to see the importance of 
ascertaining whether there was an abnormal distribution in the 
cards cut or the cards guessed. His inability is a strong con- 
firmation of my standpoint. (3) Ihave heard lectures, and read 
papers written by psychical researchers; Both alike seem tome 
&kin to those products of circle ‘squarers and paradoxers, with 
which, as a reviewer, I am painfully familiar. As a concrete 
example, I take my friend Dr. Oliver Lodge’s psychical 
papers. They are typical, to my mind, of the manner in which. 
the scientific acumen of even a professed and most highly 
competent man of science vanishes when he enters this field of 
‘* research.” 

I do not intend to take part in a controversy on the subject at 
the present time, but I do suggest that no better exercise could 
be found for a strictly logical mind with plenty of leisure than 
a criticism of the products of the chief psychical researchers. 
Such a criticism would be of much social value, in the light of 
recent attemptsgto popularise the f‘results” reached by these 
investigators. KARL PEARSON, 

University College, London, W.C. December 19, 





The Artificial Spectrum Top, 

I HAVE read with interest Prof. Liveing’s theory of my arti-- 
ficial spectrum top as summarised in NATURE of Dec. 13, p. 167, 
and am sorry I did not know of his conclusions before he made 
them public, because a very simple experiment would, I think,. 
have convinced him of their inaccuracy. If Prof. Liveing, or 
any of your readers, will examine my top rotated in the light of 
a bright sodium flame, they will find that the colours are quite- 
distinct. I know of no other way of seeing blue and red by 
the light of sodium, and the phenomenon, I think, shows- 
decisively that the colours of the top are ‘‘ artificial ” sensations 
in the sense explained in my theory of the instrument. 

December 16. CHARLES E. BENHAM.. 





I HAVE examined Mr. Benham’s top by the light of a bright 
sodium flame, but have failed to see anything like the colours. 
which I see by daylight or by the light of an incandescent. 
electric lamp. By the sodium light the outmost three circles. 
appear, when the rotation is one way, to be dark brown, the 
inmost three dark leaden grey, while the intermediate circles 
are paler brown, Reversing the direction of rotation inter-- 
changes the appearances of the outmost and inmost three circles. 
I cannot see any red or blue, or green, in any case. Other 
people here seem to see much the same as I do when the top is. 
illuminated by the sodium flame only. With certain black and 
white figures of my own, I can get a pink appearance in the 
sodium light, but no green or blue. (With spiral figures, which 
are worrying to look at, I find that some people can see a play 
of colour even with the sodium light, but I do not see it myself.. 
Using a turn-table, by which the rate of rotation can be regu-- 
lated at will, I have found that the speed, in white light, 
required to. bring out the colours is decidedly different for- 
different people. This fact convinced me that the explanation 
of these very curious appearances must be looked for in some 
physiological cause. It is perhaps worth remark that a sodium 
flame, when there is much sodium in it to make it bright, is by 
no means monochromatic, though sufficiently so to make the- 
experiment with the top a very interesting one ; and as Mr. 
Benham sees colours by this light which some others fail to see, it: 
goes far to prove the phenomenon to be subjective. 

Cambridge, December 19, G. D. LIVEING. 





‘* Solute.” 
e CORRESPONDING to the words ‘‘solvent” and “solution,” 
some word is very badly wanted to express ‘the dissolved sub-- 
stance.” The analogous word is evidently ‘‘ solute,” and it is. 
as short and euphonious as the others. May I inquire why itis. 
not in general use? Surely some one must have proposed it? 
Leipzig. F. G. DONNAN, 
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“The Elements of Quaterniong.” 
IN answer to my reviewer's question (vide p, I 54, I must 
frankly admit that 
(a) Eq. 8, p. 40, should have been a group of ix equations, 
aan j= ~1, &e. ; and that 
(6) The inference should have been that z, 7, &c., are (unequal) 
square roots of negative unity. H. W. L. Hime. 


THE LICK OBSERVATORY. 


HE recent issue of volumes ii. and iii. of the 

“ Publications ” of the Lick Observatory serves to 

give some indication of the growing activity of this world- 

famed institution, and to foreshadow the great part 

which it is destined to play in the astronomy of the future. 

As in the case of so many other observatory publications, 

these volumes contain much with which the various 

astronomical journals have already made us famiélfar, 

and one of their chief objects appears to be to collect 
the observations into a convenient form for reference. 

Volume ii. is entirely devoted. to the magnificent 
micrometric work on stars and nebula performed by Mr. 
Burnham during his four years’ connection with the 
Observatory, which, to the general regret, terminated in 
June 1892. It will be a matter of satisfaction to all 
interested in the progress of astronomy to learn that this 
keen-sighted astronomer has nothing but praise for the 
great telescope. He says: “It has more than satisfied 
the severest tests which could be applied, and the highest 
-expectations concerning its performance have been 
realised. It is a monument of the genius and skill of 
the unrivalled opticians, Alvan Clark and Sons,to whom 
the progress of astronomical work all over the world is 
so largely indebted.” The fact that powers up to 2600 
have been successfully employed, further emphasises the 
-excellence of the objective. 

Mr. Burnham strongly insists upon the advantages to 
be gained by the use of a micrometer in which the 
wires are bright on a dark field. With this method of 
illumination, he tells us, “any object that can be seen 





under any circumstances, however faint, can be well and | 


atcurately measured. There is no such thing as a star 
too faint for measurement, if it can be seen at all.” 

Besides the immense number of numerical results, the 
volume gives a mass of most interesting information 
relating to the various objects observed. Some of this 
has already been published, but many new points have 
been added. Thus, it appears that the observations of 
.4 Orionis show that “ the six principal stars are absolutely 
fixed with reference to each other, so far as any change 
is concerned which could be detected by observations 
covering more than half a century.” The fulness of the 
account of this remarkable group, and of the numerous 
supposed discoveries of stars within the trapezium, furnish 
an excellent example of the thoroughness which is so 
characteristic of Mr. Burnham’s work. With reference 
to the very faint star discovered within the trapezium by 
Mr. Alvan E. Clark soon after the telescope was erected, 
he writes: “ It is a difficult object with the 36-inch, and 
-certainly has never been seen before, notwithstanding 
the numerous alleged discoveries with telescopes down 
to three or four inches aperture. Not less than a dozen 
of these imaginary stars have been distributed about the 
interior of the trapezium.” 

To the average astronomer, the star 95 Ceti would pro- 
bably not be of absorbing interest, but to Mr. Burnham 
it is * the most mysterious and strange double star in the 
cheavens.” The companion was discovered by Clark 
with a 74-inch, was subsequently measured by Dawes 
in 1854, and by Burnham with some difficulty in 1888, 
since when he has not been able to see it even with the 
36-inch. 

Mr. Burnham finds that “none of the stars which 
chave been supposed from spectroscopic observations to be 
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close doubles, have shown any evidence of the fact when 
examined with the large telescope under the most favour- 
able conditions.” He then goes on fo say that “it is 
possible some other explanation will be found for the 
recurrent phenomenon first discovered by Miss Maury in 
the Harvard spectrum photographs. At all events, it is 
hardly worth while,gintil the method has been verified 
upo some of the numerous known pairs suitable 
for his purpose, to consume the valuable time of the 

eat telescope in a further examination of objects of this 
Sass.” One would almost imagine that Mr. Burnham 
had failed to grasp the fact that the separation of the 
component stars in such cases, by the spectroscopic 
meth@d, is solely due to their relative velocity, which in 
ordinary pairs is relatively small. At any rate, it has 


‘een estimated that a telescope of sufficient dividing. 


power to separate the components of 8 Auriga: must” 
have an aferture, not of three, but of eighty feet ! 

Limitations of space forbid further reference to the 
rich feast which Mr. Bufnham has prdVided ; the value 
of mith of his work eill probably be only, fully realised 
by astronomers of angther age, but at the same time a 
large proportion ofthis rests are of the greatest im- 
mediate interest and valuee 

Vol. iii. of the “Publications” consists of Prof. 
Weinek’s now well-known selenographical studies; a 
report on specimens of glass similar to those used in the 
construction of the great objact-glass ; an investigation 
of the glass scale of the measuring engine ; and Prof. 
Keeler’s observations of the spectra of nebulae. 

It comes as a surprise to us to learn from Prof. 
Holden’s introduction to this volume, that the work of 
the Lick Observatory is not Without danger of suffering 
for w&it of funds. Even so@mall a matter as a suitable 
instantaneous shutter “could not be constructed until 
the summer of 1893, for lack of funds and of skilled 
workmen.” In fhe early stages Of the lunay photographic 
studies, we are also informed that the work would have 
been seriously interrupted had not the Smithsonian Insti- 
tution come to the rescue with * several small appropria- 
tions of money.” The appé@arance of the present volume 
has been made possible by the generosity of Mr. Walter 
W. Law, of New York City, in providing funds to cover 
the whole cost of producing the fifteen magnificent plates 
of the moon which embellisapits pages. They are 
modestly desgribed as “a gift to science,” and they 
afford another example of the practical sympathy with 
astronomical inquirieg, displayed by so many of our 
American cousins. 

Few will be inclined to deny the™reat value of the 
lunar photographs which have been taken at the Lick 
Observatwry, and it is a matter for congratulation that 
the astronomical world has so soon been made acquainted 
with the first-fruits of their investigation, ~ 

Prof. Holden tells us that it was qufte impossible to — 
undert@e the investigation of the negatives at the Lick 
Observatory, owing to thé limited staff, and they were 
therefore placed ffeely at the disposal of Prof. Weinek, 


*: whose previous experience in lunar obsérvations and in 


photography, a$ well as his very unusual artistic skill, 
made his advice and assistance of extreme value.” 

No paing have been spared to make the study of the 
objects selected as complete as possible. @As an instance 
we may mentign that Prof. Weinek’s drawing of Coper- 
nicus, enlarged twenty times from the negative, represents 
the great labour of 2243 hours, and is described by Prof. 
Holden as “a monument of skill and patience.” S 

It is proposed that a complete map of the moon, on a zy 
scale of 3 feet to the diameter, shall eventually be made, © 
though the practicability of making a map on four times 
the scale is demonstrated by an enlargement of Tycho, 
The photograph of the Lunar Apennines, on the 3-foot 
scale, reproduced in Fig, 1, is a magnificent example of: 
a camera enlargement from one of the negatives. 
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Fis. 1.—The Lunar Apennines, photographed at the Lick Observatory. 
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Several points of great interest are touched wpon by 
Prof. Holden, among which is a brief discussion of the 
dimensions of the smallest-object on the moon which can 
be registered on the photographic plate b the 3-foot 
refractor. From this we learn that a crater on the 
moon which is less than one-tenth of a mile in diameter 
will form an image which is about the same size as the 
grains of silver in the photographic film, and cannot in 
general be distinguished. Craters not more than 0'3 and 
ors English miles in.diameter, however, have been de- 
tected already. Prof.-Holden concludes that for further 


. 
motion of approach, 402 miles per second, is G,C. 
4373; that having the greatest motion éf recession, 30°! 
miles per second, is N.G.C. 6790. Most-of the nebula 
have considerably smaller velocities than these.” 

It might well be imagined by anyone who has 
seen a photograph gf the Orion nebula that the dif- 
fereny parts would have a relative movement with regard 
to eath other. Such, however, does not appear to be the 
case, according to Mr. Keeler; or, at least, there is no 





| r€lative. movement greater than four or five miles per 


l second, Attempts to measure the velocity of rotation of 


advances in lunar photography it will be necessary | 


to employ plates of greater sensitiveness so as to shorten 
exposure, and also plates in which the grain is finer. 
Workers in all departments of celestial photography have 
felt the need of such improvements, and, as Prof. 
Holden remarks, “future improvements depend møre 
upon the manufacturer of plates than upon the as- 
tronomer who uses them.” 

Prof. Weinek’s concise descriptions of the lunar 


formations figured inthe volume, and his account of | 
the new features so far discovered, leave nothing to be | 
desired. Observers of the.lunar surface may take con- | 
solation in the fact that even yet they are®not in danger | 
of being entirely superseded by photographic methods, | 
for, as Prof. Weinek points out, “ both methods must be | 
perfected, and each must support the other.” Itis worth | 


remark here, however, that enlargements recently made 
of lunar photographs taken at the Paris Observatory seem 


to mark a clear step towards perfection. (See page 207.) | 


Prof. Keeler’s work on the spectra of nebulae during 
his connection with thé Lick Observatory, may fairly be 


said to mark the commencement of a new era in the | 


history of the spectroscope as an instrument of precision. 
The observations were undertaken in the first instance 
at the suggestion of Dr. Huggins, who appealed to the 
Lick astronomers in 1890 in connection with the discus- 
sion as to the origin of the chief nebular line. It 
was found possible to use the third and fourth order 
spectra of a grating spectroscope with advantage, and 
even then the spectra were “by no means extremely 
feeble.” Former work left the wave-lengths of the 
nebular lines uncertain to at least two tenth-metres, but 
the uncertainties now amount to only a small fraction of 
atenth-metre. Further, it is claimed that the observa- 
tions of the nebulae have shown the existence of errors in 
Angstrém’s scale and in the wave-lengths of the reference 


i 


i 
i 





lines, so that the observations did not become consistent | 


until more reliable reference wave-lengths were deter- 
mined by Prof. Rowland. Asan example of the accuracy 
attainable, the velocity of Venus in the line of sight was 


found to be 6'4. miles per second ata time when the com- | 


puted velocity was 7°69 miles. 
It is nota part of our present purpose to discuss the 
origin of the chief line in the spectrum of the nebula, 


hand, his measures definitely decide against the nitrogen 
origin of the line. 

After all corrections have been applied, the normal 
positions of the first and second lines in the nebular spec- 
trum are stated to be 500705 + 0'03 and 4959 02 + oro4 
respectively, and neither of the lines is represented 


photographic map. Indeed, we are not aware that 
either of these lines has ever been recorded as an 


function to perform for navigation. 


the large planetaryenebula G,C. 2102 showed that there 
was m® radial motion greater than eight miles per 
second, 
* A study of the spectra ‘of the nuclei of*the planetary . 
nebula has led Prof. Keeler, asdteas independently led. 
Prof. Pick&ring, to the conclusion that they are very 
closely connected with the bright-line stars, and thus the 
latest and most precise “work goes to*confirm one of 
the fuftdamental poines of Mr. Lockyeg’s meteoritic 
hypothesis. ne a 

With reference tothe dégcordagt accounts of the 
spectrum of G.C. 826, to which attention was drawn by 
myself in 1889 (NATURE, vol. xli, p. 163), itis stated that 
Dr. Huggins’s ogservation of a continuous spectrum in. 
1864 “was evidently a pistake,” the spectrum being of 
the usual bright-line type. 6 

Apparently in order to teconcile the presence of a con- 
tinuous spectrum in such a nebula as that of Orion with 
the idea that masses of rarefied gas were along in question, 
it has been suggested that this continuous spectrum may 
really be a large number of adjacent bright lines. The 
enorm@us dispersion employe@ by Prof. Keeler, however, 
fails to resolve it into lines, and thus Prof. Tait’s sug- 


| gestion as # the meteoritic constitution of nebulæ still 


stands as the begt explanation ofthe spectyum. 

Many other points of interest are raised by Prof. 
Keeler’s admirable work, but sufficient has been said to 
indicate the progress which has been made in this branch 
of celestial physics and @hemistry. Although Prof. 
Keeler has now removed to the Allegheny Observatory, 
his successor at the Lick Observatory—Prof. Campbell 
—has already shown himself te be fully capable of main- 
taining the spectroscopic departaent of the Observatory 
at the same high standard of effitiency. 

oA, FOWLER, 


STUDIES OF A GROW tte ATOLL. 


TPE researches pf the surveying ships of the British 

Navy havesfrom time to time renflered services to 
science no lesseimportant than those which it is their 
Itjhas become an 





| established practice to en@ourage the surgeons of these 
_ vessels to undertake scigntific investigations in the 
but we may say that Prof. Keeler does not favour the | 
suggestion that it is due to magnesium ; but, on the other | 


i 


leisure which thgir professional duties frequently 
fford, and facilities are sometimes given for a com- 


| petent man to coptinue such work by allowing his trans- 


ference to another vessel when his own has to leave the 


_ place where he has been working. For this the Admiralty 
deserves credit and the thanks of those who desirę to 


see her Majesty’s ships m@ingaining the@position they 


2 “took up in thegdays of Cook, and continued through 
among the Fraunhofer lines which appear in Rowland’s | 


_ peditions which 


i 


the voyage of the Beagle, and the long line of ex- 
ollowed it, to the voyage of the 


allenger. While it may not be too much to hope@for 


absorption line in the spectrum of any celestial body | a renewal of special marine sesearch by the Royal Navy 


whatever. 


+ before private enterprise reaps the waiting scientific 


The observations have not been entirely limited tothe | harvest of the unknown Antarctic, we feel that too mach 
determination of the position of the chief line. It has | prominence cannot be given to the good work done inci- 


been found, for instance, that “the nebula are moving 
in space with velocities of the same order as those of the 
stars. Of the nebula observed, that having the greatest 
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The hydrographer, Captain Wharton, in his preface to 
the reports of Mr. Bassett-Smith on the Macclesfield 
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Bank,! expresses the general result of thfs piece of 


research very clearly and concisely, showing that its 
value is fully recognised by the authorities at the 
Admiralty. 

The Macclesfield Bank is a shall6w patch, rising 
abruptly from deep water in the middle of the China 
Sea, crossed by the parallel of 1@ N. and frequently 
passed by vessels. Itis of an oval shape, about 80 rgiles 
long and 30 wide, with a general depth of about 40 
fathoms. Reports having been made of very shallow 
water on the edge of this bank, forming a possible danger 
to shipping, a complete survey was resolved upon, and as 
preliminary soundings had shown indi€ations of a gaised 
rim, instructions were given to pay special attention to 
the animal lifeeupon what might turn out to be an atolle 
entirely beneath the surface of the sea. Half of the reef 
was surveyed by Captain Moore in the Penguag in 1892, 
and collections made by means of dredges and divers, 
under the superigtendence of Mr. Bassett-Smith, several 
tons of specimens being subsequeptly despatchedgo the 
Natural Histo#y. Museum for full study: The remainder 
of the bank was examined,in 184, by Captain Field in 
the Ægeria, to which ship Nr. Bagsett-Smith had ex- 
changed in order to continue his work, and the result 
is such an investigation into the biological conditions of 
a submerged coral reef in mid-ocean af has never been 
made before. R e 

The whole circumference gf the bank rises as a 
ring of coral to within from 9 to 15 fathoms of the 
surface, being broken here and there by wide gaps of 


greater deptly, but never so deep as the central depres- 


sion, which varied genesaléy from 4o to 48 fathoms. The 
‘minimum depth on the ring was 6} fathoms, and an iso- 
lated shoal rising from the centre of the inner depression 
reached to within 5 fathoms of the surface. 

The uniformity of ghe depth ajfpears to Captain 
Wharton to be a strong argument agdinst any move- 
ment of the bottom since the period when the atoll form 
was assumed; and he slows that the simple growth of 


coral on the rim will in timee suffice to produce a perfect 


ring-shaped coral island without the aid of subsidence or 
upheaval, It appears, in fact, that here is an atoll in 
course of formation on a fgundation sufficiently near the 
surface to allow alte to grow. Such a foundation 
Darwin admitted might allow a coral island to form 
without. subsidence, and the recently digtovered abun- 
dance of similar elevations in the tropical oceans is one 
ofthe main arguments for Muftay’s general theory of 
coral growth. P DNE 


ES 
‘Mr. Bassett-Smith’s first day’s dredging convinced 
him that the Macclesfield Bank was DY NOgmeans a 
“drowned atoll,” but on the contrary “that. it was very 
The basis of the bank aphecred certainly 
to’ be dead coral-rock, or in many, places a calcareous 


rock composed of the consolidated vegetable organisms 


‘which seemed most commor between the depths of 20 


and 50 fattoms. Upon this grousd corals grew in 
great patches, and other forms of life were very abundant¢ 


-specially echinoderms, molluscs, crustateans, and anne- 


d 
Ma 
“Warm, 


lids; many very striking cases of mimetic resemblances 


were observed amongst them. Altogether forty-one 
gemwera of cols were dregged, excluding Slcyonarian 
and hydroid corals ; twenty-nine genera occurred between 
25 and 35 fathoms, and twenty-seven g€nera in deeper 
water. It appears that reef-building @orals can thrive at 
hs as great as 50 fathoms in the conditions of the 
clesfield Bank, where the water is very clear and 
Concerning the genéra representefl, Mr. Bassett- 
Smith says :— 
* “China Sea. Report on the Results of Dredgings obtained on the 
Macclesfield Bank, in H.M.S. Rambler, Commander W. UM 


1 oore, R.N., 
April 1888, and H.M.S, Pexguin, Commander W, U 


. Moore, R.N., April 
1892, and H.M.S. /geria, Commander A. M. Field, R.N., April 1893.” By 
P. W. Bassett-Smith, Esq., Surgeon R.N. (London: Printed tor Her 
Majesty’s Stationery Office, 1894.) 
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“ The,mosè universally distributed were Seréatopora, 
Pavonia (especially a variety of forms very nearly allied 
to Mycedium elegans of Milne Edwards), Leptoseris 
Montipora, and Stylophora Güntheri, at all depths, but 
the sections ‘Madreporaria Fungida’ and ‘ Perforata’ 
are undoubtedly most frequently met with in depths over 
20 fathoms, and continued down to between 40 and 50 
fathoms ; the corallum being almost always light and 
delicate. Agavitia, Phyllastraa, Pachyseris, Turbinaria, 
and Leptoseris, in cups of varying size, from two inches to 
twenty inches across; Oxyfora, Pavonia, Hydrophora, 
Scaphophyllia, and Montipora, in leaf-like expansions ; 
Cyphastreaa, Galaxea, Turbinaria and Montipora, in 
encrusting growths; or in branching forms, as Seria- 
topora, Mussa, Madrepora, Psammocora, Napopora, 
Anacropora, Alveopora, and Rhodarza; the most 
magsive forms found in deep water being Pocillopora, 
Styfphora and Mussa. On the sandy bottom. of the 
lagoon, and near the rim, the corals that seemed to 
thrive best were small branching forms of Psammocora, 
and Anacropora; delicate frond-bearing clumps of 
Pavonia; Leptoseris cups, thick but light spreading 
branches of A/veopora, Montipora; and many simple 
corals as Cycleseris, Fungia, &c. Small fragments of 
more massive Astrea were brought up three times from 
deep water, twice from 30 to 40 fathoms, and. once from 
40 to 50 fathoms.” 

There was a strong current over the rim, even in calm 
weather, and the surface water, the temperature of 
which was sometimes as high as 88° F., swarmed with 
Plankton, 

In addition to the chart of the bank showing its un- 
mistakable atoll form, the blue-book contains two 
sections of the outer slope on a natural scale. The 
angles varied somewhat on different sides. On the 
north the slope was gradual, the 1oo-fathom line being 
one mile distant from the 20-fathom line, while 200 
fathoms was only found ten miles farther out, beyond 
which the slope became more rapid to 1100 fathoms six 
miles beyond. On the east there was a much steeper 
slope, the 100-fathom soundings being found half'a mije 
from the 20-fathom and 300 at the distance of a mile, 
while fifteen miles away the depth was 2100 fathoms. 
The wall-like spring of the bank from the ocean floor is 
still more striking on the south, where depths of 150 
fathoms occur half a mile from the.edge of the bank, 300 
fathoms at the distance of one mile, and the oceanic 
depth of 1100 fathoms, only 3} miles away, giving the 
remarkably high average slope of 1 in 3. The shoal at 
the north end of the future island is attributed to the 
strong current from the south-west sweeping the débris 
over the edge of the oceanic hill into the deep beyond. 

The observations fully confirm Dr. Murray’s preference 
for the term “organic” rather than “coral” as applied 
to the origin of atolls, for a very large part of the grow- 
ing rock was shown to be due to calcareous alge, to 
corals other than reef builders, and to the accumulation 
of the calcareous remains of crustacea, mollusca and 
annelids. Mr. Bassett-Smith suggests that the crust of 
algze prevents the dissolved carbonic acid of the sea-water 
from touching the dead coral rock below, while the 
action of the growing alge might decompose the 
carbonic anhydride. This we are inclined to doubt, as 
the decaying organisms would seem likely to produce 
far more carbonic acid than could be disposed of by 
the very feeble daylight which reaches depths approaching 
40 fathoms ; and from the continual dredging of “rotten 

ock” in the central depression, we feel inclined to think 
at active life and rock-growth are taking place there 
only in restricted patches. The observations seem to 
leave no doubt that the atoll is growing towards maturity 
and the air, not declining from a past existence as an 
island. 
HUGH ROBERT MILL. 
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NOTES. mE 

PROF. GEORGE Forpes, F.R.S., who has for the last 
three years been engaged on the utilisation of Niagara Falls, 
has, we understand, just returned to this country from the 
United States, the construction stage of the work being 
now completed. The close of the three years of Prof. Forbes’s 
connection with the great work at Niagara Falls, which marks 
the change from the period of design and construction to the 
period of commercial activity in the existence of the Niagara 
Falls Power Company, forms a fitting opportunity for expregs- 
ing the sense of gratification that all Englishmen, and the 
scientific world in particular, must feel in having had one of their 








countrymen chosen to undertake the important and difficult 
duties of electrical consulting engineer to an undertaking of 
such magnitude. The manner in which those duties have been 
discharged, and the pioneer services which Prof. Forbes has 
rendered them in respect of the work, have, we are in 
a position to say, received most gratifying testimony and 
cordial acknowledgment from his Company, who recognise 
in Prof. Forbes the scientific attainment, combined wit® 
independence of thought and action, which been 
invaluable throughout the stage of operations now com- 
pleted. Few realise the many novel conditions that have 
had to be met at Niagara Falls. But by dint of years 
of study of the many problems presented, Prof. Forbes has 
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evolved a “system which for completeness, adaptability, and 
security against breakdowns, had not been dreamt of before. 
The adoption of the alternating current before its value was 
fully realised by others, the initiation of the world in the use of a 
lower frequency than any that has hitherto been employed, 
and the remarkable eonfirmation of the foresight as to the 
ecogomy of large transformers at high electric pressure, even 
at the low frequency employed, that has been established, are 
enatters for congratulation, Although for fuller particulars of 
the system and apparatus employed, we must refer our readers 
| to a previous accqint (NATURE, vol. xlix. p. 482), we may 
| draveattention to the method by which Prof. Forbes met one of 
k the most troublesome questions in connection with the design of 


the 5000-horse power generators (Fig. 1), arising in consequence 
of some requirements of the tyrbine designersg-viz. the seouring 
of a certain necessary momentumef the revolving part of the 
dynamo, withort increasing the weight to be supported by the 
hydraulic piston in“he turbine above a certain limit. The diffi- 
tulty was met by fixing the armature, and revolving thegfeld- 
magnet, formed pf a nickel-steebring withthe pole-pieces pointing 
radially inwards, outside, the ring, or yoke, and the pole-pieces 
being supported by a bell-shaped cover fixed rigidly to the top 
of the vertical shaft from the turbine, the shaft being supported 
by bearings in the interior of the fixed armature. The fore- 
seen ability to convert the alternating current into continuous 
current, and the low frequency into high frequency, which is 
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now realised in the inyention of Messrs. Hutin and Leblanc, 
gives greater elasticity to the system; while the precautions 
taken to avoid sudden opening or closing of the circuits, gives a 
security against troubles experienced in the past by others such 
as has not obtained before. The success that has attended Prof. 
Forbes's efforts during the period of design and construction is 
of good augury for a successful issue to the commercial st&ge 
which the Niagara Falls Power Company now enters upon. 


REUTER reports that a-violent earthquake shock, lasting one 
minute, was felt at Oravicza, South Hungary, at 10.35 p.m. on 
December 19. Many houses fell in, while the walls of offers 
were seriously cracked. 


RA BACTERIOLOGICAL Institute is about to be established in’ 
the University of Kieff (say the British Medical Fogrnal), at 
an estimated cost of £10,000. A ‘well-known druggist of 
Moscow has also gi@en a house, valued at £3000, with 4500 
towards the fitting up of it as a bacteriological laboratorye 


» WE regret to record the deagh, on fhe rgth inst., of Prof. 
Allen Harker, of the Rofal Agriegltural tollege, Cirencester, 
"at the age of forty-six. Mr. Harker was a popular and success- 
ful teacher, and did good work, not only at thg College, but in 
connection with County Council technical education schemes, 


both in Gloucestershire and Baal fordshire. 
5 . 


Tas Italian Botanical Society has decided to hold its annual 
meeting for 1895 in Palermo, in the latter part‘of April. 


THE influence of the Ré@ya® Gardens at Kew upon other 
Botanic Gardens is strikingly own in a list of the st@ffs of 
botanical departments and establishments at home, and in 
India and the Colonies, given in the: Kew @ulletin€ Appendix 
IIL). Disciples shave gone*from Kew to the gnds of the world 
to become directors or curators of Botanic Gardens; indeed, 
almost every Garden seems t@have on its staff someone trained 
at Kew, or recommended by the Director there. A clearer 
testimony of esteem could not be desired. 


From Mr. Carruthers’s Report of the Department of Botany 
in the British Museum for 1843, we learn that the herbarium 
received some valuable adglFions during that year by gift and 
purchase. The most important were Mr.®Deby’s great 
collection of diatoms, numbering nearly 30,000 named slides ; 
the late Mr. Jenner’s collection of over 6000 specimens of algæ, 
a collection of over re8® of the lower cryptogams of Dominica 
and St. Vincent, presented by the committeg for the exploration 
of the West Indies ? and a large number ofsflowerifg plants 
from Malaya, presentéd by Mr. Ridley. e 


A RAPID fall of te barometer oneFriday, the 21st inst., made 
it clear that a serious disturbance’ was approaching ou® shores 
from the Atlaptic, and by 6 p.m? of that day a ‘‘fresh” gale 
had already set in on the north-west coast of Ireland. During 
the night the centre rapidly crossed Scotland, and the whole of 
the United Kingdom experienced: severe westerly gales, which 
occasioned great loss of life and property, and although the 
stor® area subsequently crossedgthe North Sea, vfblent north- 
westerly winds continued dung the whole of Saturday. The 
anemometer at Greenwich on Saturday morning showed a 
pressure of 29 pounds on the square foot, which is equivalent to 
a veNwcity of about 76 miles in the hour; but considering tha? 
the centre of the disturbance wag at that time atglea%& 400 miles 
to the north, there is no doubt that considerably higher veloci- 
ties occurred in other parts of the country. In Scotland the 
barometer fell more than an inch and a half in 24 hours, and 
the subsequent rise was even more rapid. 


WE have received two numbers of Biology Notes, a monthly 
pamphlet published by the Technical Instruction Committee of 
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| the Essex @ount} Council. Under the direction of Mr. Houston, 


the problem of reconciling the practical requirements of this 
district with a reglly scientific method of instruction in biology 
seems to be in rapid progress towards a satisfactory solution, 
Pioneer lectures are given, short courses for farmersand gardeners 
on such immediate topics as plant diseases, and systematic and 
largely practical courses of study in botanical science, at the 
Chelmsford Laboratory, and at various local centres. In addi- 
tion, the Chelmsford Laboratory is rapidly becoming a centre 
for inquiry into, and the discussion of, agricultural problems. 
Dueing the last three months the influence of ergot on gravid 
cattle, the toxic effect of bracken fronds, certain samples of 
foreign hay that had caused disease, and the distribution of 
potato disease, among other topics, have received attention. The 
combination of elementary instruction in science, on the one 
hand, “with original inquiry on the other, and the practical 
Simplicity of both departments of work , appear tous to be admir- 
able features, and we would recommend it to the attention of 
those who are interested in Technical Education in similar 
districts in other parts of the country, — 





FIELD experim@nts of an instructive kind are carried on at the 
Royal Agricultural College, Cirencester, under the direction of 
Prof. E. Kinch. A pamphlet. just received contains an account of 
experiments on oats.grown this year on twenty-four plots differ- 
ently treated. The general results were as follows :—The smallest 
yield of corn. was from the plots receiving ammonium salts only, 
the unmanured plots, and the plots receiving cinereal manures 
only. The highest yield of corn was from the plots receiving four 
teen tons of farmyard manure every year since 1885, followed by 
the plots receiving cinereals and minera! nitrogen,and phosphates 
and mineral nitrogen. The largest-amount of straw was also given 
by the plots which had received the larger amount of farmyard 
manure annually, followed by those receiving mineral nitrogen 
with phosphates. The withholding of potash appeared to make 
little or no.difference in the yield of straw, but the withholding 
of phosphates made a difference. The unmanured and cinereal 
manured plots gave the least straw. Experiments were also 
made to determine the crops of hay from twenty plots, to which 
different kinds and quantities and manures had been applied. 


THE last issue of the Zeitschrift fiir Physikalische Chemie 
(vol. xv. part 3, p. 386) contains a paper by Messrs. Raoul 
Pictet and Altschul on ‘* Phosphorescence at very Low 
Temperatures,” which is of special interest in connection with 
recent work on this phenomenon. Glass tubes containing the 
sulphides of calcium, strontium, and barium were exposed to 
sunlight, and the duration and the extent. of the phosphor- 
escence were noted. The various tubes, after having been again 
exposed to sunlight, were plunged into liquid nitrous oxide, the 
temperature of which, by rapid diminution of pressure, could be 
brought to - 140°. After twelve minutes’ immersion the tubes 
were brought into a dark room, and their behaviour carefully 
observed, At first no indication of phosphorescence could be 
seen. Ina few moments the upper part of the tube, which had 
not been so strongly cooled as the rest, began to phosphoresce, 
and gradually the feeble light seemed to spread itself down the 
tube, the lower part of which, however, glowed much more 
feebly than the upper. After five minutes the tubes acquired 
their ordinary vivid colour, without subsequent exposure to sun- 
light or.even to diffused daylight. All phosphorescent sub- 
stances appeared to behave in this way. Further experiments 
were then made in order to determine the limits between which 
these phenomena occurred. For this purpose a quantity of 
alcohol was cooled to ~ 80°, and in it a tube containing some 
phosphorescent substance, after insolation, was immersed. That 
portion of the tube which was surrounded by alc shol in the out- 


_ set glowed feebly, but in proportion as it took up the tempera- 
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ture of the cooled liquid its phosphorescence diminished, 
until at —65° it entirely disappeared. The portion of the 
tube above the alcohol continued to phospharesce strongly. 
After thirty minites’ immersion in the cooled alcohol, the 
tube was removed, ‘and as it gradually acquired the tempera- 
ture of the air, the lower portion began to glow. Before the 
glow-—blue, green, or orange in colour, depending on the nature 
of the metallic sulphide—entirely disappeared, the colour be- 
came a faint yellow. It.was found by comparative experiments 
that the alcohol exerted no specific influence on the results. 
These seemed 10 be entirely dependent upon the diminution br 
total cessation of molecular vibrations at the low temperature, 


AN interesting paper on the Sicilian earthquakes of last 
August has recently been published by Dr. Mario Baratta (Qo//. 
della Soc. Geogr. Iial., Ott., 1894). The first shock of the Series 
was felt on July 29 at Randazzo, and was succeeded by several 
other slight shocks, mostly in the Lipari Islands. Then came 
the severe earthquake of August 7 at 12h. 58m. p.m., and the 
still stronger one of August 8 at sh. 16m. a.m, (Greenwich 
mean time). These affecieil chiefly the southeastern slope of 
Etna, and were followed by more than twenty shocks in the 
same district, lasting until August 26. The meizoseismal area of 
the principal earthquake (August 8) ‘is only about 7 km. long 
and 3 to 4 km. broad, and, as the intensity diminished rapidly 
outwards, it would seem that the focus cannot have been far 
from the surface. Moreover, the longer axis of this‘area runs 
north-west and south-east, and, when produced, passes through 
the central crater of Etna. It therefore probably coincides with 
a radial fissure of the cone, and indeed is not far, if at all, dis- 
tant from that along which the eruption of 1329 took place. 
The pressure exerted by the column of lava in the central 
funnel, or by the forces which have raised it 10 its present 
height, may have caused such a fracture to be reopened. Thus, 
it is not impossible that the recent earthquakes indicate an un- 
successful attempt at a new lateral eruption. ` 


FURTHER details relating to the same earthquakes are given 
in the Bollettino Meteorico (Suppl. 110) of the Geodynamic 
Office of Rome. The depth of the focus of the principal earth- 
quake, according to Prof. Riccò, was about 4 km. The pulsa- 
tions were recorded at Rome bythe great seismograph, consisting 
of a pendulum 16 metres long, with a mass of 200 kg, ; the 
first traces at 5h. 17m. 30s., and the principal maximum at 
sh. 18m. 55s. The puteometer of the Observatory of Catania 
shows a trace about 215 mm. long, indicating a temporary 
lowering of the well-water, which, in retarning, stopped about 
4 mm. below its original level.. 


THe additions to the Zoological Society’s Gardens during the 
past week include a Yellow Baboon (Cynocephalus babouin, 2 ) 
from Fort Salisbury, South Africa, presented by General Owen 
Williams ; two Grisons (Galictis vittata) from Brazil, presented 
by Mr. H. A. Catlett; a Song Thrush (Turdus musicus), a 
Goldfinch (Carduelis elegans), British, presented by Mr. B. M. 
Smith ; a Grenadier Weaver Bird (Euplectes oryx, 8) from 
West Africa, presented by Lady McKenna; a Wild Cat 
(Felis catus) from Scotland, deposited; five Shore Larks 
(Otocorys alpestris), British, purchased. 





OUR ASTRONOMICAL COLUMN. 


e 

ADVANCES IN LUNAR PHOTOGRAPHY.—MM. Loewy and 
Puiseux recently communicated to the Paris Academy a paper 
on photographs of the moon, taken at the Paris Observatory, by 
means of the great Condé equatorial. Some of the photographs 
have been enlarged by Dr. Weinek, and the enlargements seem 
to have excelled in beauty and detail previous lunar pictures of a 


similar kind, An examination of the photographs shows that not 
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only can they be used to verify the general features of the moon’s - 
surface, as depicted upon the most recent and complete lunar `: 
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maps, but they also show a number of details and small craters 
which so far have Been omitted from such maps. There are, of 


course,a number of causes which prevent a single photograph ° 


from being an ideal gepresentation of a celestial object, and 
enlargements are usually regarded with a certain amount of 
suspicion, for there is always a possibility that interesting forma- 
tions will be unconsciously manufactured in the process. MM. 
fcewy and Puiseux know this as well as anyone ; nevertheless, 


they find that the enlargements undoubtedly reveal new features, . 


and definitely determine the existence of several contested 
objects. They think an instrument of long focus is essential 
for the best results, and that the enlargements should not be 


¿carried beyond twenty or thirty diameters. One object upon 


which the photographs have thrown light is the smal! isolated 
crater Linné, situated in the mi@df of the Sea of Senenity. 
Accordifig’to Shroeter, Beer, ‘Maedler, Lohrmann, and other 
selenographers, this crater was distinctly visible up to 1866, 
when Schmidt announced ifs disappearance” It was alterwards 


discov@red again, but was much smaller than when described | 


and figured by Beer and Maedler. Dr. Weinek finds that the ob-' - 


ject appears upon a plage takengqn March 14, but only one kilo- 
metre in diameter—that is, abgut one-tefith the value assigned, 
to it by the earlier observers. The crater has also been found 
on other plates, and Sig. Schiaparelli has testified to its reality. 
Four new object#—three craters, and the fourth an isolated 
elevation of some kind—shave been found in the plain which 
extends to the south of Ariadaei&, between the bright crater- 
plain Cayley and the Silber§chlag crater. Ten new craters‘can 
be detected in thg typical walled plain Albategnius. All the 
rills observed to the west of Triesnecker can be geen to extend 
beyond the limits previously assigned to them, and to con- 
nect Ariadaeus, Hyginus, and “rfesnecker with interlacing 
clefts. eJudging from these resultg we cannot but conclude that 
the photographs represent real advances in lunar photography. 


CoMETARW EPHRMERIDES.—The following ephemeris for 
Encke’s comet isin continuation of tĦat given op November 22, 
and is due to Dr, ©. Backlund. M. Schulhof’s ephemeris, in 
the Astronomische Nachrichten, No. 3267, is used for Swift's 
comet :— . 





Encke’s Comer. ° Swirt’s COMET. 
Ephemeris for Berlin Lphemeris for Paris 
Midnight. Midnight. 
1894. R.A. (app.) Decl. (agp.) | R.A. (app.) Decl. (app.) 
h. m. s. i roi em S e ean 
Dec, 28 ... 22 14 57 a. +3351% 3 23 . —0 20 22 
30 1427 ws 319580 833 o 17 53 
Jan. ia 3 52 .- 3 338| 01341 ... 405345 
3 ies 13 9 @ 245 51 1846... 13310 
DEN 12 16 226 7 2349 ... 210 9 
Frais m 8 2 347] eer 2 46 41 
9... 9 42 138 1 33 59 3 22 44 
I.e 752 ° I 753 3848 .. 35819 
Fai 531 +0 32 10 4343 «. = 43324 
15. 232 -0 1034 4837 ~ 5 8 0 
17 ... 21 58 47 g 210 53m) « 542 5 
19 54 3 > 2 442 5819... .615 42 
21... 4810 %20 29 13,8 .. 648 48 
23 40 57 o 4 51 53 755 © 72124 
e 23o 32 13 6 40 45 i24qlo... 75329 
27... ' 2147 —8 47 28 1726... 825 4 


Tt will be seen from these ephemerides that the two comets 
are in the same region of the sky, both being a few degrees 
south of Pegagis. Observations of the comets are greatly ncedgd. 


RUSSIAN ASTRONOMICAL OBgERVATIONS. — The latest 
Bulletin (vol. xxx No. 4) of the Imperial Academy of Sciences 
at St. Petersburg: is glmost entirely devoted to astronomical 
papers. E. Lindemann contributes a discussion of the visual 
and photographic magnitudes of Nova Aurigæ, and give a 
light-curve e@tenging from December 10, 189r, to April 13, 
1892. N. Nyren discusses the observations made at Pulkova 
with the vertical circle, between 1882 and 1891, from the point 
of view of variations of latitude. The curves derived from the 
observations indicate that the interval between two maxima is 
433 days, and between two minima, 434 days. As to the 
amplitude of the variation, though no definitive result is 
stated, the value of the radius of the circle described by the 
instantaneous pole appears to be 0”’'145, and the direction of 
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motion from west to east. Another paper on the same subject 
- is contributed to thè Bulletin by S. Kostinsky. In this case, 
the observations discussed were made with the great meridian 
instrument of the Pulkova Observatory, moypted in the prime 
vertical. The period obtained was 411 days, and the amplitude 
o”*s41. In addition to these papers, there is one on the orbits 
of Bielid meteors, deduced by M. Brediclfin fron observations 
made in 1892. . ‘ 





s e 

ON A REMARKABLE EARTHQUAKE DIS- 

TURBANCE OBSERVED AT STRASSBURG, 

NICOLAIEW, AND BIRMINGHAM, «0N 
JUNE 3; 1893. . 


INTRODUCTORY NOTE, 


WE Horizontal Pendultn®—The observations d@scribed in 
the subjoined article were made with the horizontal 
pendulum designeg by Prof. Z@Iner, and modified by 
Dr. von Rebeur-Paschwitz. This instrument çọnsists 
of three thin bsass tubes jointed téeether in the form of 
‘an isosceles triangle, the vertical amgle of which is about 
45°. The two equalesides fæ prolénged slightly beyond 
the base, and to the ends are attaehed two small spherical agate 
cups, the concavity of the lower one being directed from the 
centre of gravity of the pendulum, and that ef the upper one 
“towards it. When the pendulum is placed in position, these 
cups rest on two steel-poings attached to the stand of the 
instrument and directed normally te the surfaces of the agate 
cups. One steel-point is almost exactly above the other, so 
that the axis of rotation is nearly, but not quite, vertical, its 
inclination to the vertical being still great compared with the 
movements of the ground ,we wish to investigate. The 
pendulum rests in the vertical plane passing through the axis 
of rotation, and on the side t@wvards which it inclines. "f this 
is towards the east, and if the axis is slightly tilted in the 
east and west plane, there will be nq deflection of the 
pendulum ; the gry chang® will be in its sengitiveness, But if 
the axis is tilted in any other plane, it will-no longer incline 
towards the east, and the pendulum will be deflected from its 
original position, in order t@ remain in the same vertical. plane 
with the axis of rotation. It i evident that the smaller the 
original inclination of the axis to the vertical, the greater will 
be the deflection for a given tilt of the axis in the north and south 
plane; that is, the greater will be the sensiliveness of the 
pendulum. © 
From the middle of the ftearly vertical tube of the pendulum, 
there projects outwards a small bar. Passjng through an 
aperture in the frame to which the steel-points are attached, 
this bar carries a mirror, whose plage is at right angles to that 
of the pendulum. A ray of light, proceeding from a fixed source, 
is reflected.by the sftror, and registers the movements of the 
pendulum on a strip of photographic paper wrapped round 
a revolving drums The zero-line is traced by a rgy of light 





reflected by a fixed mirror just below the other, and attached to 
the stand of the instrument.+ bd 

Observation of Barthguake Pulsations.—Nothing could show 
better than Dr. von Rebeur-Paschwitz’s interesting paper how 
desirable it would be to have g few well-chosen sfations in 
different pasts of the world where thesg pulsations could be 
registered. They might then be traced as they spread out from 
the origin of a great earthquake, and mighteven be followed, 
as he suggests, in their course, completely round the world. 

In several Italian observatories there are established instru- 
ments suitable for this purpose. Horizontal pegdulums, with 
recording appargtus, are now atevork at Charkow and Nicolaiew 
in the south of Russia ; an@ two others will soon be ready at 
Strassburg and Merseburg in Germany. Avifilar pendulum? 
at Birmingham, belonging to the Britésh Association, will 
pn etd be furnished with a photographic recorder. Thus 
Eul®pe is at present fairly well provided for, 

A large number of stations fh other parts of th® world is by 
no means absolutely necessary. Results of great value would 
be derived if recording instruments were erected at places near 


1 Fora fuller account of the horizontal pendulum, see Dr. von Rebeur- 
Paschwitz’s great memoir, ‘‘ Das Horizontalpendel” (Nova Acta der kais. 
Leop. Carol. Deutschen Akademie der Naturforscher, Bd. lx. 1892, 
pp. 1-216); also Brit, Assoc. Rep., 1893. pp. 303-308. 

2 NATURĘ, (July 12, 1894), vol. 50, pp. 246-249 ; Brit. Assoc. Rep., 1893, 
Pp. 291-303. . 
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the east and we coasts of North America, in South America, 
South Africa, India, Australia or New Zealand, and the Sand- 
wich Islands. 
to be desired. eè 

The chief element to be determined is the exact epoch of 
the beginning, maximum amplitude, and end of the 
pulsations, or of each group of pulsations. The hori- 
zontal pendulum, Dr. von Rebeur-Paschwitz informs me, 
can be arranged so that its sensitiveness for slow tilts of 
the ground can be diminished without necessarily lessening its 
-sensitiveness for earthquake shocks. The strip of photo- 
graphic paper can thus be reduced in width without running 
arg risk of the spot of light leaving the paper during its 
ordinary daily and other movements. Without increasing the 
expense, a more rapid movement of the paper could be- per- 
mitted, and this would enable the determination of the time to 
be made with greater accuracy. Possibly, also, the construc- 
tion, of the instruments might be simplified if earthquake- 


pulsations are to be the principal subject of investigation. In, 


the bifilar pendulum, for example, since the amplitude of the 
oscillations is a point of minor importance, the somewhat 
elaborate machinery for determining the angular value of the 


scale divisions might be dispensed with, and also the arrange- 


ments for readjusting the spot of light from a distance. 

Hardly less important in these investigations is the deter- 
mination of the eXact time of occurrence of the earthquake at or 
near its centre of disturbance. But on this it is the less neces- 
sary to insist, for in so many of the more marked seismic districts 


. there now exist organisations for the study of earthquakes. It- 


may not be out of place, however, to suggest that in all seismic 
records, and in every part if periodically published, the standard 
time employed should be clearly stated. It is not universally 
known, for instance, that, in Japan, Tokio time was replaced on 
January 1, 1888, by the time of 135° E. long. In accounts from 
Beluchistan, again, we cannot be certain whether Madras time 
or railway time is meant, for both are used. The trouble of 
inserting this important detail is hardly to be compared with 
the confusion and error that may result fom its omission. 
C. DAVISON. 


In the last report of the Earth Tremor Committee of the 
British Association, reference is made to an observation of 
earth-pulsations by Mr. C. Davison on the evening of June 3, 
1893, at Birmingham, which was obtained by the aid of Mr. 
H. Darwin’s bifilar pendulum. I take the following details 
from the report :—At 5.43 p.m. (G.M.T.) the image was found 
to be perfectly steady, but at 6.29, when the observer returned. 
to the cellar, it was moving slowly and steadily from side to side 
of the field of view, thus indicating the passage of a system of 
earth-waves, At 6.42 the image had come to rest, but at 6.46 
theoscillations commenced again, and continued to be visible with 
varying amplitude until 8.13. After 8.13, though the observer 
watched for two hours and a half, no further motion was noticed. 
The period of the waves was found by a number of observations 
to be between fifteen and twenty seconds, and the range of 
motion at its maximum one-eighth of a second. 

Mr. Davison’s observation is especially interesting, because it 
corresponds exactly with a very extraordinary disturbance which. 
wasregistered by the horizontal pendulumsat Strassburg and Nico- 
laiew. Amongst the considerable number of disturbances com- 
mon to both these places, that of June 3 is certainly the most pro- 
minent during the interval from January 1 to September 4, 1893. 
In the accompanying illustration (Fig. 1) the two curves, obtained 
by photography, are shown side by side ; in correspondence with 
the difference of longitude between the two places, the lower 
curve was moved 17°5 mm. to the left. The pendulum in both 
cases was placed in the east-west plane. In the following notes 
the time is Greenwich Mean Solar Time, and is given in decimal 
parts of the hour. 

(a) Strassburg.—The disturbance begins suddenly and small 
at 4°42, the curve having been perfectly sharp and steady before. 
The range of motion increases to 4 mm. at 4°52 and decreases 
at 4°69. It then again increases so as to make the curve dis- 

eappear entirely between 4'77 and’5’05. During the interval 
the light-point was displaced by 34 mm. to the north, which 
corresponds with a deflection of the pendulum towards the 
south. At 4°82, the person who keeps control over the instru- 
ment entered the cellar, to look after it and to determine the 
time correction, which is done by shutting off the light during 


1 Brit. Assoc. Rep., 1892, pp. 107+x09. | 


In Japan Prof. Milne’s tromometer ? leaves little’ 
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a known interval of five minutes. He then loched the cellar, 
and when he returned at 8°45 he was obliged to make a correc- 
tion,+ because the light-point had left ‘the paper. Unfor- 
tunately, he forgot to note down its exact -plac@ but from the 
inspection of the curve it is evident that at 5°61, after a short 
interval of steadiness between 5°25 and 5°61, the pendulum 
received a sudden shock, which caused it to oscillate, and at 
the same time produced a deflection, by which the light-point 
was probably brought off the lower edge of the paper, from 
which it was distant 48 mm. at the time of the shock. There 
can be no doubt that such was the cause of the disappearancé 
of the curve, for the base-line runs on perfectly undisturbed, 
which is a sign that the instrument continued to be in goad 
working order, as usually. From 8'45 to 9°65 the motion is 
small; and from 9°65 till 11°16 the curve is nearly perfectly 
steady. : 

At 1116 a new disturbance begins; the range of motion is 
very small at first, but increases to 5 mm. at 11‘45, and.to 
Io mm, at 11°60; at 12°10 the disturbance, which is much*iike 
the first one; comes to an end, and is again followed bya steady 
part of the curve. 

-At 12°26 commences the last disturbance, which at 12°47 
increases to 6 mm. - Between 12°73 and 13'03 no traces of the 
curve are visible, and during this interval a displacement of 


roi mm. has occurred, which indicates a deflection of the 
ow -> 


i Strassburg 


d 





Gr. M.T. 
a 








@ . 
At1I1‘05 a new disturbance begins, which increases’suddenly at 


11°36, diminishes a little at 12°3, and incfeases again at 12°47 - 


From 12°7 to 13°22 no traces of the curve are visible. At 139. 
the motion decreasgs considerably, and after. another small in- 
crease at 14°87 reaches its end at 15°17. a s 

The figure shows that the motion at Nicolaiew is much more 
considerable than at Mrassburg. Whilst at the latter place the 
whoje disturbance is divided into four distinct parts, which are 
separated by moments of nearly perfect steadiness, at Nico- 
aiew the first and second, as well as the third and fourth part, 
each form a continuous disturbance, 

-If we denote by V the relative strength of a shock in a direc- 
tion normal to that ef the pendulum, by g the range of motion, 
measwred on the curve, by Zand T the distance between the 


.photographic drum and the pendulum mirror, and the period 


eof oscillation of the pendulum, then we h#e the following 
relation between the observations jn gwo different places :— 


V @ aT; 
Inthe present case 7 bad 
@, = 18m., da = 9'6m., T, = 17'0s., Ty = 10°2s,, 
thus Wat, A shock®f the seme strength therefore produces 
e 


1 
at Nicolaiew a disturbance 1} times as large as at Strassburg. 
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Fic. r.—Earthquake Disturbance observed at Strassburg and at Nicolaie? on June 3, 1893. 
© 


pendulum towards the north. The motion continues to be 
visible until 14°45; the curve then resumes its nearly steady 
appearance, which is once again interrupted by small motion 
at 14°95. 

(4) Nicolaiew.—The following details were communicated to 
me by Prof. Kortazzi, who informed me that on this day he 
went down into the cellar one half-hour later than usually, at 
6°54, when he found that the light-point had passed from the 
paper on to the brass rod, which serves to clamp the paper, and 
was swinging considerably. From this reason the light-point 
could leave no traces on the paper between 5'95 and 6'62. The 
disturbance is very large and of long duration. It commences 
at 4'32 and reaches its first maximum at 4'80, when the range 
is >60mmi. Strong motion continues until 8-4. From the copy 
of the disturbance, which Prof. Kortazzi kindly sent me, and 
which is represented in the above figure, it appears that at about 
5'77, or 11m. before the light-point was prevented to trace a° 
curve, by passing on to the brass rod, the curve was suddenly 
interrupted, which shows that the pendulum was performing 
large oscillations. Between 9°72 and 11°05 the motion is small, 


1 In the original photograph the second part of the curve is much dis- 
placed, in the same way as the third part after the interruption. This was 
altered in the figure to economise space. 
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In comparing the two curvgs, it is eviden®that the different 
intensity gof motion at the two places is not due to the difference 
in the values of the instrumestal constants. The reason why 
the motion of the perglulum is so much stronger at€Nicolaiew is 
his, that the soil consists down to a great depth of sand, which 
is particularly favqurable fot the development of strong motion. 
In this respect Nicolaiew resembles the two former stations, 
Potsdam and Wilhelmshaven. Many facts tend to show that 
the soil at Gtrassburg, though often disturbed by small eayth- 
quakes of distant origin, never @scillates as mugh as at the fore- 
named places. would not be rifht, therefore, from the mere 
look of the curves, to draw the conclusion that the earthquake— 
if such was the cause%of the disturbance—must have originated 
aba place considerably nearer to Nicolaiew than to Strassburg. 

Until now I have not been able to find a record of a pheno- 
menon which might possibly be tonnected with this disturbance. 
From its size and duration, one ought tothink that it must have 
been caused by a strong catastrophe, surpassing anything that 
has been reported during the last year from all parts of the 
world. But it is strange that the magnetic recording instru- 
ments at Potsdam have shown no trace of motion, and that 
nothing is reported from the delicate seismological instruments 
which are at work in Italy. . 
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The case is remarkable in more than one respect. Displace- 
ments of the light-pdint, which, though the oscillations of the 
pendulum were much larger generally, were scarcely noticeable 
during the former observations with this instrument at other 
places, often occur.at Strassburg. Iam inclined to think that 
they are due toa vibratory motion of the ground, which scarcely 
affects the motion of the pendulum, but mey cause a change in 
its position with regard to the steel pivots. These vibratigns 
appear to be more easily propagated by the soil at Strassbirg 
than at Nicolaiew, for though small displacements occasionally 
occur at the latter place, they are considerably smaller. This is 
particularly evident in the present case, where the only displace- 
ment worth mentioning is connected with theghock at 5°77. On 
the other side, the displacement at Strassburg, which prodgced 
the long break in the curve, is far the largest that occurred 
during one and athalf years’ observation. It is much larger 
than that which took place when an iron hook was driven into 
the pillar on the side opposite fo the pendulum. 

Our figure shows that the displacements of the pendulum were 
comparatively largergluring the first and second than during the 
third and fourth disturbance. The change during No. III. is 
about 1mm. Another fact worth notin@ is that in the tw8 first 
cases the pendulum is deflected towargs the south, and in the 
two last towards the ngrth. Feis seenty to indicate, if one 
considers the special arrangemensé of the instrument, that the 
motion arrived from the north in the first and second, and from 
the south in the third and fourth case. The displacement of the 
pendulum at Nicolaiew at 5°77 is also directed towards the south, 
in accordance with the observation at Strassburg.1 The above 
conclusion is founded on the supposijjon that the displacement 
is produced by a single shock, which causes the steel-points 
connected with the stand of the instrument to sip on the agate 
cups. In reality, the motion is probably much more compli- 
cated, and perhaps one is ngt justified in supposing the direc- 
tion of the shock to be opposite to the deflection of the pendulum. 
The comiparison of the obserfed times, indeed, leads®to a 
different result. 

The following table gives a summary of the obserwitions :— 
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Again the timeseof disappearance of the curve or of maximum: 


motion are separated hy nearly the same interval, viz., at 
Strassburg IIL-I. = 6'83h., IV.-II. = 7'12h.,1 and at Nico- 
laiew IV.-IL. =6-oh. The duration at Strassburg of No. I. 
is 0'83h., and of No, II. o-94h. ; the duration of No, IIL, if 
we omit the last part, in which the motion was very small, is 
2'84h., of No, IV. 2'69h. At Nicolaiew, during the first half 
of the disturbance, the strong motion ends 4'o8h. after the 
beginning, and the second part lasts 4°12h. The intensity of 
I. and II. is evidently larger than that of IIT. and IV. 

We will now see if the direction of motion canbe determined 
by the observations. 

} Though the first trace of motion is o'1oh. earlier at Nico- 
laiew than at Strassburg, yet it is probable that the corresponding 
moments are those of the disappearance of the curve at Strass- 
burg and of maximum oscillation at Nicolaiew, or 4°77h. and 
48h. To judge from the copy, which Prof. Kortazzi sent me, 
the latter value is only approximate. The difference in time 
is céwtainly small, and the direction of the motion remains 
rather uncertain ; the general aspect of the figure, however, 
makes it more probable that it came from the east. 

II. The time of disappearance of the curve at Strassburg, 
5‘6th., is probably correct within o‘ozh. or o'o3h. Mr. 
Davison’s observation shows that the motion, which in this case 
appears to have commenced suddenly, had not reached Bir- 
mingham *at 5°79h.; omthe other hand, the disappearance of the 
curve at Nicolaiew took place at 5°8h., or about 12m. later than 
at Strassburg. If these times were all correct, and if the three 
moments really corresponded with the same phase, thé centre of 
disturbance ought to be looked for Somewhere at the south-west 
and not too far away from Strassburg. This, however, is a very 
improbable result. Mr. Davison’s instrument could only indicate 
an east-west tilt, and perhaps the motion had already set in when 
he left the instrument at 5°72h., but was not perceptible 
enough in the east-west direction.? 

The two other observations make it nearly certain that the 
motion arrived from the west. 

ILI. The case is very much like No. I. : probably the motion 








e 
A ee ee ee 
Disturbance Strassburg. Nicolaiew Birmingham 
——___e, ER" Coat = ees Sl eae 
th h. 
4'42 first trace 4'32 first trace 
4'52 increases 4mm. i ; . 
No. I. e) 4°69 decreases and increases again 
(displacement — 3°5mm)_ 4'77 curve disappears 4°8 first maximum>6omm, 
. 5'05 reappears 
5'25end œ% curve steady 
' during the hoo o, 
5%: new shock interval 5'8 , curve disappears 5°72 the image was found 
to be steady 
( dis roe babl strong motion 6'48 strong motion , 
p Probably z 6"70-6'77 steady again 
> ~ 48mm, ) 8'45 | light point @rrected 8'4 8'22 end 
j 2 65 J motign small } nearly steady ee small motion 
No. IIP Ig 45 first increase 5mm. 11°36 sudden increase 
(displacement + Imm.) | 11°60 second increasegio mm. 
@2‘I0 end curve | 12°3 diminishes 
. 12°26 firm small motion | steady 
12°47 increase 6mm. è 
No. IV. 12°73 curveslisappears 12°7 curve disappears 
displacement + 10.3mm. 13'03 reappears : 13°22 ,, reappears ` 
i ? ae motion small 13°97 decrease of motion 
. 14°95 new small gncrease 14°87 new increase 
© |S : ` | I5'17 end . 


— meee e.. 





When looking over these figures, one is Melined to think that 
the zemarkable correspondence between the several phases ¢f 
the S racbance cannot be due to chance. If we take as the 
beginning of a disturbance the foment when ies first traces are 
visible, we have the following differences at Strassburg :— 
II-I. = rergh. and IV.-IIL, = rroh., III.-I. = 6°74h., 
IV.-II. = 6°65h. At Nicolaiew, where I. and II., III., and IV. 
appear as a single disturbance each, we have I1I.-I. = 6°73h. . 

1 In the figure the curve is displaced in an opposite direction, but this is 


the case because the drum stands west of the pendulum at Nicolaiew, 
and east of it at Strassburg. 
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arrived at Nicolaiew first, but its direction cannot be determined 
with certainty. i 


1 The beginning of II., though sudden and sharp, need not necessarily 
e0oincide with the movement of greatest motion ; in this case the difference 
IV.-I]. would have a smaller value. R ‘ 

2 The distance between Strassburg and Birmingham is about 800 kilo- 
metres. 

3 [Much weight cannot be attached to the absence of observed motion at 
Birmingham at 5°72h. The image of the wire was adjusted on the cross- 
wire of the telescope without difficulty, and must have remained practically 
in contact for a few seconds. A small movement, with a pericd so long as 
twenty seconds, might easily at this time have escaped notice,—C. D.] 
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IV. The curves again disappear at about thg same time; but 
to judge from the time of greatest steadiness before the disturb- 
ance commenced at Nicolaiew, it appears to have reached 
Strassburg first. The last small increase at 14°87h. and 14'95h. 
is, on the contrary, earlier at Nicolaiew thah at Strassburg, 
but this might be an independent disturbance. After the 
strongest motion, the light-point resumes its steadiness much 
sooner at Strassburg than at Nicolaiew. 

It is evident that the case is, on the whole, not favourable to 
an hypothesis which first occurred to me, that all four disturb- 
ances might have been caused by four successive waves emanat- 
ing from a single centre and a single shock, and circulating 
round the earth, The fact that II. and 1V. are more consider- 
able than I, and III, does not appear of much importance,*for 
it is proved by many examples that the intensity of a disturb- 


‘ ance is not alone dependent from the distance from the centre ; 


but, if the hypothesis were right, disturbances III. and IV. 
ought probably to be much smaller. Besides, the velocity of 
about 100 km. per minute would be a very small value tom- 


` pared to those determined on other occasions. 


I reject this hypothesis, but I do not think it improbable 
that I. and IIL., III. and IV, may be connected in the way just 
mentioned, and that both disturbances came from the same 
part of the world. It is the principal object of this com- 
munication to induce persons interested in the subject to study 
carefully the records of all self-registering ingruments, If the 
disturbance originated at the bottom of the sea, something 
about it might be found in the ship journals, the tidal records 
might show a trace, or perhaps the magnetical records at distant 
places. I have many proofs that the size of a disturbance, 
traced by the horizontal pendulum, is not always a measure 
for the importance of the catastrophe which produced it; but 
in the present case many instances indicate an extraordinary 
phenomenon, of which an account is likely to appear sooner or 
later, in case it should have taken place at some remote corner 
of the earth. : 

Merseburg, May 18, 


P.S.—Some time after having written the above, I received 
the third volume of the Seismological Fournal of Japan (1894), 
in which there is an interesting paper by F. Omori on the erup- 
tion of Azuma-san in 1893. From this paper it appears that 
the volcano was in an active state since May 19, when an ex- 
plosion took place, which was followed by two other ones on 
June 4, 4.10 a.m., and on June 7, of which the former is said 
té have been the strongest. It was accompanied by an earth- 
quake, which was felt at the meteorological station of Fuku- 
shima. Supposing the above time to be Standard Time (gh. 
east of Greenwich), the explosion took place at 7h. 10m. p.m. 
G.M.T, on June 3, and thus it is seen that it coincides with a 
part of our great disturbance. I do not, however, believe that 
this is more than a casual coincidence, for the two other erup- 
tions produced no disturbances. It is also a well-known fact 
that volcanic eruptions, even when accompanied by earthquakes, 
are generally not felt to any great distance, unless they bear a 
very violent character, like the eruption of Krakatoa; but from 
Mr. Omori’s description it appears that the eruption of Azuma- 
san was nothing very extraordinary. I therefore believe that 
we must wait to find another explanation for our disturbance. 

E. VON REBEUR-PASCHWITZ. 








EXPLOSIONS IN MINES. 


JN a lecture on some modern developments in explosives, 
given at the Society of Arts on December 17, Prof. Vivian 
B. Lewes threw out a suggestion as to the cause of explosions 
in dusty mines free from fire-damp, which explains the 
anomalies which have presented themselves in several recent 
explosions, ` 
It was pointed out that until quite recently explosions in 
mines were always attributed to the accidental ignition of mix- 
tures of air and methane, to which the name of ‘‘ fire-damp ” 
is given, and undoubtedly this cause is the prime factor in this 
class of disaster, and the introduction of such precautions as 
safety-lamps at once brought about a considerable redaction in 
the number of explosions taking place. Many disasters, how- 
ever, still continued to occur under apparently mysterious cir- 
cumstances, the conditions being such that any large propor- 
tion of methane in the air of the mine appeared practically f 
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impossibl$, but investigations of such explosions showed that 
coal-dust in a dry and finely powdered cogdition had generally 
been present in the mine at the time of the explosion, and the 
coked residue of this dust was found afterwards on the surface 
exposed to the explosive wave, and years of experimental in- 
vestigation by scientific men of the greatest ability proved the 
fact that air containigg so small a proportion of methane as to 
be itself perfectly non-explosive, becomes a good explosive 
ag@in when holding dry and finely divided coal-dust in suspen- 
sion, and within the last few years explosions having taken 
place in mines, which have always been celebrated for their 
freedom from any trace of methane. Further experiments 
have been made by Mr, H. Hall and Mr. W. Galloway, who 
have shown that tle violent ignition of dust-laden air is pos- 
sibl by a blown-out shot, even if free from any trace of marsh 
gas, and there’is evidence to show that the explosion is de- 
veloped in throbs or waves. 

It is therefore found that the @plosions in mines may be 
brought about, first, by the ignition of a mixture of methane 
and air, in which the former rises above a certain percentage ; 
secondly, by mixtures of dir, coal-dust, and methane, in which 
the amount of the later may be excessively,small ; lastly, by 
mixtures of coal-dust and air. With regard to these explosions 
caused by coal-dust apd air gone, the Royal Commission on 
Explosions from Coal-Dust ip Mines, În their second report, 
published this year, say :— 

“t On a general review of the evidence on this point, we have 
no hesitation in expressing our opinion that a blown-out shot 
may, under certain conditions, set up a most dangerous explo- 
sion in a mine, even where firédamp is not present at all, or 
only in infinitesimal quantfties ; and while we are prepared to 
admit that the danger of a coal-dust explosion varies greatly 
according to the composition of the dust, we aye unable to say 
that any mine is safe in this respect, or that its owners can 
properly be absolved from t&kihg reasonable precautions 
againet a possible explosion frogs this cause. But even if we 
had been able to come to a different conclusion, and to agree 
with the minority of the witnesses examined, who think that 
coal-dust mone canot originate am explosion, we should still 
have to call atteation to the serious danger wifich results from 
the action of coal-dust in carrying on and extending an 
explosion which may originally shave been set up by the 
ignition of fire-damp.”” é 

One of the most interesting and instructive explosions which 
kave taken place recently was that which occurred a little more 
than a year ago at the Camerton Collieries, Somersetshire, in 
which as far as investigation coul go, no trace of combustible 
gas could be found in the mine at any period prior to the ex- 
plosion or subsequent to it, and in wlfich everything pointed to 
the explosion b&ing entirely due to the presence of dry coal-dust 
in the air. j 

Of absorbing interest, affo, are the experiments made by Mr. 
Hall at the latter end of 1892 and the early part of 1893, and 
reported upon by him to the Secretary of State on January 23, 
1893, in which he shows by conclusive experiments that dry 
coal-dust @nder conditions frequently present in coal mines and 
in the entire absamce of fire-damp, may be inflamed by a blow- 
out gunpowder shot, and cause a disastrous cglliery explosion. 

The evidence which can b@ collected from the investigation 
in the Gamerton disaster, and from Mr. Hall’s experiments, 
point to a cause for such e&plosions, which hag apparently 
been overlooked, and®which Prof. Lewes thought worthy of the 
gravest attention. Both at the Camerton Colliery and in Mr. 
Hall’s experiment$, powder was the blasting agent used, and 
such powder as is employed for this purpose, gives amongst the 
products of combustion nearly half the volume of permanent 
gases in theecondition of carbon monoxide,, methane, snd 
hydrogen. e 

In the Camertgn explosion, it seems probable that about 
1} lbs. of such powdgy were used in the shot which caused the 
disaster, and this quantity of powder would give, roughly, a little 
over three feet of inflammable gas, which when mixed with gure 
air would giwe over 10 cubic feetof an explosive or, at any rate, 
rapidly burning’ mixture, and experiments which have been 
made upon the effect of fre-damp and dust combined in causing 
colliery explosions show conclusively that even when the fire- 
damp is present in such minute quantities as to form a mixture 
very far removed from the point of explosion, it still makes the 
mixture of coal-dust and air highly explosive ; and from experi- 
ments which Prof. Lewes has made, it is clear that traces of 
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_ air into a highly explosive body. 
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carbon monoxide will do exactly the same thing when „the air 
is laden with coal-dgst, whilst the temperature of ignition is 


_ slightly lower than with methane, so that in the case of the 


Camerton Colliery, it being perfectly well ascertained that the 
air was charged with coal-dust, the probabilities are that not 
10 feet, but a far larger volume of explosive mixture was formed 
by the rapid escape of the products of combustion into the coal- 
laden air ; and this being ignited, either by the flame or red-hot 
solid products driven out into it by the blown-out shot, would 
initiate a considerable area of explosion. 

The classical researches of Prof. H. Dixon have shown thag 
hydrocarbons and, probably, carbon burn in air to carbon 
monoxide, and that this carbon monoxide will not form explo- 
sive mixtures with air, or even with oxyg@i, if they are abso- 
lutely dry ; but if water vapour is present, they explode Swing 
tothe oxidation ¢f the carbon monoxide to dioxide, causing the 
propagation of an explosive wave, which reaches its maximun? 
velocity. when the perce®age of water vapour, between 5 and 
6 per cent., and inasmuch as the air of the mines w®uld always 
contain some moisture, and as the products of combustion also 
would give a large’volume of water vapour, these requirements 
would be amply fulfilled. ° . 

Still more conclusive on this point were Mr. Hall’s experi- 
ments. In these a charges of bl&ting powder was fired 
from a cannon suspended in a shaft, the fir of which was proved 


‘by careful chemical analysis to be absolutely free from any trace 


of combustible gas. 

In order to get some idea of the conditiow of the air inside 
the: pit during the explosion, samples of air were taken and 
were analysed, ‘Two brass bes were fastened to the rope that 
was used to lower the cannon, dhe twenty yards from the 
bottom, the other forty yards from the bottom. 

These tubeg were so arranged and construcfed that the explo- 
sion, as it passed the tubes, unsealed the outlet pipe, and the 
escaping water sucked in £ s€mple of air which was trapped by 
a special arrangement, and kgpt in the tuhe until the roge could 
be wound up. By this method it was intended that the sample 
of gas taken should represent that state of the air whilst the 
flame was passing, or dirgtly afterwards. © e 

The tube nearest the bottom, as the analysis will show, did 
partly collect the gas in the above conditiof&. The tube at the 
top, however, commenced fo act prematurely, and was probably 
started by the sound wave which preceded the explosion. This 
tube simply contained ordinary air. 

The following is an analysis of the gases found in the lowest 
tube :— 


e Per cent. 
Oxygen ... wee Pre cos ws = =39 
Nitrogen on nee 75°9 
Carbon dioxide oo ioe @.. I2'I 
Carbon monoxide ae Pee aw 81, 
o — 
100'0 
a 


This ingenious arrangement was due to Mr. W.J. Orsman, 
and it is probablysthe first successful atterhpt which hgs been made 
to get a sample of gas during the proyregs of explosion, and 
there is not the slightest doubt that the presence of such an 
amount of carb@n monoxide corerts mixtures of coal-dust and 

As the explosion takes plage, and as the carbon’ monoxide 
ready pro@uced is oxidised to carbone dioxide by the action 
upon it of water vapour present, and also by its direct com- 


` bustion with oxygen, the hydrogen of the water vapour is set 


free, whilst the heated coal-dust also yields certain inflammable 
products of distillation to the air, and partial combustion also 
of the coal-dust gives a considerable proporgion of carbon 
monoxide on@e more, and t®ese driven rapidly ahead of the 
explosion form with mor® coal-dust and gir a new explosive 
zone, and so by waves and throbs the Explosion is carried 
through the dust-laden galleries of the Mine. 

elhe experiments made by Mr, Hall, and investigationg in 
various colliery explosions, make it abundantly manifest that no 
explosive should be licensed’ for use in mines unless it can be 


` absolutely proved that it gives off no imflammable products of 


combustion. The following table will show theresults given by 
some of the explosives most largely used, which point . very 
clearly to the fact that, with the exception of the Sprengel ex- 
plosives, such as roburite and nitroglycerine, none of the 
bodies in use conform to this important requirement.. 
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Products of Combustion of Blasting Explosives. 
: Combustibles. 





Hydrogen and 


Powder. a Carbon dioxide. Carbon monoxide. -arsh pas. 
Gunpowder s06 10'S ae ST 
Blasting power ... 32°! 33°7 Sat 7'9 

Sprengel explosives— : 
Roburite ... 32°0 sis nil bee nil 
Ammonite - 330 asi nil pa nil 
Nitroglycerine explosives— 
Nitroglycerine 630 eed nil wes nil 
Gelignite 25'0 ae 7'0 as nil 
+ ẹCarbonite ... .. I9'0 15'0 ww. 260 
Blasting gelatine ... 36'5 ee aa 8'6 


Whilst not only these considerations, but Mr. Hall’s experi- 
ments, point to the absolute necessity of legislative enactments 
at once forbidding the use of blasting powder in any coal mines, 
noematter how free they may appear to be from fire-damp or 
from dust, if the returns made as to deaths caused by gun- 
powder and other explosives in mines for the year 1893 are 
examined, it will be cléarly seen that the exclusion of gunpowder, 
in handling alone, would do away with 80 per cent. of the 
accidents. So that if explosives of the Sprengel class were em- 
ployed, accidents due to the explosives used would be -prac- 
tically eliminated from the mining death roll ; and it is only a 
question of time as to when England will foll..w the action of 
France and Germany in altogether prohibiting the use of blast- 
ing power in dusty mines. 





THE POSSIBILITIES OF LONG-RANGE 
WEATHER FORECASTS} > 


JF we had perfect command of this subject, we should be able 

to trace the motion of a particle of aqueous vapour from 
point to point over the whole earth, and could predict whether 
at any time in the future it will fall as rain, or rise and fly away 
as an invisible gas. In the absence of this higher knowledge 
the only long-range forecasts that we are at present able to 
make are based upon empirical and very imperfect rules deduced 
from our study of the accumulated climatological statistics. Of 
course, such predictions do not imply any special knowledge of 
meteorology. Among the methods adopted in long-range 
forecasts are the following : 

(a) The average rainfall, temperature, &c., for any perfod, 
such as a month, and deduced from many years of observation. 
is called the normal. , The excess or deficiency of this month in 
any given year is called the departure for that year. A general 
prediction may be made to the effect that the rainfall for a given 
month and place may be expected to lie within the range of the 
values indicated by these known departures. 

(b) The series of annual or monthly values just mentioned 
gives us the means of finding out whether there is any simple 
sequence or connection between them and the apparently un- 
connected values that occur from year to year. Thus, it some- 
times happens that rainy seasons come after two or three dry 
seasons, or that after the same month has been dry in three 
successive years, one is then justified in predicting a wet month. 
Thus, Governor Rawson elaborated a system for the prediction 
of rain and the sugar crop in Barbados. 

(c) Slight but appreciable widespread, rather regular fluc- 
tuations of temperature, pressure, and rain have been revealed 
in the climate of Europe by Dr. Briickner, who finds that a de- 
ficient temperature and an excess of rain have alternated with 
excess of temperature and deficiency of rain in periods of thirty- 
six or thirty-seven years during the past two or three centuries ; 
the glaciers increase and diminish in volume, or advance and 
retreat, in correspondingly regular but somewhat retarded 
intervals, - Predictions may be based on these well-established 
periods, 

(d) Droughts are sometimes due to what happens in distant 
regions: thus, if there is a heavy snow on the Himalayas during 
the winter, there is a special liability to drought in lower India 
in the following summer, so that the prediction of a drought 
may be based upon the reports of snow-fall in a distant region 
several months before the drought oceurs ; but other droughts 
may occur without this preliminary snow-fall, This connection 


1 Reprint of an article contributed by Prof. Cleveland Abbe to the 
U.S. Monthly Weather Review. 
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is, so far as at present known, a local, arbitragy, or accidental 
one, and has not yet been found to recur in any other portion 


‘of the globe. 


(e) Droughts or floods may occur every year in some portion 
of an extensive region, so that it may become pSssible to predict 
the occurrence in a special section one year because one has 
occurred in another section a previous year. Thus, a serious 
drought in the lower Indian peninsula has, on five occasions, 
been followed by one in northern India the next year. 

(f) If we had maps of the weather of the whole globe for every 
month for a long series of years we should, undoubtedly, beable 
to find many similar coincidences, so that a drought for a given 
section might be predicted from the rain-fall, the snow-fall, the 
temperature, the pressure, or other conditions in a distant art 
of the globe. Asa rule, important climatic crises are the results 
of changes that have been going on slowly for a long time in 
distant parts of the earth. The general circulation of the air 
constitutes a complex system in which the areas of high pressure 
and dry clear air are the results of slowly descending Winds 
formed 
wherever a descending current of air, a mountain range, or other 
obstacle has an opportunity to push up the moister air of the 
earth’s surface. From this point of view rainy and dry and cold 
and hot seasons depend largely upon the varying relations of the 
upper and lower currents to the continents and even to each 
other. The long-range prediction of the clirgate of any season 
must depend upon the prediction of the general character of the 
horizontal and vertical movement of the air. In our present 
geological epoch the continents are permanent features, and we 
consider only the changes that take place in the atmosphere; 
but in studying the climatic changes of earlier geological epochs 
we have to consider the changes in elevation of the continents 
themselves. : 

(g) Such apparent connections as that between snow-fall on 
the Himalayas and the subsequent drought in’ northern India 
are not to be thought of as cause and effect respectively. It 
might be argued that the layer of snow must be evaporated, or 
melted, thereby absorbirg more heat than would have been 


_ required if it had fallen as rain and rapidly drained away ; but 


this cooling influence is distributed over many weeks, and 
through the immense quantity of air that has passed over the 
snow-fields during the winter and the spring, and is thereby 
rendered too slight to have any great local influence in India, 
A broader view of the subject shows us that the winter snow- 
fall and the summer drovght aie simply two features of an 
extensive system of changes in which the whole atmosphere of 
the earth takes part. The whole globe may be divided into 


, regions where the lower stratum is moving either horizontally 


or upward or downward, and where the upper stratum has 
similar diversities of movement, These systems of motion 
determine whether we shall have fair weather or rain, hot 
weather or cold, frcm day to day and accumulatively from 
month to month. Now these three movements are related to 
each other in such a way that the sum total of the energy 
involved throughout the atmosphere is sensibly constant, while 
the localities at which the upward and downward motions are 
taking place are undergoing perpetual changes. 

The centres of high pressure over the oceans and continents 
slowly sway east and west or north or south ; the paths of the 
storm-centres vary in a similar manner to suit the changes of 
these larger areas, and the centies themselves move rapidly or 
slowly in response to these same changes. ‘The air that ascends 
between the northern and southern tropical regions of high 
pressure descends sometimes in high latitudes, giving them cold 
weather with rain or snow ; at other times in low latitudes, giving 
them warm weather with droughts. It matters not whether 
the droughts in southern regions chronologically follow or 
precede the snows of the northern regions; in neither case can 
either one be spoken of as the cause of the other, but each is 
in its turn the result of changes in the so-called general circula- 
tion of the atmosphere. 

This general circulation, with all its variations, diurnal, annual, 


“and secular, is dependent ujon the intrinsic density of each 


portion of the atmo-phere and on numerous forces, such as the 
heat received from. the sun, the altraction of the sun, moon, 
and earth, the resistance offered by the irregular surface or the 
earth, and the interaction of slow and rapidly moving masses 
of air. The proper study of this subject constitutes the 
application of hydrodynamics to meteorology. 

The meteorologicai problem has some analogy to that offered 
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by the hy"iraulics of the Mississippi River, where cut-offs, cave- 
ins, mud-banks, and crevasses are continually forming and 
re-forming. We do not expect to be able to foretell when and 
where these will occur many years in advance, but we do keep 
a watch on the cendition of the river; and when conditions are 
favourable for the formation of any important change, we watch 
the process until thacatastrophe becomes more or less immi- 
nent, and then begin to make estimates, that may be, called 
pr@dictions, as to the exact time and place of the event. 
In meteorology the best we can do at present in long-range 
e predictions isto chart and study the occurrence of abnormal 
weather conditions over the whole globe ; these phenomena 
must be interpreted in the light of all the knowledge we have 
of the mechanics f the almosphere, for they are the results of 
purely mechanical operations covering the whole range of the 
mechanics of heat, gates, and vapours. @ 


__2_@ 





g 
SCIENTIFIC SERI4L. 


The Quarterly Jourmal of Microscopical Science, November. 
—On Julinia, a new genus of compound ascidians 
from the Antarctic, Ocean, by W. T. Calman (plates 
1-3). The colony îs descrjbed as ifregularly cylindrical in 
shape, measuring 78’5 cm. in length, and from 1'5 to 2'5 cm. 
in diameter ; it was found floating on the surface of the sea in 
the north of Erebus and Terror Gulf; a considerable quantity 
was seen ; no attaching {bres were found, but it was probably an 
attached form. The species is Wescribed as Fulinza australis, 
and it is provisionally plac@d in the Distomidae.—Hermaphrodi- 
tism in mollusca, by Dr. Paul Pelseneer (Ghent) (plates 4-6). 
Hermaphroditistn is found in the Amphineura, the Gastropoda, 
and the Lamellibranchia. It is not self-sufficient, is sometimes 
protandric; it would seem to thè duthor to be not a primitive 
arrangement, but to be derivedgyom the unisexual state, and to 
have been established upon the female organism.—Description 
of the cerebral convolutions of the chimpanzee known as 
t Sally,” With notës on the convolytions of the brains of other 
chimpanzees and@of two orangs, by W. Blaxlawd Benham (plates 
g-11).— On the ihadequacy of the cellular theory of development 
and on the early development of ngrves, particularly of the third 
nerve and of the sympathetic, in Elasmobranchii, by Adam Sedg- 
wick, F.R.S. More than ten‘years ago the author called atten- 
tion to the inadequacy of the cellular theory of development : 
‘*Embryonic development can no longer be looked upon as 
being essentially the formation by fission of a number of units 
from a single primitive unit, and the coordination and modifica- 
tion of these units into a harmonieus whole. But it must 
rather be regaitied as a multiplication of nuclei and a specialisa- 
tion of tracis and vacuoles in a continuous mass of vacuolated 
protoplasm.” And ‘‘altffough opinions have changed on this 
important subject, and although there aresome who think that 
they have escaped from the domination of this fetish of their 
predecessors, yet aga matter of fact the cellular theory of 
developnfent is still rampant, still blinds mén’s eyes to the most 
patent facts, and@still obstructs the way of real progress in the 
knowledge of structure.” When a student begins his zoology 
he is told that “the various structures preStnt in a -protozoon 
are all arts of one cell, whereas ina metazoon the various 
parts are composed of groups of cells which differ from one 
another in structure® When in a later period of ‘his studies he 

ebegins embryology, ‘‘the importance and distinctness of the 
cell meets him ateevery step, from the complete cleavage which 
he is led to believe is primitive, to the development of nerves 
according to the views of His.” If we take the so-called 
mesenchj me tissue of elasmobranch embryos, it is described as 
consisting of ‘ branched cells*lyjng between*heecto- and the 
endo-derm,” whige, as a matter of fact, “ the separate cells have 
no existence,” but ‘there is a reticulum of a pale non-staining 
substance holding "nuclei at its nodes. And far from the 
development of nerves being an outgrowth of cell-progesses 
from certaia central cells, it js simply a differentiation of a 
substance which was already in position.” This important 
memoir is so condensed as to make it extremely difficult to 
condense it further, but enough has been given to indicate its 
nature.—On Benhamia cecifera, n. sp., from the Gold Coast, by 
W. B. Benham (plate 12). This large species (20 inches) 
was found at Axim in the Fantee country, on the west coast. of 
Africa. 7 
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SOCIETIES AND ACADEMIES. 
kd 


LONDON. 


Royal Society, November 22.—*f A Determination of the 
Specific Heat of Water in terms of the International Electric 
Units.” By Prof. Arthur Schuster, F.R.S., and William 
Gannon, Exhibition (1851) Scholar, Queén’s College, Galway. 
This research was originally undertaken by Prof. Schyster 
and Mr. H. Hadley, before the authors were aware that Mr. 
E. H. Griffiths was engaged on a similar investigation, Aftey 
a number of preliminary experiments, and just as the fina 
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of Mr. Griffiths are, however, of smaller importance than the 


difference. which exists ‘between them and the equivalent as. 
determined directly by Joule, Rowland, and Miculescu. . 


Jeule’s latest value, which is the only one which needs con- 
sideration, is 77265 foot-pounds, at 61°7 F. The number 
refers to the degree as measured by Joule’s mercury thermo- 
meter. Rowland adds to this a correction to the air thermo- 
meter of about 3, and another small correction for a change in 
the heat capacity of the apparatus, which brings the value up 
to about 776. The correction to the air thermometer has been 
obtained by means of a comparison made by Joule himself with 
one of Rowland’s thermometers. Joule’s original thermometers 


arrangements for the conduct of the measurements were being | have been temporarily placed., by Mr. B. A. Joule in the hands 


definitely made, Mr. Hadley, on his appoistment to the head- 
mastership of the School of Science and Art, Kiddermiaster, 
had to‘leave Manchester, 


On Mr. Hadley's departure, Mr. W. Gannon tonk his place. «| occasion. 


From the former gentlemag we received a good deal of help in 
the devising and construction of some important perts of the 
apparatus, 


ofeProf. Schuster, in order that an accurate comparison may be 
instituted between them and modern thermometers, A full 
description of the comparisons made will be given on another 
The result arrived at shows that the correction is less 
than that assumed by Rowland, and would bring his value up 
only to 775 at the temperature indicated, . 
Gr€at weight -must be attached to Rowland’s determination, 


The principle o@ the method we have used is extremely | which at the temperature to which Joule’s number applies is 


simple, 
measured by / ECat, where E is the difference of potential at 
the ends of the conductor, C tee currené,and ¢ the time. We 
keep the electromotive force c@nstant, and measure f Cdt 
directly by a silver voltameter. We do not, therefore, require 
to know the resistance of thé wire, and we thus avoid the 
difficulty of having to estimate the excess of temperature of the 
wire over that’ of the water inwhich it is placed. We also gain 
the advantage of not having to measure time, and therefore to 
be able to complete the experiments more quickly than we 
could have safely done if the length of time the current passed 
had to be mea’ured with great accuracy. 
Our final value is ee , 


J=4'1804 Joules on the 1ærcury scale of hard Frend glass, 
4.°1905 on the nitrogen scale, ` 
41917 on the hydrogen scale, 

at a temperature of 19°'I. 


. 

In comparing our results with that of other*observers, we have 
in the first place to considey the value which Mr. Griffiths has 
obtained in his very excellent series of measurements. His final 
result (Roy. Soc. Proc. vol. lv. b. 263 Phil. Trans. clxxxiv. A 
(1893) is 

J =4°1982(t — 0°00266 6—15) x 10.7 


° 
This refers to the nitrogen thermometer. Ata temperature of - 
19°'I, the value would be reduced to 4'1936, which corresponds 
to our 4°1905 ať the same temperature. ‘Griffiths’ value is to be 
increased slightly, owing to the fact that he really measures the 
difference between the specific hea®of water and of air. This 
would increase the value of J by ‘oo1r about, so that the value 
of J at 19°'r would be raised to 4°1947 x 10’, which is exactly 
one part in a thousand larger than ours. The difference is small, 
but must be due*to some systematic erron as bo#h Griffiths’ 
value and our own agree so well with each @her, that ordinary 
observational errors and accidental disturbances could ñòt have 
produced so larg® a difference ine our results. , The least satis- 
factory part of a calometric measurement must always be the 
application of the cooling correction, and we have considered 
it of great®importance to reduce that @orrection as much as 
possible. The uncertainty of the cooling correction does net 
necessarily depend on its value ; thus we caa much diminish it 
by starting, as we have done in the third series, with the initial 
temperature of the calorimeter about as much below that of the 
water jacket as the final temperature is above it; yet the 
uncertainty of the corregtio® does not seem to us to be 
diminished by that process. We may reasqnably estimate the 
uncertainty due to the cooling correction, by calculating what 


The electrical work done jin a conductor, being | 777-6, and at 19°°I, 776°, corresponding to our 778°5. 


Equivalent in foot-pounds at Greenwich at 19°'t referred to the 


“ Paris” Nitrogen: Thermometer. 


Joule. g Rowland. Griffiths. Benue ajid 
774 776°1 779I 778°5 


We now turn to an investigation of Miculescu (Annales de 
“Chimie et de Physique, vol. 27, 1892), in which the mechanical 
equivalent of heat is measured directly by what seems a very 
excellently devised series of experiments. Its result is 
41857 x 107. : 

In order to compare Miculescu’s value with that of others, 
we must apply a temperature correction which is somewhat 
doubtful ; but taking the mean of Rowland’s and Griffiths’ 
values as the most probable at present, we obtain at 15° the 
following table :— 


Equivalent in foot-pounds at Greenwich at 15° referred to the. 


** Paris” Nitrogen Thermometer. 


Joule. Rowland. Miculescu. Griffiths. Gaston: 


775 778°3 776°6 780'2 779°7 
If we remember that Rowland’s number referred to the 
“Paris” nitrogen thermometer would probably be smaller by 
one unit, we are struck with the fair ayreement there is, on the 
one hand, between the results of Joule, Rowland, and Miculescu, 
and on the other hand between Griffiths and ourselves. ' 
As far as we can draw any conclusions from the comparison, 
it seems to point to a difference in the value obtained by the 
electrical and direct methods. Whether this difference is due 
to some remaining error in the electrical units, or to some 
undiscovered flaw in the method adopted by Mr. Griffiths and 
ourselves, remains to be decided by further investigation. 


Linnean Society, December 6,—Mr. C. B. Clarke, F.R.S., 
President, in the chair.—Mr. E. M. Holmes exhibited and 
made remarks upon a small collection of Japanese marine alge, 
some of which were of considerable rarity in European collec- 
tions. —Prof. D. Campbell brought forward some illustrations 
of the relations of vascular crypiogams, as deduced from their 
development. His remarks, which were listened to with great 
attention, gave rise to an interesting discussion, in which Prof. 
_Bower, Dr. D, H. Scott, Mr. Carruthers, and Prof. Marshall 
Ward took part.—‘‘A new revision of the Dipterocarpee,” was 
the title of a paper by Sir Dietrich Brandis, K.C.1.E., who 
gave an excellent account of this order of forest trees, their 
structure and mode of growth, together with a survey of the 
literature relating to them, and a clear exposition of his views 


t 
Schuster and 


the error in the observed rate of cooling, #ither at the beginning | concerning classification. He pointed out that the order 
or jhe end of the experiment, must have been in order to pro- Diptervcarpee consists almost entirely of large trees which do 


duce a difference of one part in a thousand in the final result. 
We find in our own experiments that the*error must have 
amounted to more than 15 per cent. We consider it unlikely 
that so large an error occurred always in the same direction. 
Apart from the cooling correction, however, it is difficult to see 
how a difference one-tenth per cent. in our result can be pro- 
duced. unless by the accumulation of a number of -small errors. 


not flower until they have attained a great size, with a spread- 
ing crown on a branchless stem often more than 100 feet high. 
Hence it is difficult to obtain complete specimens in flower and 
fruit; and this explains why a large propurtion of the genera 
and species have only of late years become accurately known, 
Korthals in 1840 knew 34 species; A. de Candolle in 1868 
described 126; Mr. Thiselton Dyer in 1874 estimated the order 


The difference between our value of the equivalent and thar | at 170, Sir D. Brandis now considers that there.are 320 well- 
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ascertained species, belonging to sixteen genera, omitting the 
genera Ancistrocladus and Lophita, which he*egaitis as justly 
excluded from the order. Notable species are the Sal tree of 
India (Shorea robusta), great forests of which extend along the 
foot of the Himalayas and in Central Indig the Eng tree 
(Dipterocarpus tuberculatus) of similar growth in Burma, and 
others found in Cochin China and. Borneo. In the discussion 
which followed, an extended criticism was offered by Mr. 
Thiselton Dyer, who had paid special attention to this order of, 
trees, and who, admitting the soundness of the author’s views, 
considered his exposition of them most valuable. The paper 


, was illustrated by lantern-slides showing the chief peculiarities 


of structure in the flowers and fruit. « 


, Royal Meteorological Society, December 19.—Mr. R. 
Inwards, President, in the chair.—Mr. H. Southall read a paper 
on floods in the ‘West Midlands, in which he gave an interesting 
account of the great floods which have occurred'in the rivers 
Severn, Wye, Usk, and Avon. He has collected a valuable 
record of the floods on the Wye at Ross, which he arg®ges 
in three classes, viz. (1) primary- or highest of all, those of 
14 feet 6 inches and above ; (2) secondary, those with a height 
of 12 to 143 feet; and (3) tertiary, those with a height of 10 to 
12 feet. ‘The dates of the floods above 14 feet 6 inches are as 
follows : 1770, November 16 and 18; 1795, February 11 and 
12; 1809, January 27; 1824, November 24; 1831, February 
10 ; 1852, February 8 and November 12. THe height of the 
recent flood on November 15, 1894, was 14 feet 3 inches, which 
was higher than any flood since November 1852. The flood on 
the Avon at Bath on November 15, 1894, is believed to have 
been the highest on record.—Mr, R. H. Scott, F.R.S., gave 


an account of the proceedings of the International’ Meteoro- | 


logical Committee at Upsala in August last, with special refer- 
ence to their recommendations on the classification of clouds 
and the issue of a cloud atlas (see NATURE, December 20),— 
A paper by Mr. S. C. Knott was also read, giving the results 
of meteorological observations made at Mojanga, Madagascar, 
during 1892 to 1894. 

i EDINBURGH, 


~ Royal Society, November 27.—Prof. Copeland, Astro- 
nomer-Royal for Scotland, Vice-President, in the chair, — 
Prof, M‘Kendrick read a paper on observations with the 
phonograph, with experimental illustrations. He has devoted 
great attention to the development of the instrument. He 
uses very.large conical metallic resonators, and has succeeded 
largely in getting rid of the nasal sound of the instrument, so 
that part-songs and concerted instrumental pieces can be 
reproduced with considerable accuracy, and can be made 
audible throughout a very large room. He exhibited, by means of 
a lantern, a large number of photographs of the surface of the 
wax drum, pointing out the peculiarities of the record 
corresponding to various qualities of instrumental or vocal 
notes and chords. 

December 3.—Prof. Geikie, Vice-President, in the chair. 
—Dr, John Smith communicated notes on a peculiarity ix 
the form of the mammalian tooth. Roughly speaking, the 
general appearance of the mammalian tooth is that of a cone, 
flattened to some extent, and twisted about its axis to a greater 
or less degree, and then bent so as to form a portion of a circle. 
If this bending takes place to a large extent, it is not easy to 
recognise the axial twist. The author showed that the charac- 
teristic is always present, being easily seen in the strong’ 
spiral of the narwhal’s tusk, or the remarkably twisted teeth of 
the Mesoplodon described by Sir William Turner in the Reports 
of the Challenger expedition, and being almost unrecognisable 
iin the human tooth. The axis of the twist is directed back- 
wards and inwards from the face of the tooth, and it is this 
characteristic which enables dentists to distinguish teeth from 
‘each side of the mouth.—Mr. Gregg Wilson read a paper on 
the development of the Miillerian duct of amphibians. 
He contends that this duct does not arise from splitting of the 
segmental duct, but is developed in the same way as the 
Miillerian duct of the higher mammals.—Dr. George Hay, 
Pittsburg, submitted an’ account of a new method of correcting 
courses at sea. His apparatus consists of two superposed ° 
compass cards, whose north points are set at an angular 
distance apart which is equal to the magnetic variation, The 
true course being read off on one, the corresponding point of 
the other gives the compass course. Simple as this arrange- 
ment is, Dr. Hay asserts that he has never known it to be 
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employed “at sea.—Prof. Tait read a note on the constitution 
of volatile liquids. His equation, deduced from the graph of 
the Challenger results, applies with great accuracy to non- 
volatile liquids, such as water, at ordinary temperatures and 
at» pressures up,to 3000 atmospheres, It does not apply 
with quite so great accuracy at the lower pressures to such 
liquids at or near their boiling points, and it is still less 
accurate in this resþect when applied to volatile liquids. 
Prog. Tait suggests that this may be due to the existence, 
in the liquid, of dissolved gases or of vapour.—Prof. Tait 
e@lso read a note on the isothermals of ethylene.” His 
equation enables one to calculate, with great accuracy, the 
pressure, at a given temperature and volume, in the neighbour- 
hood of the critical@point, from Amagat’s observations ; but the 
volu@e, at a temperatu e and pressure in the neighbourhood of 
the critical point, given by Amagat’s observations, cannot be 
calculated, with any approach to accuracy, from the equation. 
This is due to the excessive rapidity with which the difference 
of the volumes in the liquid and vapourous states diminishes with 
increase of temperature as the critical point.is approximated to. 
6 


s 
Paris. 


` ; 

Academy of Sciences, December 17.%-Annual public 
meeting.—M, Maurice Poewy ig the chair.—The proceedings 
were commenced by %an address, delivéred by the President. 
The past year was referred teas a period of slow growth and 
consolidation of knowledge rather than as being characterised 
by any very brilliant discoveries. The members and associates 
deceased during the ygar—MM. Edmond Fremy, Brown- 
Séquard, Mallard, Duchartre, Feedinand de Lesseps, General 
Favé, MM. Hermann vo: Helmholtz and P. Tcéhbichef— 
weré referred to appreciatively, and their influence on the pro- 
gress of science p8inted out. The system of prizes given by the 
Academy was referred to at the conclusion of the Address, which 


was followed by the reading of the afvards by M. Berthelot. In. 


Geomgry the grand prize for the mathematical sciences was- 


awarded to Dr. Julius Weingarten ; honourable mention was. 


accorded to M. C. Guichard. The Bordin prize was adjudged ` 


to M. Paul Painlevé ¢Analytical Mechanics), MM. Liouville and 
Elliot receiving henourable mention. The Framcceur prize was 
obtained by M. J.°Collet ; the Poncelet prize by M. H. Laurent, 
for his mathematical works. In Mechanics the extraordinary 
| prize of 6000 francs was awarded to (1) M. Lebbond (2000 
fr.), for his works on electricity”; (2) Commandant Gossot (2000 
fr.), for the determination of the velocity of projectiles by means 
of sound phenomena ; (3) Commandant Jacob (1500 fr.), for his 
study *of the ballistic effects of ghe new powders; (4) M. 
Souillagouét (500 fr.), for his ‘‘ Recueil de Tables du point 
auxiliaire.” The Montyon prize febl to M. Bertrand de 
Fontvioland, for*his works on the resistance of materials. The 
Plumey prize was equally divided between: M. André Le 
Chatelier and M. J. Acher., M. Autonne received the 
Dalmont prize (3000 fr. triennially) for his works on anal sis. 
In connection with the same prize, M. Maurice d’Ocizne 
was awarded a supplementary prize, M. Pochet exceptionally 
honourablesmention, and M. Willotte very honourable mention. 
In Astronomy the Lalande prize was adjudged to M. Javelle 
for his ‘researches on nebulae. The Damoisean prize, for’ per- 
fecting methods of calculationgf perturbations®f minor planets, 
went to §f. Brendel. The Valz prize was awarded to M. 
Coniel. for work on small planets, and the Janssen prize to 
Prof. George Hale ¢solar photographic observafions). In 
Statistics the Montyon prize was adjudged to M. Boutin, a 
supplementary prize to Dr. Faidherbe, and honourable mention 
to Dr. ʻA. Cartier and Dr. Tastiére. In Chemistry the Jecker 
prize’ was divided between MM. Barbier, Chabrié, P, Adam, 
and Meslans. ẹln Mineralogy and Geology the Vaillant prize wes 
not awarded, as no memoir had len presented. ®In Botany the 
judges for the Desmaziéres prize awarded an ‘‘ encouragement,” 
to M. Sappin-Trouffy, The Montagne prize was accorded to 


M. .Husnot for his Publication on Mosses; Brother Joseph - 


Heéribaud received a second prize for his ‘‘ Diatomacexy, of 
Auvergne.” ln Anatomy and Zoology the Thore prize to 
M. Cuénot for werk on the physidlogy of insects. The Savigny 
prize to M. Mayer-Eymar for -researches in conchology. The 
Da Gama Machado prize was reserved, although the Commis- 
sion gave high praise to work submitted by Dr. L. Phisalix 
and M. L, Joubin. In Medicine and Surgery the Montyon 
prize to (1) M. Félizet for a treatise on “inguinal hernia of 
infancy, (2) M. Laborde for his work on “the physiological 
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treatment of the dead body,” (3) M. Panas for his treatise on 
“affections of the &yes.” Mentions and minor awards went 
to MM. Legendre, Broca, Vacquez, Vaudremer, Marcel 
Baudouin, Ferreira, Ernest Martin, Pietra Santa, Voisin, 
and Petit, The Barbier prize was aWarded to Prof. 
Henri Leloir, for his work on _ scrofulo-tuberculosis, 
Drs. Artault and Tscherning receivingehonourable mention. 
The Bréant prize was adjudged to M. Arloing for his work on 
the bacillus of peripneumonia in cattle ; the Godard prize*was 
accorded to MM. Melville-Wassermann and Noël Hallé; the 
Parkin prize to MM. Behal and Choay; the Bellion prizé 
between Dr, Lardier and MM. Beni- Barde and Materne, Dr. 
Renon receiving honourable mention ; the Mége prize to M. 
Faure ; the Lallemand prize to M. Gley, honourable mantion 
to MM. Nabias and P. Janet.—In Physiology, the Montyon 
was divided betWeen MM. Phisalix and Bertrand and M., 
Raphaël Dubois, honourable mention being given to MM. 
Morot, Blanc, and Philippén; the Pourat prize ll to: M. 
Haufmann, a mention being accorded to M. Thiroloix. In 
Physical Geography, the Gay prize was awarded to M. Martel. 
General prizes—The Montyon pr ‘ze (unhealthy industries) was 
divided between eMM. Balland and Lay@t ; the Cuvier prie was 
awarded to Mr. John Murray. of the Challenger expedition ; the 
Trémont prize was accgrded t® M. Emilę Rivière ; the Gegner 
prize to M. Paul Serret ; the Dekalande-Guérineau prize to the 
Marquis de Folin ; the Jérome Ponti prize to Commandant 
Defforges ; the Tchihatchef prize to M. Pavie ; the Houllevigue 
prize to M. Bigourdan ; the Cahours prize Ea to M. Varet and 
(2) M. Freundler ; the 'Saintgur prize®to MM. L Deburaux and 
M. Dibos ; the Laplace prize to M, Edouard Glasser ; and the 
Rivot prize to MM. Glasser, Leprince-Ringuet, Henri Parent, 
and Le Gavrian. The programme of prizes for 1895, 1896, 


1897, and 1898 is given in detail so far as yet decided. 


“BERLIN. 
- Physiological Society, November 23.—Prof. at, Bois 


; Reymond; “President, in the chair.—Prof. Zuntz gave an 


account. ‘of his researches on the mgasurement of the 
amount ‘of blogd in cir€ulation and the,:work done by 
the heart. For the horse he found jt to 72 cc. of 
blood per kilo body-weight per second; for the dog, as 
based on the consumption of oxygen, 78 c.c. These values do 
not correspond to the marked défference in size of the animals, 
but may be explained as due to the fact that the dog was experi- 
mented upon while fasting and at rest, whereas the horse was 
not. Fora horse in complete rest the value obtained was 50 
c.c. For man he estimatei the value at 60 c.c. : Blood- 
pressure falls but slightly along the arterial system, and was 
found to be nearly the same in the carotid and jn a small branch 
of the facial artery. The work done by the human heart he 
calculated as amounting to about 2@000 kilogram-metres in the 
twenty-four hours, When the body is working the work done 
by the heart incred$es also, so that in the case of the horse the 
blood pumped out now amounted to’600 c.c. per kilo per second, 

or twelve, times asenuch as during rest. ° The frequgncy of the 
pulse could by ‘work be increased four-fold, ‘and the work done 
by the heart to thrice its normal amount. _%r, Cohnstein had 
carried out further experiments on the transudation of. solu- 
tions of salts into distilled water, and using mixtures of salts as 
well as mixtures of colloids and, crystalloids, he had® observed 
that an inqeased transudation of the splids follows upon an 
increase of external pressure. He applied these results “to 
explain the mode of formation of lymph, which he attributet 
to transudation as well as to filtration, thus’ opposing 
Heidenhain’s view that it is due to a distinct secretion. He ex- 
plained the action of lymphagogues, on the basis of his ‘own 
experiments,as@lue to the powa these substances possess, when 
mixed with an albuminous ftid, of confining the diffusion of the 
external fluid entirely towards the interior ®f the tube which 


. contains them in solution, e 


. AMSTERDAM. z 


Academy of Sciences, ‘November 24e—Ptof. Van de 
Sande Bakhuyzen in the chair.—Prof. J. A. C. Oudemans 
communicated the resulis obtained in solving two problems, an 
astronomical and a geodetical one, namely :—(1) In how ‘long a 


` period do stars, the velocities of- which in the line of vision are 


known, lose or gain o'I magnitude? (See ‘‘ Our Astronomical 
Column,” December 13, p. 160).—Dr. Van Romburgh (Buiten- 
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zorg) has ¢xamfned the essential oils of Polygala variabilis, 


H. B. K., B. albiflora, Polygala oleifera, Heckel, and Polygale . 


Javana, and found them to be nearly all methylsalicylate,— 
Mr. Jan de Vses: on a group of plane curves. This paper 
contains some theorems on plane curves ġ of the (7 + w) order, 
with 7? double points, (A), forming the base of a pencil of 
curves of the mt degree. 





- DIARY OF SOCIETIES. 
. LONDON. `` 


THURSDAY, DECEMBER 27. 


Rean InsTITUTION, at 3.—The Manufacture of an Electric Currentr 
Prof, J. A. Fleming, F.R.S. 


FRIDAY, DECEMBER 28. 
Rovan GEOGRAPHICAL SOCIETY, at 4.—Holiday Geography: Dr. H. R- 


SATURDAY, DECEMBER 29. 
Rovat. INSTITUTION, ‘at 3.—The Current Working of a Chemist: Prof. 
J. A. Fleming, F.R.S. 
SUNDAY, DECEMBER 30. 
SUNDAY LECTURE SOCIETV, at 4.—T'he Action of Light on Bacteria and 
Fungi: Prof. Marshall Ward, F.R.S. 
TUESDAY, JANUARY 1; 1895. 
ROYAL INSTITUTION, at 3.—The Working of an Electric Current: Prof. J. 
A. Fleming, F.R&. 
THURSDAY, JANUARY 3. 
ROYAL INSTITUTION, at 3.—The Working of an Electric Current: Prof. J.. 
A. Fleming, F.R.S. 
SATURDAY, JANUARY 5. 


Roya. INSTITUTION, at 3.-The Working of an Electric Current: Prof, J.. 
A. Fleming, F.R.S 





CONTENTS. . 
A Standard Treatise on Chemistry. By M. M. 


Pattison Muir . 
Man—the Primeval Savage, By Prof. W. Boyd 


PAGE 


193 


Dawkins, F.R.S. : s.. WOE 
The Sequence of Studies. ` By H. G. Wels. |) | 195. 
Our Book Shelf:— 

Conway : ‘* Climbing and Exploration in the Kara. 
koram-Himalayas” . el a, 0 . 196 
“ The Royal Natural History ” eae E eee 197 
Munro: ‘Kitchen Boiler Explostons ” i % 197 
Gordon: ‘‘ The Island of Madeira, for the “Invalid 
and Naturalist” ........ ticks oy Suto? ase, CLOT 
Letters to the Editor :— l 
vaca ta Characters.”"—Right Hon, Sir Edw. . 
Pry; BRIS. cine Gave oe ee a a ts 197 
The Alleged Absoluteness of Motions of Rotation. — 
A. E. H. Love, F.R.S. naaa eee 198- 
The Antiquity: of the ‘‘Finger-Print” Method. — 
Kumagusu Minakata........ 199 
- Peculiarities of Psychical Research. —~Edward Ti 
Dixon; Prof. Karl Pearson. . 200- 
The’ Artificial Spectrum Top.—Charles E. Bèn- 
ham; Prof. G. D. Liveing, F.R.S. .. .. a. 200 
u t Solute.” —F, G. Donnan . . . oe ooa. 200 
‘ The Elements of Quaternions,”—Lieut.-Colonel 
H. W. L. Hime... 0 2. eee 205 


(Zilustrated.) By A, Fowler zor 
By Dr. Hugh Robert 


The Lick Observatory. 
Studies of a Growing Atoll. 


Mil .. 2... Pane era gee a ae apse e ar (203. 
Notes, (iltustrated) goth Be wa enna, hives ays 205 
Our Astronomical Column :— 

Advances in Lunar Photography . . +e .. et . . 207 

Cometary Ephemerides ..... R . 207 

Russian Astronomical Observations. 207 
On a Remarkable Earthquake Disturbance observed 

at Strassburg, Nicolaiew, and Birmingham, on 

June 3, 1893. (WUustrated.) By C. Davison; Dr. 

E. von Rebeur.Paschwitz..... har Gr ene o% 

l Ezplosions in Mines .,...08....-. 21I 
The Possibilities of Iidne Range Weather Fore- 

casts. By Prof. Cleveland Abbe ..... 212 
Scientific Serial .. 0.0.0.0 000-005 4 213 
Societies and Academies, .....-....-. 214 
Diary of Societies. ..........6.2-8.. 216 


oo 


om 


<<: 


<è 





217 





THURSDAY, JANUARY 3, 1895. ° 





BIOLOGICAL LECTURES AND ADDRESSES. 


Biological Lectures and Addresses delivered by the late 
Arthur Milnes Marshall, M.A., M.D, D.Sc., FRS. 
Edited by C. F. Marshall, M.D., B.Sc., F.R.C.S. 
(London: Nutt, 1894.) 

M ANY of us remember the pleasure experienced ið 
A listening to the vigorous addresses of Prof. 
Milnes Marshall, whose sudden death, about a year 
ago, was such a blow to biologists and to all interested 
in the spread of scientific education. In reading thom 
now, the energy and humour of the speaker are ever 
present in the memory, giving life to the apt illustrations 
and clearly expressed thoughts. 

The choice of appropriate subjects for the occasion of 
these addresses shows remarkable discrimination. It is 
quite clear that the late Prof. Milnes Mahall believed 
that a single address—if heard at the right point in his 
career, and delivered with the confidence of this belief— 
might change the whole attitude of mind with which a 
student approached his subject. 

Lecturing to the Owens College Medical Students’ 
Debating Society, he chose as his subject “ Embryology 
as an aid to Anatomy.” In preparing to address a class 
of students expected to deal with, and to remember, in 
the course of their daily work, innumerable details which 
are as yet far from receiving a scientific interpretation, 
he selected embryology, which “ offers an explanation of 
many otherwise completely unintelligible anatomical 
facts”; and by the example of the development of the 
netves supplying the muscles of the eye, the thoughts of 
many young anatomists may well have been turned into 
a direction which was of the most inestimable benefit to 
their study. 

Equal wisdom and foresight were shown in the selec- 
tion of subjects for. addresses to the Members of the 
Manchester Microscopical Society, viz. ‘ Inheritance ” 
(1888), “The Shapes and Sizes of Animals” (1889), 
“Some Recent Developments of the Cell Theory” 
(1890), and “Death” (1893). In the choice of these 
subjects, and in their treatment, the Members of the 
Society are shown that the most profound biological 
problems are to be approached and, perhaps, solved by 
the study of the most minute detail and the lowest forms 
of life. The student thus made fully aware of the 
dignity and possibilities of his subject, will not be likely 
to forget, in the patient investigation of histological or 
biological detail, the wide issues which are at stake. 

The subjects chosen for presentation to other audiences 
are just as happy. Sometimes, as in “ The Theory of 
Change of Function,” a difficulty in evolution by natural 
selection is taken as the subject, and the final solution 
given in the clearest and simplest manner. It would be 
well if this address were widely known, for the difficulty 
it deals with is still frequently raised, just as if no 
explanation had ever been forthcoming. In other cases, 
wide questions, such as “The Influence of Environ- 
ment” or “Animal Pedigrees,”. form the subjects of the 
addresses. 
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The addresses abound in humorous and apt illustra- 
tions. Thus, on p. 39, in order “to show that, even in 
our worldly transactions, changes of environment often 
produce not only direct and immediate changes and re- 
adjustments, but also definite and calculable ones,” he 
gives as an example the following :—‘ Let a be a mer- 
chanf, and é his purse: the combination aé will at once 
sķike you as a natural and stable one. ... Now let c 
be a highwayman, and d his pistol: the combination cd 
is again recognisegl as a natural and stable one. Now, 
bring the compound aé into the presence of the com- 
pound cd, and mark how the stability of the former is 
shaken. ... The several elements become rearranged 
in a manner that finds perfect expression inthe formula— 

` ab 4-cd = a + bed.” J ' 

Agaip, in order to illustrate the tendency towards re- 
version to an ancestral condition, the càrd house is 
selected— oer ge p 

“The resulting structuræ®is a far more imposing one 
than the pack of cards when laid flat on the table, but it 
is also an eminently unstable one, its instability being 
directly proportional to,the extent to which it departs 
from-its initial condition.” (p. 164.) 

“ The influence of food yolk on development” is com- 
pared to “that*of capital in human undertakings” 
(p. 224), the metaphor being worked out in aft interesting 
and amusing manner. Prof. Wéismann’s views on the 
absenc® of death in Protozoa af illustrated on P. 273 as 
follows:— , i 

“ If the origina] Amoeba be called Tom, and the pro- 
ducts of fission *Dick and Harry, the upshot of the 
process may be expressed by saying that Tom has dis- 
appeared without having died,*while Dick and Harry 
have come into existence Without having been born. 
Nothing has died, there is no corpse to bury, and our 
ordinary ideas with regard to individuality and identity 
fail altogether to afford answereto the question—Where 
is Tom at the end of the process ?” 

There are aefew sentences in the addresses which 
are perhaps capable of misconstruction. Prof. Milnes 
Marshall appears to have hesitated to accept the belief in 
the hereditary transmission of acquired*characters, and 
yet there are some statements which seem to imply this 
belief. Tis is the case with the statements that the 
white man and tlfe negro have been evolved “through the 
long-contiaued action of eselection and® environment ” 
(pp. 247eand 358), that modifications of development 
have occurred “dye chiefly to mechanical causes ” 
(B. 316), that the “larger size of the eggs of fresh-water 
forms. appears tœ be dependent on the nature of the 
environment” (p. 313), although in this case it is clearly 
shown on thę following page that environment is believed 
to act selectively and not dir@etly. ° 

The term “acquired character” is made to bear still, 
further burdens in the way of special interpretations. It 
was unfortunate so late as 1890 to continue to speak 
of the distinction in development “between those 
characters which are really historical and,inherited, and 
those which are acguired or spurious additions to the 
record” (p. 307), or to speak of the view that Amphioxus 
and the Cyclostomes are “degenerate animals—whose 
simplicity is acquired and deceptive rather than real and 


l ancestral.” (p. 335.) 


L 
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The book is well and clearly printed, and has been 
extremely well edited. The only printer’s error noted 
was in thetitle of Mr. Oldfield Thomas’ paper on p. 318. 

e >: E. B. P. 





TEXT-BOOK OF AGRICULTURE. e 


Advanced Agriculture. By H. J. Webb, Ph.D., B. Sç. 
(Lond.). 8vo., pp. vi. and 672., (London: Longmans, 
` Green, and Co., 1894.) 


EXT-BOOKS of agriculture are ? yapidiy i incræasing 
in number. The name of the author on the 
title-page of this is that of the late Principal of 
the Agricultural Collef=*at Aspatria, Cumbegland, who, 
most unfortunately, was unable.to complete the work. 
He was struck @lown at a contparatively early age, and 
in the midst of hard work and a euccessful.care@r. He 
is most highly spoken of, and degervedly so, in the pre- 
face by the editor of the b8ék, Mr}. Lister, of Aspatria. 
From such hands we anticipated much and good work, 
though the task might appear heavy. We regret to say 
that we have been greatly disappointed? 
We are told that— e 


e 

“This work, though primarily intended for the advanced 
stage of the Science and Art Departmefts’ Examination 
in Principle$ of Agriculture, will also cover the greater 
> part of the syllabus of the Honours stage. Care has, 
however, been taken nafto adhere too rigidlyeto the 
syllabus in question, and we trust it may be found 
. equally serviceable for the examination for ghe diploma 
in Agriculture of the Mighland and Agricultural Society 
in Scotland, ‘and the senior examination of me Royal 
Agricultural Society of England. i : 


Even the fact that the bopk has been prepared mainly 

to assist students to pass examinations, can hardly excuse 
some of the statements we meet with. In agricultural 
geology we are told, ameng other scraps of information 
that zeolites are “ hydrated silicates of alumina or lime.” 
' This is scarcely true. “ Diorite consists of plagioclase 
and hornblende.” ‘This is true, but as the meaning of 
plagioclase is nowhere explained, it does not help the 
student much. ‘In agricultural physics we learn that “a 
heavy soil might contain absolutely double the amount of 
phosphoric thaf a light soil did, although it ould show. 
only: the same percentage if it were wice as heavy,” 
We have tried to believe this, but till now we do not 
understand it, In engineering, a definition eof horse- 
power isegiven without any mentipn or suggestion: of 
dime as a possible factor. 

In chemistry, Rendonda [Redonda] and Alta Vela hoe 
. phates are said to contain a large quantity of alum; 

leather to contain 44 to 9 per cent. of ammogia, and meat- 
‘meal and me&t-guano to, comtain much ammonia, This is 
the more confusing, as in other manuresgmentioned onthe 
same page, the percentage of #i/rogen is correctly given ; 
but. this confusion of ammonia with the ammonia equiva- 
lent of the contained nitrogen is commog throughout. 
Ammonium chloride is said to-contain about 18% per cent. 

of water and 325 per cent. of ammonia. The formula of 
monocalcic: phosphate is correctly given as CaHyP20s, 
and tricalcic phosphate as Ca;P,O,, and, yet, in one 
analysis 1801 per cent. of the former is said to be equal to 
28°1 per cent. of the latter, and in another case 19'2 per 
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cent. of, mopocalcic phosphate is said to be equal to 
30°07 per cent. of tricalcic phosphate made soluble: of 
course the so-called monocalcic phosphate in these 
analyses is talcium metaphosphate, formerly known as 


| “biphosphate”; but how can the student know this? 


Cellulose is described as a white amorphous powder. 

In agricultural botany, we are told that “ protoplasm 
generally presents itself as a granular semi-fluid sub- 
stance with or without a cell-wall.”. “ The corolla, when 
present, usually consists of green leaves or sepals, some- 
témes scarcely noticeable.” This later statement is, of 
course, only a misprint ; but it is also only.an ‘example of 
several similar serious misprints. 

_The root residues of crops remaining in the soil are 
‘said to “consist very largely of protoplasm.” The 
section on farm crops, however, in which this occurs, is 
written in a curious style, somewhat difficult to follow. ` 

On looking up information regarding anthrax, we find 
that “although a disease of the blood, the writer [in 
this case Mr. H. Thompson] considers it more of a 
dietetic natur®, having seen it produced from steeped 
brewers’ grains allowed to stand till they had reached the 
acetous stage of fermentation. It is also produced by the 
bay bacillus, obtained from the fermentation of chopped 
hay and from mouldy cotton-cakes, more particularly the 
undecorticated variety. He has also seen it arise in certain 
undrained lands. Although very fatal to other animals, 
such as dogs, cats, and poultry, that may have eaten 
the flesh or blood, yet he considers it neither infectious 
nor contagious, having never known it to extend beyond 
the buildings in which it originated. Again, the disease 
was always traceable to some peculiarity of the feeding, 
and the writer thinks that it is analogous to an aggravated 
form of red water.” And this stuff is set forth as advanced 
agriculture. There are several very startling statements 
in the chapter om veterinary science; eg. in retention of 
the foetus,“ different bones belonging to the foetus, such as 
jaw, scapula, ribs, humerus, and several others a are passed 
at times through the rectum.” 

In the chapter on agricultural O E hardly 
suppose the author is serious when he recommends the 
use of rape-cake, at the rate of two ‘or three tons per 
acre, to, clear the field of wire-worms. 


‘In part ii. of the book the. misstatements are perhaps | 


not quite so numerous or so serious, but they are not 
absent. In the chapter on permanent pastures, after a 
notice of the power which leguminous plants, with: the 
aid of the low organisms present in the nodules on their 
roots, possess of appropriating free nitrogen, we are 
told that “ this fact of the nitrogen-storing power of the 


leguminous plants explains the action of heavy dressings. 


i of nitrogenous manures:on permanent pastures encourag- 


ing the growth of grasses, especially the coarser ones, at - 


the expense of the clovers.”” We fancy that this explana- 
zion of the fact will not satisfy many readers. 

The work of Rothamsted is frequently referred to and 
fully appreciated; but why should Rothamsted be spelt 
in three different ways in the book? Probably, however, 
every would-be advanced agriculturist knows that there 
are not three Rothamsteds. ; ; 

But we have given enough instances of wit are very 
serious flaws in.the book. Much of the matter is exceed- 

| ingly good and useful ; but does not this really add to the 


+> 


©» 


ae 


‘trials of their own engines. 
_ important question. 
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danger of the work in the hands of the legrneg who is 
not in a position to sift the wheat from the chaff and the 
weeds ? 

We do not think that this book will servé to- advance 
the reputation of its author, nor to advance agriculture. 
We submit that “advanced agriculture” is not agricul- 
ture plus a smattering of chemistry, a dip into geology, a 
pinch of botany, a skim of entomology, a sniff at meteor- 
ology, and so on; even if the sciences be correctly ex- 
pounded. The text-book of agriculture, like that of other 
subjects, has no doubt to pass through stages of evolutio’, 
and we trust it will not long remain at the stage indicated 
by this book. 





EWING ON THE STEAM ENGINE. 


The Steam Engine and other Heat Engines. By 
Prof. J. A. Ewing, M.A., B.Sc., E.R.S., M.Inst.C.E. 
(Cambridge: The University Press, 1894.) 
~NGINEERING students and other8 will welcome 

the present volume as one likely to increase their 
knowledge of animportant branch of engineering, from 
the pen. of an acknowledged master of the science; 
any work by Prof. Ewing is sure to be read by engineers 


_generally, and treated as a book for constant reference. 


As is well known, Prof. Ewing wrote some valuable 
articles for the “ Encyclopædia Britannica” on this sub- 


. ject, anditis an expansion of these articles which consti- 


tutes the basis of this work. As a University text-book 
this volume will fill a great want, treating as it does, 
from the theoretical side, a subject only descriptively 
dealt with in the majority of such text-books. As 
the author remarks: “The endeavour throughout has 
been to make evident the bearing of theory on practical 
issues.” 

The first six chapters may be’ said to contain the early 
history of the steam engine, and a scientific treatment of 
the general behaviour of steam in the cylinder, as well as 
the general theory of heat engines. The information 
thus brought together is of a valuable nature, and the 
references which are made, add considerably to the 
usefulness of the work. To the thoughtful practical’ 
engineer, this portion of the book will form a ‘perfect 
mine of matter for careful consideration. 

The testing of steam engines has of late years become 
a common occurrence, thanks to Profs. Kennedy, 
Osborne Reynolds, and many others. Designers and 
manufacturers of such engines’ have everything to gain 
by such experiments; few being, like the late Mr. 
Willans, capable of carrying out scientifically accurate 
Chapter vi. deals with this 
Many useful hints are given, and 
sources of. error carefully ‘pointed out. As indicator 


‘diagrams play such an important part in‘the trials of 


steam engines, it is interesting to note that the Crosby 
Company’s modified form of Richards’ “Indicator is con- 
sidered by Prof. Ewing to be one of the best. . 

Compound expansion comes in for very full and _ accu- 
rate treatment ; mäħy sets of indicator diagrams are ex- 
plained and illustrated, and the difficult matter involved 
in the combination of such diagrams is lucidly dealt 
with. Of the advantages of compound.expansion in the 
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use of high-pressure steam, we are told much, and also of 
the mechanical advantages of such an ¢rrangement. We 
cannot help pointing out that, in this matter, the practical 
men on the Clyde were singing the praises of compound 
engines before the theoretical men would admit of their 
utility or economy.* On valves and valve gears our 
author has much to say, although we notice nothing re- 
markable in the chapter. Locomotive engineers do not 
fust entirely to the drawing-board or calculation in the 
design of valve gears. It is now the practice to try the 
proposed gear as®a full-size model on the valve gear 
testing machine, and so to obtain the best results. The 
datest machine of this kind has been @rected in the 
drawing-office of Messrs. Shaspe Stewart, and Co., the . 
eminent l&comotive engineers, of Glasgow. The saving of 
time is great, and very agcurate results gre obtained. In 
fact, inssuch drawing- offices, the old valve diagrams, with 
their many curves, are 2 things of the past? and a simple 
table of leads, cut-offs $ supprgssions, ,&c., for the different 
degrees of expansions, has taken their places. 

Chapter ix. treats of the many forms of governors 


| used for regulating the work done in the ‘steam engine, 


commencing with Watt's simple arrangement, and finish- 
ing with the differential er dynamometric governors in- 
vented by the late Sir W. Siemens ; and further on in the 
book we find much useful information. cogcerning the 
work on the crank shaft. Diagrams of crank efforts are 
given, gnd the effect of foie and of the inertia of the 
reciprocating pieces are duly discussed: The balancing 
of machingry is an all-important subject, in fact the life 
of any machinę depends upon the balancing of its 
moving parts; for this reason, we are sorry to see 
that Prof. Ewing has so little'to say on this subject 
generally, and particularly eon the balancing of loco- 
motives. If theory is of any help to the locomotive 
engineer at all,-.surely it could be best applied in 
balancing ; some engineers balance the whole reciprocat- 
ing weight, others none ; the majogity about 30 per cent.: 
which is righe? . Prof. Ewing does not help us, but 
observes that “the fina] adjustment of the balancing 
masses is usually a matter of experiment, the locomotive 
being hung in chains to allow its Sscillation to be 
observed ” ; 3 this, ta say the least of it, is never done in 
this or an} other? x country. 

The productich of steam is the subject treated inthe 
following chapter ; the illuserations of the ùifferent boilers, 
with theedescriptions, are excellent. The only specimens 
of water-tube boilegs illustrated are the Thoraycroft and 
the Babcock and Wilcox, the latter used principally for | 
stationary enginés. The Thornycroft boiler is the fore- 
runner of similar types ; for instance, the Yarrow and the 
Clyde amopg others, all of which are considerably 
lighter than the ordinary mafing boiler. As an example 
of the locomotiee boiler, one of the London and North- 
Western Railway Gompany is taken as typical of British 
‘practice. As an example of an injector for feeding 
boilers, ane old-fashioned type of Giffard injector is 
illustrated, but more recent types are described, 
Mechanical stoking and the use of liquid fuel are also 
mentioned. ; f 

`The following chapters conclude the work, occupying 
some sixty pages with descriptions of forms of steam 
engines, air, gas, and oil engines. The- Willan’s central 
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valve engine is well illustrated, and the description does 
credit to what * probably the most economical steam 
engine ever designed. A description is given of rotary 
engines, but none are illustrated. The “Rota” engine, 
designed and made by MacEwan Ross, of Glasgow, 
might have been included with atlvantage. The loco- 
motive is outlined, and the compound type describeds; but 
no information as to tests is given, probably because no 
trustworthy data can be obtained ; and as no British Rafl- 
way Company, with one possible exception, is likely to build 
any more compound engines, it seenfs probable they are 
not the unqualified success they were originally claimed to 
be, although thè Vauclain system, with four outside cylin- 
ders, appears to be a amiqcess in the States. But it must 
not be forgotten that the American rival is®a very un- 


economical enggne when compared with our own. 
N.J. L. 
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OUR BOOK SHELF. 


Das Verhdiltniss der Philosophie zu Qer empirischen 
` Wissenschaft von der Natur., By David Wetterhan. 

(Leipzig : W. Engelmamn, 1894.) 

THIS is the essay which gained the prize of 1000 marks 
offered, in 1891, by the Philosophical Qociety of Berlin. 
It consists of I10 pp., of which about twenty are occu- 
pied by notes and abstracts from various writers, in small 
rint, 

Naturally, in giving for his own views, some of which 
possess considerable originality, the author makes con- 
tinual and extensive usg of the theories of Kaftt, Schopen- 
hauer, Wundt}, Bunge, and others; and one noticeable 
feature about the work is the full shafe of recognition 
accorded to English philosophers and scientists, such as 
Faraday, Herbert Spencey, Darwin, Romanes, and 
Huxley. The writer well remarks that the limits of 
scientific knowledge are everywhere and nowhere. 

In the earlier pages the author discusses the relation 
between-the physical and*the psychical sides of nature. 
The theory of the conservation of energy has nothing to do 
with mental processes: it governs the quantitative rela- 
tions of all. processes of nature, but does not explain 
their qualitative differences. Sensation, consciousness, 
motor impulse, age not forms of energy, and do not corre- 
spond to them, but to the causes of qualitative changes 
in forms of energy. e 

The world of psychics cannot be separated*from that 
of physics, and we must look forward t@the future pro- 
gress in the latwer science to bring the qualitative changes 
into connection with the theory of the conservation. of 
energy. The author shows ky a very simple e€ample— 
“ Shall I k@lithat spider, or leave it algne ? ”—the effect of 
his will on surrounding nature; and the divergent 
effects thereon which would result from each of the wo 
alternative modes of procedure. 

Memory he believes to be caused by an impulse of a 
certain kind,gproducing in the particular @rrangement 
of the smaliest particlessin the ganglion cells and nerve 
fibres a modification in the same dtreetion as was pro- 
duced by the original impulse, andgresulting in corre- 
sponding physical phenomena. ‘But he acknowledges 
-thaf, at present, we cannot explain “ brain oscillations.” 


The principle of evolution sheds a eligift upon the | 


psycho-physical problem: physical development is not 
the cause but the effect of psychical development, aad 
the modifications in the brain and nervous system 
throughout the animal kingdom are intelligible as result- 
ing from psychical causes, whereas the physical causes, if 
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they exjst, tgmain hidden. He considers that even in 
paleontology we can detect traces of this psycho-physical 
process by the examination and comparison of the cranial 
capacity of he skulls of extinct reptiles and mammals. 
As man is the culminating point in mental development 
amongst mammals, so is the ant amongst insects ; but 
clearly this position has in each case been attained 
independently, and is independent of the structure 
of the nervous system. The inheritance of ac- 
quired characters is discussed, and the old difficulties 
presented by a disbelief in it are once more brought 
forward ; and especially the difficulty in the adapta- 
fion of terrestrial mammals to a life in water, such 
as must have occurred in the ancestors of the Cetacea. 
The author endeavours to show that the principle of pro- 
gressive psycho-physical development may admit of a 
vital-mechanical explanation, if the transference of 
acquired characters, as a consequence of changed 
functions, is possible for “keimplasma.” 

The author is apparently a practical man of science, and 
not a mere arm-chair philosopher; he fully recognises that 
philosophy must be based upon scientific experiments, 
and quotes Huxley’s words, “ The Laboratory is the fore- 
court of the temple of Philosophy.” 


Meteorology, Practical and Applied. By John William 
Moore, B.A., M.D., M.Ch, F.R.C.P.I. (London: 
F. I. Rebman, 1894.) 

IT is to be hoped that this little book may meet with the 
popularity ìt deserves. Well written and well illustrated, 
it ought to recommend itself to that numerous class of 
whom some knowledge of, meteorology is now required. 
The author, a medical practitioner, has evidently, first of 
all, but by no means exclusively, sought to interest 
medical officers of health and those who seek a qualifi- 
cation in preventive medicine and its allied b: anches. 
Writing for such students, the author has prudently not 
burdened his work with technical terms, or attempted to 
discuss with any’ completeness the general motions of 
the atmosphere depending. upon the application of 
thermodynamics. Neither does he fall entirely into the 
popular and pleasing style of writing; though, he does 
seek legitimate interest by exhibiting the many points 
in which meteorological inquiry bears on social and 
sanitary science, how it may benefi: the agriculturist, 
protect the traveller, or instruct the physician. 

The book is divided into four sections. In the first we 
find a very full and, considering the source from which 
it is drawn, probably accurate account of the history and 
development of the United States’ Weather Bureau. It 
seemsto have occurred to the author, that if he shows to the 
reader at an early stage the interest and devotion which 
the shrewd American gives to this subject, he will con- 
vince him that there is something in meteorology after all, 
beyond the dreary and wearisome accumulation of baro- 
meter and thermometer readings. Then we. have, of 
course, the description of the necessary instruments in 
use, with their corrections. We are glad to see in this 
section due prominence given to Mr. Aitken’s interesting 
work’on atmospheric dust; and in the chapter on evap- 
oration we notice that Mr. Apjohn’s formulz are given 
correctly, which is not the case in some other well-known 
elementary works. The third section of the book treats 
of climate and weather, a section that might with advan- 
tage have been made fuller; but in reviewing the whole 
subject of meteorology within moderate compass, it is 
necessary to curtail somewhere. The last section con- 
*siders the influence of season and weather on disease. 
| Here the author is apparently on very familiar ground, 

and the small space devoted to this topic is full of in- 
terest and suggestion. There are one or two slips in the 
text, as, for instance, on page 10, where the oft-repeated 
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error is once again seen, of mistaking the ayjs ofrotation 
of the earth for the plane of the equator ; but such over- 
sights are easily excused in presence of the collection 
of a large number of facts, well arranged and tersely 
expressed. W. E. 


The Province of South Australia. By J. D. Woods, 
J.P. With a Sketch of the Northern Territory, by H. D. 
Wilson. Pp. 446. (Adelaide: C. E. Bristow, 1894.) 


THIS account of the province of South Australia, from 
its discovery to the end of 1892 was, the preface informs 
us, written under the authority of the Government of tHe 
Colony. It may therefore be taken as an authoritative 
work of quite a different and a better kind than the many 
descriptions of Australia that have appeared during the 
past few years. The physical features, fauna, flora, 
climate and meteorology are fully described, andethe 
story of the explorations of the interior of the continent is 
full of interest. There is a chapter on the agriculture of 
South Australia, and one on the minerals in which the 
province is so wonderfully rich. Those familiar with the 
history of education in South Australia will remember 
that prior to 1874 the colony did not possegs a university. 
It was in 1872 that an endowment of £20,000, given by 
Sir W. W. Hughes, was applied to the founding of 
two professorships—one for classics and comparative 
philology and literature, and the second for English 
language and literature and mental and moral philosophy. 
Science was benefited shortly afterwards by a like 
donation from Sir Thomas Elder, to found a professor- 
ship for mathematics and another of natural science. 
The same benefactor gave £10,000 for the establishment 
of a medical chair in 1883, and £1000 for evening classes ; 
and the Hon. J. H. Angas gave £6000 for the creation of 
a chair of chemistry, and 44000 for the establishment of 
scholarships and exhibitions. Though the Adelaide 
University was incorporated in 1874, the present Uni- 
versity buildings were not opened until 1882. The 
School of Mines and Industries, as it is officially desig- 
nated, wag opened in 1889, and has steadily increased in 
influence and usefulness since then. 

The chapter on the aborigines of South Australia is 
perhaps the best in the book, and as the author 
has had more than forty years’ experience with the 
blacks, he writes upon what he is well qualified to de- 
scribe. Altogether the volume includes much that has 
not hitherto appeared in print in a collected form, and 
therefore deserves to rank with the best books on 
Australia, its people, and its resources. 


Measurement Conversion Diagrams. By Robert H. 
Smith, Professor of Engineering, Mason College, 
Birmingham. (London: Charles Griffin and Co., 
Limited, 1895.) 


THE scope of this work is described on the title-page as 
follows :—~‘‘ Forty-three graphic tables or diagrams for 
the conversion of measurements of different units, com- 
prising conversions of length, area, volume, weight, 
stress, density, work ; energy in mechanical, thermal, and 
electrical units; horse-power, and temperature.” Only 
those who are familiar with graphic statics know what 
can be done by diagrams, but even they will be astonished 
at the wide range of conversions covered by Prof. 
Smith’s graphic equivalence plates. The diagrams will 
principally aid the conversion of English and metric 
measures, and vice versd, but they also represent the 
relations between different systems of English, and of 
French, measurement. We have always been attracted 
by the method of expressing equivalents by means of 
squared paper, and Prof. Smith’s graphic tables have 
greatly increased our admiration of it. 
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LETTERS TO THE EDITOR. 


{Zhe Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or & correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications. | 


° The Kinetic Theory of Gases. 


I po not feel as if those who heard me ask some questions 

at the British Association at Oxford, about the kinetic theory of 
gases, exactly understood my difficulties. They are those of an 
onlooker, and so they may be of general interest: As several 
of them have hbeen*fairly satisfactorily answered, it may be 
worth while stating the present position of such an onlooker as 
myself, 
* In the first place, consider the difficulty as to reversibility 
and as to the number of possible way@ in which a system could 
be started dh a reverse path so as to obtain a give initial state. 
This is, I think, completely answered in the way Mr, Larmor 
gives in his letter on p. 182. As well as I®can recollect, Mr. 
Culverwell and I had bgen mutually satisfied by this kind of 
explanation previous to the meeting at Oxférd, and it was 
not then referred to. ° e 

The question of reversibility “lately stf#rted, as I understand 
it, has reference to the introduction of the postulate of chance 
in the deduction of the theorem about H. Mr. Burbury, in 
his recent letter, ehas indicated a proof of this theorem, in 
which he explicitly postujates chances, and so far justifies the 
possibility of proof on these lines. I understand that Mr. 
Culverwell is so far satisi@d, and only asks for more, ze. an 
extension of this form of proof to other cases than the simple 
one of colliding spheres. 

Secondly, as regards the solar system, &c., T am not yet 
quite clear why a finite number of þafticles moving about for an 
indefinigely long time does not ggtisfy the conditions of the 
problem as usually stated, just as well as a large number of 
bodies for a short time. As to the necessity for collisions among 
the parts of a syst@m, I cannot sge why the earth, moon, 
Jupiter, and sun @re not to all intents and purposes of the 
generalised coordinates in collision at present and always; and 
I desired to know why any other kjnd of collision is required 
for the application of the investigation. I think I now see, 
through conversations with Mr.*Culverwell, where the existing 
investigations may fail to apply to solar systems. I may explain 
my position as follows. It was always, I knew, postulated 
that more. than two particles shoul@ not be in collision at once, 
and I therefore asked how this could be an essential part of the 
investigation when applied to the case ef air near the earth sub- 
ject to gravitatiofi. I did not see why the earth was not (so far 
as the generalised coordinates investigation was concerned) a 
particle in collision with ev€ry particle of the air during every 
one of their collisions with one another, and consequently 
violating the postulate requiring only ¢we particles to be in col- 
lision simultaneously.. I now understand that when dealing 
with gravi@tion amd such like forces, these dre supposed to be 
directed to fixed centres, and that in the case of a large particle 
like the earth this is very nearly true, but that it could not be 
even approximately true if we had three fairy equal particles 
acting uppn one another simultaneously. This may also explain 
why the equal partition of energy does not hold in the solar 
system where the bod@es do not act upon one anotifer in pairs, 
but are all always subject to one another’s action. This, 
as I understand,@is also the reason why the direct dis- 
tance law is not an exception to the equal partition 
of energy theorem. It also may explain how we can have water 
and steam im equilibrium with one another, notwithstandjng 
the apparent uniqueness of th® Boltzmann-M&&well solution, 
From experience g would seem that when we can extend the in- 
vestigation to the case of several bodies in simultaneous colli- 
sion, we shall find that there are ¢dyee solutions corresponding 
t@ the solid, liquid, and gaseous states. At the same tyme, 
some of the very general invesfigations that seem to me, as a 
physicist, as if they were intended to apply to complex molecules 
in collision with one another, and with a partition of energy 
amongst the atoms, appear to violate the postulate of collisions 
in pairs ; for I find it hard to conceive of these molecular systems 
of atoms as other than systems, the various parts of which are 
held together by mutual actions, and which must ccnsequently 
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be considered to be in simitltaneous collision with ofe another. 
This may be where the spectrum crux fails, Perhaps somebody 
would be so very Kind as to point out where exactly in these 
generalised coordinate investigations the postulate of collisions in 
pairs is used, and so save lazy people like me the trouble of 
hunting it up., - 

This raises the third point as to how this difficulty about 
the spectral lines is to be surmounted. "I cannot follow either 
Mr. Bryan’s, or what I understood to be Mr. Larmor’s wew, 
that any help can be got by supposing spectral lines to be due 
to electromagnetic vibrations. The example Mr. Bryan giveg 
of smooth solids of revolution is quite beside the point. In 
this case there is zo. interchange of energy between rotation 
round the axis of revolution and the otheredegrees of freedom. 
This is quite contrary to what we know to be the case in r€spect 
of ethereal and molecular energy. We know that radiations 
cause bodies to Become cooler, and therefore there zs inter-¢ 
change of energy. This gpyld not be otherwise, as is evident 
from what we know of the mechanical forces—electrig magnetic, 
and electromagnetic—that interact between matter and ether. 
It is rather hard foe Mr. Bryan to say that the onus proband? 
lies with physicists to explain exactly how transfereng takes 
place; surely the fact that transference does take place is 
sufficient to prove that a complete theasy should take in both sets 
of coordinates—etheres! as wAlas matsial—and I should have 
thought that those formidable artays of dp df... . dfn &e., 
of coordinates and momenta to the zth, with dots between to 
signify their indefinite number, should inclyde everything of 
this kind that could possibly be required. Here, however, the 
postulate of collisions in pairg entirely breaks down, and thus 
shows a way out of this spectral difficulty. A second way was 
suggested to me, by whom I forget, at Oxford, namely, that the 
complicated systems of lines that we see in sthe spectrum—of 
iron, for instence—are so connected as to their amplitudes, 
periods, and phases, as t@ represent only a single coordinate. 
Anybody who has tried to expand a simple function in Fourier 
series will easily understand ew a very simple motion might 
produce a fearfully complicated spectrum. 

Tt seems, then, to me that the questions which need solving in 
our study of ttie dynamica foundations of thermodynamics at 

- present are (I) how to explain spectra, and (€) how to deal with 
several’bodies in simultaneous collision ? 
x Gero. FRAS. FITZGERALD, 
Trinity College, Dublin, December 19, 1894. 


THe difficulties in the way of harmonising the spectro- 
scopic phenomena of heated®gases with the conclusions of the 
Boltzmann-Maxwell theorem of distribution of kinetic energy, 
appear to me to have be@n exaggerated. 

This theorem asserts, as a purely dynamical proposition, that 
a very large number of, say, billiar@balls, perfect as to spheri- 
city and elasticity, having been set in haphazard motion in a 
space bounded or iwterrupted by perfectly elastic rigid surfaces, 
if the volume of free space be sufficiently large as compared 
with the total volume of the balls? wills if left to jtself, tend 
to a certain state of density and velocity’ distribution, and 
having reached this state, will remain in it P&rmanently. The 
billiard balls may,be replaced by rigid bodies of any form, or 
indeed by material systems capable of any changes of shape or 
motion of the parts among themselves, and a corré$ponding 
proposition gill prevails—one general property holding good in 
all cases, viz. that if %, v, .« be the motions of translation of 
each system as a whole, 7 its mass, T its total kinetic energy? 
and # the total number of its degrees of freedom inclusive of the 
3 of translation, then in the permanent state 

-e mu? _ mọ 


2 2. 

where — denotes mean value throughout the #hole medium. 
Primé facie there is a discontinuity in @his abstract proposi- 
tion unfitting it for the basis of physical investigation, eg. the 
small€st possible want of perfect sphericity in the billard 
balls would appear to effect %s complete ae chfnge in the 
physical properties of the medium as if each ball became an 
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ellipsoid or tetrahedron, the mean being changed Zer 


1 So large that the average number of cases in which three or more 
spheres are at any instant in collision is infinitely smaller than the number 
of cases in which two only are in collision. 
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saltum {rom 'T/3 to ‘T/6, and the difficulties introduced by the 
spectroscépe ae founded upon this discontinuity. Doubtless 
we cannot make fractional, but it should be remembered that 
the dynamical proposition only speaks of an zéfimate state, and 
ignores the rat@ of approach to that state. The continuity of 
physical properties is maintained by attending to the continuity 
of change in this rate. This rate I have estimated for a 
particular case in the new edition of my short treatise on the 
subject, showing that there may be a sensible permanence long 
before the law of equal partition is established. 

And, again, there is yet another point to be considered. The 
passage from the thermal to the optical properties resembles. 
the passage from mere noise to music. Dynamically it is the 
passage from irregular, haphazard motion, Heat, to regular 
periodic motion, digh¢ ; the former must be decomposed into its 
equivalent harmonic motions, and the most important terms. 
retained, but there would be no necessary relation between the 
number of these terms (sensible bright lines) and the number 
of degrees of freedom of the molecule. H. W. WATSON. 





The Horn Expedition to Central Australia, 


In your issue of September 27, 1894, occurs a short notice of 
the work of the Horn scientific expedition to Central Australia, 
Reference is mage therein to the discovery of a ‘‘ new type of 
marsupial” by Ur. Stirling. The animal in question was found 
by Mr. South, a mounted trooper (or rather by his cat, who 
brought it into the house), at Alice Springs. By him it was 
presented on our arrival to Dr. Stirling, who had charge of 
the anthropological work of the expedition, by whom it was 
kindly handed on to me as officer in charge of the zoological 
department. The specimen was a male, and being desirous. 
of securing more, I stayed behind the party, and by aid of the 
blacks procured two more specimens, both of them females. 
The animal, which lives in holes amongst the rocks and stones, 
is by no means common, as I had to offer considerable quan- 
tities of flour and tobacco to the blacks as a reward for its cap- 
ture. After a number of them had been out hunting for several. 
days the total result was two more specimens, though as these 
were females they formed a welcome addition to my zoological 
collections, As the expression, ‘ʻa new type of marsupial,’” 
gives rise to too great expectations, it may be as well to state 
that it is merely a new species of the genus Phascologale, dis- 
tinguished, amongst other points, by its remarkably fat tail and 
by the nature of the striated pads on the soles of its feet. F 
was able to make drawings of the animal alive, and on showing 
these to the blacks at Charlotte Waters, some 250 miles to the 
south of Alice Springs, they were at once greeted with cries. 
of ‘* Amperta,” the native name for the animal which they 
took it to represent. Through the kindness of Mr. Byrne, the 
head of Charlotte Waters Telegraph Station, I have since. 
been provided with specimens of the ‘“‘ Amperta,” which on 
examination turns out to be the rare form—only as yet, I be- 
lieve, known from a single specimen — described by Krefft 
under the name of Chetocercus cristicanda, and subsequently 
placed by Mr. Oldfield Thomas in the genus Phascologale. 

These two species, and a new one of the genus’Sminthopsis, 
which we secured amongst the sand-hills near Lake Amadeus, are 
the most important finds amongst the marsupials which, owing 
to the country traversed by us being in the main of a desert. 
description, were by no means plentiful. In this region animals 
can only be secured in numbers after rain, an experience which, 
during three and a half months’ wandering, did not fall to our lot. 
However, as one result of Mr. Horn’s generous action in 
equipping the expedition, I hope to be able to give a fairly good 
general account of the fauna of the central desert region of, 
Australia. Towards the close of the notice referred to, itis said 
that there is some doubt as to the manner of publication of our 
results. Mr. Horn’s intention is, I believe, to issue a separate 
volume, the various parts of which will deal with the branches. 
of science represented by the members of the scientific staff as 
follows :— 

Prof. R. Tate (chairman of the scientific staff), geology and 
botany ; Dr. E. C. Stirling, anthropology; Mr. C. Winnecke- 
(leader of the expedition), surveying and meteorology ; Prof. 
Baldwin Spencer, zoology; Mr. J. A. Watt, geology and. 
mineralogy. 

The volume will contain an accurate map, compiled by Mr.. 
Winnecke, of the central district drained by the Finke river, 
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and will, by means of the reproduction of photographs, illustrate 
some of the more important physiographic featuges ef Central 
Australia. BALDWIN SPENCER. 





Palzontology at the Royal School of*Mines. 


In reading the excellent review of the biography of Sir R. 
Owen, which appeared in last week’s NATURE, I observe an 
error which, though small, requires correction. It is stated 
that when Owen surrendered his appointments at the College 
-of Surgeons he was ‘‘enabled to accept the lectureship on 
Paleontology at the Royal School of Mines, in 1857.” The 
records of that Institution will show that Owen never held a 
lectureship there, nor was he in any way connected with the 
School. 

The large theatre of the Museum of Practical Geology was fre- 
quently employed for other purposes than those of the School, by 
permission of the Director-General ; and it wasin virtue of such 
permission from Sir Roderick Murchison that Prof. Owen used 


the theatre for the delivery of his lectures on Paleeontologf to 


the public, in 1857 and subsequently, T. H. HUXLEY. 


Eastbourne, December 27, 1894. 


Eocene Fossils at Murren. 


I HAVE read with surprise the extracts from the letter 
which you have received from Dr. Fellenbeyg on this sub- 
ject. Of course it has long been known that there are Eocene 
strata at Murren. But below them lie calcareous rocks coloured 
on the Swiss map as Malm, ‘These are so described on p. 211 
of the “Livret Guide,” published by the International Geo- 
logical Congress which met this autumn at Zürich. During 
the subsequent excursion, under the able guidance of Prof. 
Renevier,. Prof.{Golliez, and M. Lugeon, we were taken 
to Murren and shown these rocks, and Prof. Golliez gave 
us the reasons which had led some geologists to regard 
them as Trias rather than Malm. It was in these cal- 
careous beds that the layer containing nummulites was met 
with, The trainjwas just starting, and we had to leave, but the 
find excited so much interest that M. Lugeon returned to Murren 
the next day, with some of the party, and verified the exact 
locality, JOHN LUBBOCK. 

High Elms, Farnborough. 


The Use of the Globe in Crystallography. 


LJ 

In your issue of December 20, Mr. Buchanan revives a graphic 
method of crystallographic calculation which seems to have been 
used in the early part of the century (vide “Zur physischen 
Krystallonomie, &c.,” Grassmann, 1829, p. 37), and claims that 
by use of the globe and metrosphere ‘‘every problem in the 
geometry of crystals can be solved with ease and accuracy.” 

Crystallographic angular measurements are said to be accurate 
if subject to a probable error of less than two or three minutes, 
and descriptions of inorganic substances are nowadays habitu- 
ally published in which the probable errors are of this order. 
Although no details of Mr, Buchanan’s method are given, it 
seems inconceivable that any graphic process of crystallographic 
calculation, involving triangulation on a sphere, could be 
accurately performed without the use of numberless tedious pre- 
cautions and large and cumbrous apparatus. 

It is usually more easy to grasp a good plane diagram of any 
solid figure than to understand and follow up explanations on 
the solid figure itself; the use of the latter is liable to lead to 
inaccuracy of expression and confusion of thought. Thus, 
when the sphere is used, the real meaning of the points which 
Mr. Buchanan describes as cataloguing the edges occurring on 
crystals, is not at once seen ; using the plane projection, it is 
immediately apparent that these points are characteristic, not 
merely of the edges, but in a much wider sense, of the zones.: 
they are merely the poles of the zone circles. 

Further, the positions of the points representing the corners 
are dependent on the sizes of the faces concerned, which, as we 
teachers of crystallography are at infinite pains to impress on 
our students, have no crystallographic signification; these 
points, then, are not characteristic of the corners. . 

Similarly, the rather complicated piece of reasoning respect- 
ing ‘‘reciprocal inversion forms” simply yields the well-known 
result that in the cubic system, the octahedron truncates the 
corners of the cube. WILLIAM J. Pore, 

Central Technical College, South Kensington. 
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¢ ‘The Zoological Record.” 


Ir has long been a matter of regret that the Zoological 
Record is not sold in separate parts ; a specialist requiring any 
one part being required to pay for all the others, though they 
may be of no more gise to him than so much waste-paper. 

In order to remedy, to some extent, this unfortunate state of 
things, I am proposing (if sufficient support is forthcoming) to 
purchase the Zoologica? Record as published, and to issue the 
sepagited parts to subscribers. With this view, I would ask all 
those desiring any part (of the volume just issued, or of past 
wiumes) of the Zoological Record, to communicate with me 
as soo as possible, stating which part they would be willing to 
subscribe for. 

Although it is, of ourse, not intended to make a profit out of 
this sfheme, it will nevertheless be necessary to charge slightly 
more for the separated parts than their proportionate value, as 
some parts are almost certain to remain unsol®, 

_ Tam confident that this scheme wil)not in any way injure the 
Zoological @ociety ; in fact, although they maintain the con- 
trary, I am sure it would be to their advantage to issue the parts 
separately, if necessary at æ slightly highererate. At present 
subscrigers are, I believe, mostly libraries and societies, re- 
quiring the whole volum® These would, of cowrse, continue to 
subscribe for all parts, even if they were obtainable separately ; 
while, on the other hard, all spialists evho do not subscribe 
under the present arrangemenés would be practically certain to 
purchase those parts dealing with their own subjects, if obtain- 
able at a moderate,cost. If the proposed scheme meets with 
support, it will go a long way towards proving the justice of the 
foregoing contention, and in that case it will probably be 
possible to induce the Zoological Society to grant the concession 
for which many zoologists have for long been agitating. 

Royal College of Science, ‘London. S. PACE. 





Gravitation, 

IN awer to Dr. Lodge’s letteggI may state that Newton in 
his ‘* Opticks ” (Query 21) asks if an increase of density of the 
ether outwagds from bodies will not account for gravitation, 
every body endeavoufing to go frome the denser parts of the 
medium towards tNe rarer ; and if such increas@ of density may 
not, even at great distances, be effective, provided the elastic 
force of the medium be sufficiently great. 

T do not think a tensile ether js contemplated in this theory 
of gravitation. Prof. Worthington’s effect manifests itsélf only 
in a tensile liquid, and this constitutes its suggestiveness in 
connection with the hypothesis of a tensile ether. I have no 
such definite ideas to advance eas are put forward in the 
“ Opticks.” J. Jory. 

Trinity College, Dublin. ° 





The Feigming of Death. 


THE curious condition of apparent death, assumed by the 
English grass snake, which Mr. G. E.° Hadow describes 
(NATURE, December, 6, p. 127), is one that I have fre- 
quently observed, but have always been puzzled to account 
for I hardly think that it has anything to do with simulation, 
or that it is voluntary, since I have seen snakes so affected 
when quite undisturbed in tkeir cases. I heve also observed 
precisely ghe same state in the common [Italian snake. In my 
experience the condition only occurs in fairly hot weather, and 
when the snake has aot fed for some time. Th seems to 
peint to a species of fainting fit, and I imagine that it is imme- 
diately induced by a disturbance of the cerebral circulation. 

R. Harry VINCENT. 

Leytonstone, December 30, 1894. 





e e 
Peculiarities of Ps$chical Resefrch, ae 


IN reply to Pro® Pearson: (1) His remark about ‘‘ scientific 
acumen ” was not made È rofos of M. Richet’s experiments, 
buy of those of the S.P.R. ; and hardly any stress is laid on M. 
Richet’s results, either by Mr. Gurney or Mr. Podmore. ®Mr. 
Gurney, on the contrary, expressly says: ‘‘ Clearly no definite 
conclusion could be based on such figures.” But if Prof, 
Pearson has made experiments which are equally striking in the 
opposite sense, I wish he would publish them, or communicate 
them to the S.P.R. (2) There was nothing in my letter to 
Indicate that I under-estimated the importance of ‘‘ abnormal 
distributions ” ; but I asked Prof. Pearson to say whether he 
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had any reason to suppose such distributions emight have 
occurred in the case in dispute. This he has failed to do—he 
has evaded the paint. (3) Prof. Pearson descends to vague 
generalities except in regard to Dr. Oliver Lodge, who may be 
left to defend himself, 

With the last paragraph of the letter,ehowever, I heartily 
concur. There is nothing the S.P.R. would welcome more 
than intelligent and independent criticis. Only the critic would 
have to study the evidence first, and the Professor apparently 
has the ‘‘ scientific acumen ” to see that by doing so he Would 
cut his own throat ; for he would, zpso facto, become a psychical 
researcher ! Epwarp T. Dixon.® 

Cambridge, December 29, 1894. 





e 
ON THE AGE OF THE EARTH. 


Ee has been thought ¢qvisable to publish'the following 

documents. On October 12 I put my views before 
Prof. Fitzgerald and Dr. Larmor. The first paper is a 
copy of my letté& to Dr. Larmot. It has now been edited 
a little, as originally it was rather hurriedly Written. 
Some long mathematical notes, added on November 1, 
to prove the legitimacyegf my eapproximate method 
of calculation, are now omiéted, as Mr. Heaviside has 
given exact solutions, and has found that there is 
practically no difference between mine and the exact 
numerical answers. That Mr. Heaviside should have 
been able, in his letters tome during eleven days, to work 
out so many problems, all seemingly beyond the highest 
mathematical analysis, is surely a triumph for his new 
methods of working. Only for Prof. Fit®?gerald’s encour- 
agement afd sympathy, it is very probable that this 
document would never*hdve been published. 


e 

I have sometimes been asked by friends interested 
in geology to criticise Lord Kelvin’s calculation of the 
probable age of the eagth. I have usually said that it is 
hopeless to expect that Lord Kelvin sould have made 
an error in calculation. Besides, in every class in mathe- 
matical physics in the whele world since 1862 the problem 
has been put before students, and, as the subject is of 
enormous interest, if there had been any error it cer- 
tainly would have been discovered before now. 

I dislike very much „to consider any quantitative 
problem set by a geologist. In nearly every case the 
conditions given are much too vague for the matter to be 
in any sense satisfactory, and a geologis® does not seem 
to mind a few millions of years in matters relating to 
time. Therefore I never till “about three weeks ago 
seriously considered the problem of the cooling of the 
earth except as a mere mathematical problem, as to 
which definite ,conditions were given. But, the best 
authorities in geology and palzontofogy are satisfied 
with evidences in their sciences of a mucff greater age than 
the one hundred million yegrs stated by Lord Kelvin ; 
andif they are right, there must be something wrong in 
Lord Kelvin’s conditions. Qn the other hand, his cal- 
culation igjust now being used to ediscredit the direct 
evidence of geologists and biologists, and it is on this 
account that I have considered it my® duty to question 
Lord Kelvin’s conditions. 

The original object of Lord Kelvin’s investigation is 
usually forgogten. He sought to prove, and*proved, that 
the earth is losing energy at a calculable rate. He said 
that the loss might be the loss of poteial or chemical 
energy instead of sensible heat, ow as well as heat, 
although he thought that a large proportion sof 
poftntial or chemical energy was improbable ; and it is 
only on the assumption that the earth is*a cooling body 
losing energy originally only of the sensible-heat form, 
that his calculation of the age of the earth is based. 
Not only so, but also his earth is a homogeneous mass of 
rock such as we have on the surface, with the same con- 
ductivity and other heat properties. He starts with the 
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knowledge that there is an average increase of tempera- 
ture downwards in the earth of one Fahrenheit degree 
for every 50 feet. Assuming that the earth, a solid, was 
once at the uniform temperature of 7000" F., that 
its surface was suddenly brought to and kept at the 
temperature o,- and taking %/c (k being conductivity 
and ¢ capacity for heat of unit volume, in year foot units) 
as 400, he finds that 108 years have sufficed to cause the 
temperature-gradient at the surface to be what it is now. 
He stated that the conditions were sufficiently repre- 
sented by an infinite uniform mass of matter at 7000° 
F. with an infinite plane face kept at o. 

e At first I preferred to consider a g/ode of 4000 miles 
radius of constant surface-emissivity to be cooling as if 
in an enclosure, kept at constant temperature. I made 
the emissivity infinite, and obtained Lord Kelvin’s 
answer for temperature-gradient near the surface. When 
thg emissivity is taken of a finite value, the time taken 
to froduce the present temperature-gradient is less than 
Lord Kelvin’s answer. 

It is interesting to notice that if we take our enclosure 
to be at a zero of temperature which we can choose as 
we please, we have a method of using Fourier’s expres- 
sion in certain cases in which the emissivity is not con- 
stant. By noenethod of working does it seem probable 
that we shall greatly alter Lord Kelvin’s answer. 


Modification of Lord Kelvins Conditions. 


But, when we depart from homogeneity, when we 
assume that the interior of the earth may be of better 
conducting material than the surface rock in which the 
temperature-gradient is alone measured, we find a very 
different state of things from that considered by Lord 
Kelvin. The cooling from a constant temperature of an- 
infinite mass bounded by a cold plane face, a slice of 
which near the surface is of material different from the 
rest of the infinite block, is a problem difficult to attack 
mathematically. But if the slice is thin, or if much 
time has elapsed, the following artifice leads to a 
solution. 

Imagine an infinite homogeneous block, originally at 
temperature V, whose surface is kept at o° If vpis 
sufficiently small and ¢ great, we may neglect the ex- 
ponential term; and (v being temperature and time, and 


x the distance from the cold face) 


dy ; ———— — 
T ata = Vi- frets nata = Vix + afert 


Rate of flow of heat across unit area at 2, = V + 
Vix. Itake #as conductivity, and «as conductivity 


divided by capacity for heat of unit volume. 
Now take another such homogeneous infinite block of 


different material, and use the letters with affix 2 instead ` 


of 1, Let thetime be the same in both. Let the sur- 
face slice from +, to o in the first, and from 2, to o in the 
second be considered. We can, by taking proper values 
of V; and V, and 2, and +, make the rates of flow of 
heat equal and the temperatures equal at +, and +: 


AN, Ne, = AgVof fia and Vy,/ nji = Verte lity ` 


Hence 4, + 4 = hy + To 
NXg = Hy. 
. Now we can take the slice v, to o from the second 
block and let it take the place of the slice +, too on the 
first block. The artificial block so produced will go on 
cooling, its outside face being kept at o But we shall 
have at the point of junction a sudden multiplication of 
dujdx. In fact, dv/dx will be what it used to be towards 
the interior, but will be times as great towards the 
surface.. It is of no consequence what the value of xp 
is, if times are great and slices thin, the only important 
thing is that 2, shall be z times 4. The application of 
the result is obvious :— 


Thus if z,=4,, we take 


_ 
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- Let the interior of the earth be a uniform sphere, 
uniformly heated to 70o00° F. Take its «as 7 tinfes what 
Lord Kelvin took it, then an increase of temperature 
downwards from the surface of 1 F, degree for every 
50 2 feet would be produced in 108%?/m years. Take its 
# as times what Lord Kelvin takes. Now if we imagine 
a skin removed and replaced by one of 1/zth of the 
thickness and 1/zth of the conductivity, that is, take it of 
Lord Kelvin’s conductivity of rock, the surface slope will 
be I in 50, what it is now, and Lord Kelvin’s time will 
be increased in the proportion 22/2. 

Considering the great differences in conductivity of 
such bodies as we know, it is quite conceivable in ou? 
knowledge and ignorance of the interior of the earth that 
n?/m may be considerable even’ now, and probably was 
very considerable in past times. Roughly we may say 
that Lord Kelvin’s age of the earth, 10% years, ought to 
be multiplied by two to six times the ratio of the interafal 
conductivity to the conductivity of the skin. 

I am not m a position to criticise the arguments from 
tide phenomena which Lord Kelvin or Mr. Darwin would 
now put forward on the subject of much internal fluidity 
of the earth. The argument from precession has been 
given up. Of course much internal fluidity would prac- 
tically mean infinite conductivity for our purpose. But 
there is no doubt of a certain amount of fluidity inside 
even now, and taking it that the inside of the earth is a 
honeycomb mass of great rigidity, partly solid and partly 
fluid, we have reason to believe in very much greater 
quasi-conductivity inside than of true conductivity in the 
surface rocks, and if there is even only ten times the 
conductivity inside, it would practically mean that Lord 
Kelvin’s age of the earth must be multiplied by 56.1 

If we imagine the earth perfectly conducting inside 
with a thin covering, say 60 miles thick, of rock, such as 
we know it on the surface, we must leave Lord Kelvin’s 
infinite mass and study the sphere. Indeed, if we take 
it that we have now an infinite mass at 7000° F. of infinite 
conductivity, cooling through rock of from 60 to 70 miles 
thick with a constant gradient of 1° for every 50 feet, we 
can imagine that this state of things has existed for an 
infinite tiñe, and any original distribution of tempera- 
ture in the rock would settle down to such a state. 

Taking, then, an internal sphere of infinite conduc- 
tivity? (and working in C.G.S. Centigrade units), its 
specific heat o'2, and the conductivity of the rock 0'002, 
I find that if at the beginning of time there was an 
increase of 1° Centigrade in 45 feet, and now there is an 
increase of 1 Centigrade degree in. go feet, the lapse of 
time is 28,930 million years, or 290 times Lord Kelvin’s 
age, and the core has cooled from 8000 to 4000 degrees. 
Or, again, in the last 10% years the gradient: has only 
diminished by 1/40oth of its present value, and the core 
has only changed from 4010 to 4000 degrees. : 

I do not know that this speculation is worth much, 
except to illustrate in another way the augmented answer 
when we have higher conductivity inside. It would evi- 
dently lengthen the time if I assumed that the tempera- 
ture-gradient was not uniform in the shell, but the exact 
mathematical calculation is so troublesome that I have 
not attempted it.3 JOHN PERRY. 

31 Brunswick Square, London, W.C., October 14. 


„+ Observe that, even if we assume that there is the same conductivity in- 
sidéand outside, inasmuch as the density is greater, ¢ is greater, say “3 


times as great, and even without the assistance of increased conductivity. 


inside, we have 3 times Lord Kelvin’s age. I admit that all such speculation 
as to the value of cis too vague to be of much importance. 

2 If 6) and 6 were the internal temperatures at the times fọ and ¢, if 4 is 
the thickness of the crust and R th: radius of the internal sphere, if s is its 
specific heat and p its density and # its conductivity, 


Résp 8 
t~f=——! log 2, 
° 3k £ @ 
3 If -oo6 be taken as the conductivity of rock, the times are only a third 
of what I have given. 


In connection with this matter I notice that in Lord Kelvin’s very short 
paper, entitled ‘‘The ‘Doctrine ot Uniformity’ in Geology briefly 
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; October 22, 1894. 


The reasoning in my paper was applied either to 
infinite blocks of cooling material or to a sphere with an 
internal core which has infinite conductivity. At the 
time of writing I did not see my way to the consideration 
of a sphere with a core of finite conductivity and a shell. 
of rock as a coveringebut the case is really easy to work. 
whenethe shell is only a few miles in thickness, as will be 
seen below. i ; 

ePROBLEM.—A sphere of radius R = 6°38 x 10®centim. 
of conductivity 4 = 0°47 (or 79 times that of surface-rock) 
and 4/¢ = 0'16464 (or 14 times that of surface-rock), has- 
upon if a shell of rotk of thickness 4 Xx 10° centim. (about. 
23 miles). The whole mass was once at a temperature 
¥ = 4000° C., and suddenly the outside of the shell was 
put to ©’ C. and kept at that. Find the time of cooling 
until the tgmperature-gradient mthe shell las become 
1 Centigrade degree in 2743 centim. (or 1° F. in 50 
feet). e e 

Nowgif we are allowed to assume that the shell very 
rapidly acquired and fetained a uniformetemperature- 
gradient throughout. its e¢hickness, and it is easy to show 
that this assumptior “is alldWable (er if not, then the 
discrepance is, in favour of ‘a greater age for the earth), 
the problem is exactly the same as this:—The above-. 
mentioned sphere has no shell of rock round it, but 
emits heat to an encloswre of o° C., the constant emissi- 
vity of its surface’ being E = 1'475 X 1078; find the 
time in which the surface-temperature v’ becomes 146°C. 

This problem ds solved by Fourier, who gives for the 
temperature at the distance 7 from the centre 


z = 2VER „sin er/R® SY aaa 
e È crj R ew cosec e — cose’ 
where in the successive terms the values of e to be taker 
are the succèssive rpots of the equation 
- e ejtane = I — ER/é, e 
In the present case, ER/% = 20, and ¢, és, lg, &c., are 
nearly r, 27, 37, &c. I have, however, taken the actual 
values of ¢, and ¢.—two expogential terms, only, being of 
importance, and I find that, if # = 96 x 108 years, 
v = 142°7 + 5°65 = 1484; 


ast term end term 


s 
so that the age of cooling to the. present temperature- 
gradient is more than 96 X 10° years, 


Refuted,” read before the Royal Society of Edinburgh in 1865, he finds :— 
© But the heat which we know, bypbservation, to be now conducted out of 
the Earth yearly is so great that Garis action had been going on with any 
approach to uniformity for 20,000 million years, the amount of heat lost out 
of the Earth would have been about as much as woul heat, by roo” Cent., 
a quantily of ordinary surface-rock roo times the Harth’s dé." (The italics 
are mine.) In his address on‘ Geological Dynamics,” Part II., published im 
1869 (p. 126, v@l. ii. “ Ropular Lectures and Addresseg’), he calculates the 
total amount of energy which way once have been possessed by'the Earth 
mass, partly gravitational and partly chemical, as * being about 700 times as- 
much heat as would raise the temperature of an equal #zass of surface-rock 
from 0° to x00 Cent.’ (Theitalics@te mine.) I do not®hink thatthese two: 
statements have ever before been put in juxtaposition. Comparing them, 
we may say that, according to Lord Kelvin’s own figures, if the present 
action had been going on with any approach to uniformity for go® years the 
amount of heat Jost by thè Earth would have teen the Tizfoot part of 
the whole energy which the whole Earth may once have possessed, or 
1/2230th part of what Lagd Kelvin gives as an estimate, an over-estimate he 
calls it (but he says that it is not possible to make one much less vague), of 
the whole amount of heat at present in the Earth. I mention this because 
some mathematical physicists believe that Lord Kelvin based his age of the: 
Earth upon a calgilation of this total loss. He only used it in opposition to- 


- the extreme doctrine of uniformity for tigg past 20,000 millgpn years (a dòc- 


trine which is not now believed in by any geologist), but ic lends no sup; 
port to his calculated age ot the Earth). 

All through this paper I give 108 yearsas Lord Kelvin’s age of the Earth. 
His own words (Trans. IQS. Edin., 1862 (7) are:-~"'We must, therefore, 
alloy very wide limits in such an estimate as I have attempted to make ;. 
but F think we may with much probability say that the consolidation cagnot 
have taken place less than 20,000,000 years ago, or we should have more 
underground heat thaħ we actually have [he means a more rapid increase of 
temperature downwards], nor more than 400,000,000 years ago, or we should 
not have so much as the least observed underground increment of tempera- 
ture.” ‘Taking the average diffusivity for heat of the Edinburgh experi- 
ments, he finds (7) that the present temperature-gradient of x Fahr, degree 
for every so feet gives a life of 108 years. 

4 Because if v’ is the surface-temperature of the sphere and & the thick- 
ness of the shell of ruck, w‘/d was the surface-gradient in the shell and v‘/é 
multiplied by conductivity of rock is equal to Ev’. 
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Ifwe take ž as 195 times that of the surface-rock, and 
&/¢ as 35 times that of the surface-rock, and if the shell 
has a depth of 3'272 x 10° centimetres (about 20 miles), 
the time of cooling until the temperature-gradient is 
I Cent. degree in 2743 centim. is szore than 127 X 108 
years.” I 

I kept no copy of the letter which I sent to Prof. Tait 
with the foregoing document. In it I explained mygliffi- 
culty in getting Lord Kelvin to re-consider the internal 
heat question, and I asked for his advice. . 


Extract from Letter of Prof. Tait, November 22, 1894. 


. .. my entire failure to catch the odjec®of your paper, For 
I seem to gather that you don’t object to Lord Kelvin’s €nathe- 
matics. Why, then, drag in mathematics at all, since it is 
absolutely obviows that the better conductor the interior in cont. 
parison with the skin, the lenger ago must it have been when 
the whole was at 7000° F. : the state of the skin®being as at 
present? | 

I don’t suppose®Lord Kelvin wotld care to be troubled with 
a demonstration of ¢hat. å e 
~ As to the valdity, or more properly the ølausiġility of his or 
your assumptions, I don’t supposeSanyone will ever be in a 
position to judge. He took E cimple and apparently possible 
case of uniform conductivity all through—having no data what- 
ever, What ifhe had assumed, as he was quite entitled to do, that 
the conductivity diminishes very fast with rése of temperature? 

‘But I need not say any more, 45 I seem to have entirely 
missed your point. e 
ee t -t 
. Letter to Prof. Tait, November 26, 1894. 

DEAR PROF. TAiT,—I should have been on the whole better 
satisfied if you had oppesesl my conclusions. You say I am 
right, and you ask my object. Surely Lord Kelvin’s case is 
lost, as soon as one shows @fat there are possible conditions as 
to the internal state of the earth which will give many times the 
age which is your and his limit. . . . What troubles me is that 
I cannot see ope bit that You have reason on your side, and yet 
I have been so accustomed to look up to you and Lord Kelvin, 
that I think I must be more or Jess of an idiot to doubt when 
you and he were so ‘‘coclfsure.” ‘The argument from the sun’s 
heat seems to me quite weak. e Even a geologist without mathe- 
matics can see that the time given by Lord Kelvin will be in- 
creased if we assume that in past. times the sun radiated energy 
at a smaller rate than at present, much of its mass being possibly 
cold and in the meteor fétm, and the rate may have greatly 
varied from time to ime. This is not only possible but 
probable, and it is for you and Lord Kelvin taprove a negative. 

Then the Tidal Retardation argument! Even if your rate of 
retardation is correct, the real basis of your calculation is your 
assumption that a solid earth cannot alter its shape (diminishing 
its equatorial radfus by a few miles) even in tooo million years, 
under the action of forces constantly tending to alter its shape, 
and yet we see the gradual closing up of pasgages ina mine, and 

1 The general expression for any case is this :-@\ sphere of radius R of 
conductivity #4 and capacity per unit volume azc/ surrounded by a shell of 


thickness 4, condugivity 4, and capacjty for heat per unit volume c: take 
E.==k/d: when isv’, the temperature Ut the surface, equal to 4/2743? 
‘ o 


£ = 9- Rfbn. 
I [on 





bs tan £ 
‘Then i ë 
6 _2VR sine sin e wo FetcR? 
2743 bn e e-—ġsin 2e 


enables ž to be calculated. It would no doubt be possible, but it would 
‘hagdly be worth while, to find the values of z and 4 which gould give a maxi- 

i mam vaus for ¢@ In one ofthe abgve cases I took ¢ nearly m, and in the 
other 7/2. 

Iam quite unable to attack the problem of the coogng of a sphere from an 
arbitrary initial condition, in which the diffusivity for heat is an arbitrary, 
function of ~ g 

There is some distribution of 4/¢ which would give a greater age to, the 
‘Eawh than any other, but, again, it would hardly be worth whilo to spend 
much time on the problem. My pugpose has not been to fig a higher limit 
to the age ofthe Earth ; it has only been to show that such a higher limit 
must be greater than some hundred of times one hundred million years. 

Some of my friends have blamed me severely for not publishing the 
above document sooner. I was Lord Kelvin’s pupil, and am still his 
affectionate pupil. My B.A. lecture on Spinning Tops was stolen from him, 
as I duly acknowledged when it was published. He has been uniformly 
kind to me, and there have been times when he must have found this 
difficult. One thing has not yet happened; I have not yet received the 
thirty pieces of silver. 
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we know,that wrinkling and faults and other changes of shape 
are always gohg on in the solid earth under the action of long- 
continued forces. I know that solid rock is not like cobbler’s 
wax, but 10° years is a very long time, and the forces are great ! 

I had thought these two arguments to be mere supporters of 
the internal heat one which I took to be the only important 
one, like a diamond whose pure sparkle was brought into relief 
by two rubies. > 

If I were alone in my opinion, I should still have the courage, 
I think, to write as Ido; but as I have already told you, I did 
not venture to write and speak to Lord Kelvin, or write to you 
until I found that so many of my friends agreed with me— 
Fitzgerald, O. Reynolds, Larmor, Henrici, Lodge, Heaviside, 
and many others. Fitzgerald is the only man to whom I have 
mentioned my notion about the sun’s heat, but he quite agrees 
with me, J have not put before him my notion about the Tidal 
Retardation argument, . . ^. 

. November 27. 

DEAR PROF, PERRY.—I should like to have your answers to 
two questions :— 

(1) What grounds have you for supposing the inner materials 
of the earth to be better conductors than the skin? 

(2) Do you fancy that any of the advanced geologists would 
thank you for 101° years instead of 108? Their least demand is 
for 10! :—for Agr¢ of the mere secondary period ! 

Yours truly, 
P. G. Tart. 
: November 29, 1894. 

Dear Pror. Tait,—It is for Lord Kelvin to prove 
that there is wot greater conductivity inside, Nevertheless I 
will state my grounds :— 

1 (a). In page 6 of the paper sent you I say “Iam not in 
a position to criticise the argument from tide phenomena 
which Lord Kelvin or Mr. Darwin would now put forward on 
the subject of much internal fluidity of the earth. The argu- 
ment from precession has been given up. Of course, much 
internal fluidity would practically mean infinite conductivity for 
our purpose. But there is no doubt of a certain amount of 
fluidity inside, even now, and taking it that the inside of the 
earth is a honeycomb mass of great rigidity, partly solid and 
partly fluid, we have reason to believe in very much greater 
quasi-conductivity inside than of true conductivity in the surface 
rocks,” °. ‘ 

1 (8). Even if we assume perfect solidity, and even neglect- 
ing our knowledge of much iron—surely there can be no doubt 
of the conductivity of rock zxcreasézg with the temperature, 
From the analogies with electric conduction, one would say, 
without any experimenting, that as a metal diminishes in con- 
ductivity with increase of temperature, so a salt, a mixture of 
salts, a rock, may be expected to increase in conductivity with 
increase of temperature. I presume that Everett’s book is 
recognised now as giving the most exact information on these 
subjects. He nowhere suggests that rock diminishes in con- 
ductivity with temperature. Every case he gives shows an 
increase. I have made out the following table from the only 
quotations which Everett gives from Dr. Robert Weber ; only 
five cases, but probably representative. 


Percentage increase for a rise of 100° Centigrade, 














In conductivity. In specific heat. 

` Micaceous gneiss 48'0 23°6 
Mica schist 136°4 24'4 
Eurite ... 1856 35°7 
Gneiss ... ao 21'4 61°5 
Micaceous schist 94°5 35°4 
Average ... 43% 36'1 

Average, leaving out 

Eurite 75 36 











Even if the conductivity and specific heat did not alter, 
inasmuch as the internal density is greater, the volumetric 
capacity is greater ; and if it is three times as great, we have 
three times Lord Kelvin’s age. In fact, the rule given at page 
4 of my paper is the same as this :—If the conductivity inside is 


- 


ae 
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n times the conductivity outside ; if the specific heat inside is 
s times the specific heat outside ; if the density ingide és g times 
the density outside; then Kelvin’s age of the earth is increased 
zsdtimes. . . It isnot likely that Dr. Weber's rate of increase 
would be constant to such a temperature as 400e° C. ; but the 
electric analogue allows us to imagine a greater and greater rate 
of increase at higher temperatures; therefore it is in Lord 
Kelvin’s interest to take Weber’s rate, Now at 4000° C. the 
conductivity would be [leaving out eurite, which seems abnor- 
mal and too much in my favour], thirty times as great as it 
is at the surface ; the specific heat would be 143 times as great, 
and taking the density as three times, we have, even for a fe?- 
fectly solid earth an age 1300 times the age given by Lord 
Kelvin. e 

2, In answer to your second question, Lord Kelvin com- 
pletely destroyed the uniformitarian geologists, and not one 
now exists. It was an excellent thing to do. They are as 
extinct as the dodo or the great auk. 

I have met many advanced geologists, and not one of them 
demands more than 1,000,000,000 years. Probably Sir Ahi- 
bald Geikie is the most representative of the geologists who 
have studied this question, and he never (in recent years) seems 
to have desired even as much as 1,000,000,000 years, (See his 
address as President of the British Association.) The biologists 
have no independent scale of time ; they go by geological time. 


According to Huxley, less than 1,000,000,000 years is enough as 
e 


the age of life on the earth, 


But surely the real question now is not so much what the 
geologists care about, as—Had Lord Kelvin a right to fix 108 
years, or even 4 x 108 years, as the greatest possible age of the 


earth ? Yours truly, 
JOHN PERRY. 


December 6, 1894. 


Dear PROF. TAIT, —Prof. Fitzgerald has pointed out to 
me that the five rocks given by Everett are not to be found in 
I therefore 


his 1891 edition. I quoted from his 1886 edition. 
wrote to Everett, asking why he had left them out—was there 


a mistake? He writes to say: ‘I copied Weber’s data from a 


copy of his paper which was, and may be still, in my posses- 
sion, having been sent me through the post, probably by the 
author, or possibly by Dr. Stapff, the geologist of the St. 
Gothard Tunnel, with whom I had much correspondence ‘in 
underground temperature. You seem to assume, in writing to 
Tait, that J picked out samples of Weber's results; but my 
rec8llection is that I gave everything without reservation. 

“I did not reproduce his results in the 1891 edition, and I 
cannot remember all my reasons for dropping them. On com- 
paring them with other people’s, which I give, they appear to 
be much too small. There is such a mass of conduction results 
in my book, that I was on the look-out for something that might 
be omitted, 

‘*Lhave just referred to the foreign translations of my book. The 
German edition, published in 1888, gives only a page of conduc- 
tivities of solids, and includes among them one of R. Weber's, 
namely Glimmerschiefer ‘000733 + 'oocoro z. The Russian 
edition, brought out by editors who took tremendous pains in 
verifying and correcting references, gives my list of Weber’s 
results exactly as it stands in my book, the sign of the 
temperature coefficient being positive in every case. Ido not 
know of any direct evidence as to the variation of rock con- 
ductivity with temperature except R. Weber’s, but there is 
something approaching to direct evidence in the comparison of 
George Forbes’ results with Herschel and Dunn’s (see my 1891 
edition, pp. 126, 129), Forbes found at — 10° C. the con- 
ductivity of white marble to be ‘oor15, black marble ‘00177. 
Dunn and Herschel found at the temperature of hot water, 
oe &c., "0047 to ‘0056 (see Forbes’ remark, quoted at p, 
129). ; 
‘* You have built a very lofty edifice on the basis of Weber's 
results, and extrapolation is proverbially a risky process, but I 
consider you have established a strong presumption in favour 
of the increase of rock conductivity with temperature.” 

I did not know, when writing to you on November 26, that 
the Rev. M. H. Close, M. A., had (R. Dublin Soc., Feb, 1878) 
put forward in great detail the reasons which I gave you 
shortly, against the tidal retardation argument. I thought they 
were my own. I notice that this gentleman assumes that in- 
creased conductivity inside would help Lord Kelvin, and indeed 
I cannot help thinking that, without mathematics, almost any- 
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body would be of the same opinion—in spite of what you say in 
your first letter. I know that Lord Kelvin himself did not seem 
to think me right when—after I had sent him the documents— 
I talked to him at Cambridge. N 

I remain, yours truly, 


s Joun PERRY. 





Ld 

Copy of a Letter from Lord Kelvin. 

The University, Glasgow, December 13, 1894. 

eDEAR PERRY,—Many thanks for sending me the priated 
copy of your Jetter to Larmor and the other papers, which I 
found waiting my arrival here on Saturday evening. I have 
been much interested®in them and in the whole question that 
you rafe, as to the effect of greater conductivity and greater 
thermal capacity in the interior. Your z? m theorem is 
clearly right, and not limited to the case of th€ upper stratum 
being infinitely thin. Twenty or thigy kilometres may be as 
good as infinitely thin for our purposes. But your solution on the 
supposition of an upper stratum of constant thickness, having. 
smaller conductivity and smaller thermal mpacity than the 
strata baow it, is very far from being applicable to the true case 
in which the qualities dépend on the temperature. This is 
a subject for mathematicaé investigation which is exceedingly 
interesting in itself, quite’irrespet(vely ofsits application to the 
natural problem of undergroun@heat. 

For the natural problem, we must try and find how far Robert 
Weber’s results cap be accepted as trustworthy, and I have 
written to Everett to ask him if he can send me the separate 
copy of Weber’s paper, which it sgems was sent to him some, 
time before 1886; but in any case it will be worth while to 
make farther experiments on the subject, and I see quite a 
simple way, which®I think I must try, to find what deviation 
from uniformity of conductivity there is in slate, @&r granite, or 
marble between ordinary temperatwrexand a red heat. 

For alJ we know at present, however, I feel that we cannot 
assume as in any way probable the@normous differences of con- 
ductivity and thermal capacity at different depths which you. 
take for yor calcwations. If you look at Section 11 of 
* Secular Cooling’ (“ Math. and PhYs. Papers,” vol. iii. p. 
300), you will see tlfat I refer'to the question of thermal con- 
ductivities and specific heats at high temperatures. I thought 
my range from 20 millions to 400 millions was probably wide 
enough, but it is quite possible that I should have put the 
superior limit a good deal higher, perhaps 4000 instead of 400. 

The subject is intensely interesting ; in fact, I would rather 
know the date of the Covsistentior Status than of the Norman 
Conquest ; but it can bring no comfort in respect to demand for 
time in Paleontological Geology. Helgholtz, Newcomb, and 
another, are inexowable in refusing sunlight for more than a score 
or a very few scores of million years of past time (see ‘‘ Popular 
Lectures and Addresses,” vo i. p. 397). 

So far as underground heat alone is concerned you are quite 
right that my estimate was 100 millions, affd please remark 
(“ P. L. and A.,” vol. ii. p. 87) that that is all Geikie wants ; but 
I should be exceedingly’frightened to meet him now with only 
20 million in my mogth. 

And, lastly, don’t despise secular diminution of the earth’s 
moment of momentum. The thing is too obvious to every one. 
who undergtands dynamics. 


ə Yours always truly, 
e WELVIN. 





JUPITER. 


UPITER þeing now near opposition, and having ap 
apparent diameter of 47’@, is displayet as a very 
brilliant object jn the heavens, and his northerly 
declination of 23 degrees enables him to remain above 
the horizon for a period of 163 hours, 
During the few ensuing months, the observation of his 
belts and spets will enlist alarge amount of attention, 


efor there is probably no other planetary object which 


exhibits a more diversified and variable aspect. One 
feature of the present observations will be important as. 
enabling comparisons to be made as to the rates of 
motion of the various white and dark spots in this and 
preceding oppositions. No doubt many of the surface 
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markings now existing are identical with those observed 
some years ago, From 1878 to 1882 the prominent 
apparitien of the red spot incited observers to fully 
investigate the phenomena of the different formations, 
and they were found to be very discordant in their rates 
of velocity. The red spot and equatorial white spots 
were evidently subject to a marked, retardation, causing 
their rotation periods to increase with the time. 

As to the red spot, the slackening rate of motion it 
exhibited in the earlier years of its presentation, appears 
not to have been maintained since 1886, for Mr. Marth’s 
adopted period of gh. 55m. 40°63s. (equivalent to a daily 
rate of 870°27) has correctly represented its mean 
motion during the last eight years. There have béen, it 
is true, some marked deviations from the mean rate, for 
in the years from 1886 to 1890 the motion becamé 
accelerated and corre§ponded to a rotation period of 
about 9h. 55m. 40°2s., but in the three followitfg years it 
slackened again, and since 1391 the period has been 
about gh. 55m. 41°5s. 

At the present epoch the spot i®extremely feebfe in its 
visible outlines, but on a really good night its elliptical 
form can be distinctly traced, and ttedoes not appear to 
have. materially changed eithtr in its shape or dimensions 
since 1879. Its following end is decidedly the plainest, 
and its southern borders have lately bean conjoined with 
a ‘grey belt in about latitude, 30° south. The com- 
mingling of the spot ande belt has been noticed here on 
previous occasions, and it is c@rtain that’on its southern 
Side the spot exerts very little of the repellent influence so 
often ascribed to it. On the contrary, the belts on the 
equatorial side of the spot always run clear, and abruptly 
bend north to allow of a clear white interval between the 
spot and belt. The S. bowler of the spot and S. b@it were 
apparently in touch early in the past autumn, for Mr. Bar- 
nard, observing the red spot with the g6-incherefractor of 
the Lick Observatory, Says: “ The belt gouth of it seems 
to be in contact, if it does net actually overlap it slightly.” 
‘The same thing was nctjced as long ago as October 31, 
1893, by the aid of the 16-inch refractor of the Goodsell 
‘Observatory, Minnesota, wien the observers wrote “ the 
great red spot was seen by us, and the colour was exactly 
the same as that of the belt just to the south of it, and 
the two objects mergedeinto one another without the 
slightest change in intensity of colour.” 

The spot now artives at mid-transig two or three 
minutes after Mr. Marth’s zero meridian, as the following 
observations made here will inthicate :— 


-° Mid-transit Follows Marth’s Long. of 
2894 of spot. zero meridian. spot. 
h m. m. 5 
November 28g ... ... IO 50... 4/2... ge 2°9 
December 12 ... 9 46... . w? ‘ + OF 
19 ve vee TO 33. oe SS zı 


It is well Known that thé perception of a delicate 
planetary marking depends jin a very great m@asure on 
the quality of the definition, On an jndifferent night the 
red spot is practically invisible, but with steady air and a 
‘sharp image the familiar pinkish ellipge, now represent- 
ing that object, shows up distinctly in the remarkable 
concavity of the great southern equatorial belt. The 
lagter configuration always offers an excellent guide to 
the position® of the spot® but its appearance is not 
symmetrical, the following side of it hging much more 
‘strongly developed than the side pyeceding the spot. 

The impending disappearance of the latter has been 
suggested by several observers from its loss of tone durfhg 
the last few years, but there seems to, beeno tangible 
reason to suppose that we are on the point of losing this 
- truly singular object. Itis indeed utterly impossible to 
_ predicate anything definite ‘as to its future history. The 
facts gleaned during past observations are not of a 
character to guide us to any reliable conclusion. Its 
present faintness may be but the prelude to a more 
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marked manifestation, for variation of tint is certainly one 
of its léadifg peculiarities. It is doubtless the same 
object as the the ellipse seen by Gledhill and Mayer in 
1869 and 1840, and quite possibly the same formation was 
figured by Dawes in 1857 and in subsequent years. At 
any rate the resemblance of the objects is eminently 
suggestive, and altogether too striking to be disregarded. 

About fifteen years ago the equatorial zone of Jupiter 
exhibited phenomena proving it to be in a state of con- 
siderable activity. There were white and dark spots, 
wisps of dark materia], veins of bright matter, and other 
irregularities all in condition of rapid change, and impart- 
ifg a very broken and variegated aspect to the northern 
side of the great southern equatorial belt. To-day the 
indications are essentially different. The light tint of the 
equator seems pretty even, and exhibits few noticeable 
irregularities. Precisely on the equator there isa dark 
beftelike a narrow pencil line, but itis not now continuous 
right round the disc. The chief seat of energy appears 
to have been transferred to the northern side of the 
great northern equatorial belt. 

Dark spots (some of them almost black, like satellite 
shadows) and white patches, with other details of 
structure, are plentifully arrayed in the northern equatorial 
belt. The white spots I observed here in 1885 and 1886, 
and they have persistently maintained themselves ever 
since. Their rotation period in 1886 was about eight 








1894 November 2g, roh. gm., 10-inch2reflector, power 252. 
Region of Red Spot. 


seconds less than that of [the red spot, but in 1890-91 I 
found it only 2'6 seconds less. At present the period is 
still a little less, and there are a number of black spots 
in the same latitude, and subject to the same drift. One 
of the most conspicuous of the black spots precedes the 
red spot about 3h. 20m., and one of the chief white spots 
precedes the red about 2h. I have secured the following 
observations of this pair of objects :— 





Black spot, White spot. 
Mid transit. Long. Mid transit., Long 
1894. h. m. b 1893. h. m. o 
Nov. 5 10 57 239°1 | Nov. 23 ... 10 O . 3034 
15 g 10 238'2 1894. 
17 10 47 237'6| Nov. 5 ... 12 16 ..: 286'9 
29 10 39... 237°7 15... 10 3I ...' 287°2 
Dec. 4 9 42 ... 235% 25... 845 e 287°0 
18 Il 14 236'5 | Dec. 19 8 24... 284'2 


The northern-temperate belt on which in 1880 and 
1891 many rapidly moving black spots appeared, is now 
in close contiguity with the great northern belt, and 
blends with it incertain places. A few years ago the two 
belts were separated by a bright zone. 

° Thereisa narrow spotted belt in about latitude 35° north. 
In 1892 and on subsequent occasions I noticed this belt 
beaded with numerous‘dark spots, but I have not made 
a sufficient number of observations to determine the 
rotation period. This belt forms a delicate object ; it is 
very narrow, and the spots extremely small. In bad air 


@ 
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it is quite obliterated. Only a few observers appear to 
have noticed this northerly belt and itseaded aspect, 
‘but it has been an interesting feature of the planet during 
the last two years. è 

In the southern hemisphere and further south than the 
wed spot, there are some dark condensations and white 
spots, with a rotation period of about gh. 55m.'2os. 

The S. region of the great N. belt exhibits interruptions 
in the form of very bright streams of material dividing 
the belt in an oblique direction relatively to the equator. 
These appearances show rapid changes from day to day, 
and I have not yet computed the rotation period satis- 
-factorily, but it is obviously very different to that of the 


red spot. Five observations of these luminous encroach- 
ments on the belt have been secured here, as follow :— 
Mid-transit. Long. 
: h. m. m 
November 8... n. uu IE Oan we 3320" 
GG it ast. E GP i wes 359°7 
29 wei ase aes, O47 vss . 206'I 
December 4... seo a 8 Tove wee IJ4'I 
19... 9 33 + . 325°8 


It is intended to make a closer study of the variable 
aspect and rate of velocity of these singwlar formations. 

We may depend upon it, from the number of interest- 
ing markings displayed on the planet, that there will be 
no abatement of useful observations during the present 
apparition. There is always something new to record, 
and objects previously known require attentive watching 
with reference to the differences in their rotation periods. 
‘Whether the theorem that the longer an object remains 
visible the slower becomes its velocity is true or not, can- 
not be definitely said, but the behaviour of the red spot 
has not altogether supported the idea. A vast amount 
-of new evidence is required as to the phenomena affecting 
the surface markings of Jupiter; he presents an ample 
field both for the observer and the theorist. 

` W. F, DENNING. 


. 





« = NOTES. 


SCIENCE is represented in the list of New Year honours 
‘by Mr. W. H. White, C. B., F.R.S., the Director of Naval Con- 
‘struction, who has been promoted to a Knight Commandership 
-of the Bath. Two other Fellows of the Royal Society, Dr. J. 
Russell Reynolds, President of the Royal College of Physicians, 
and Dr, Eric Erichsen, formerly President of the Royal College 
of Surgeons, have each had the honour of a Baronetcy conferred 
upon them. 


THE cross of Commander of the Order of the Ernestine House 
-of Saxony, second class, has been conferred upon Dr. Edward 
‘S. Holden, Director of the Lick Observatory, for his services to 
science. This Order was founded in 1690, reorganised in 1833, 
and is conferred upon persons holding, high official positions, 
either military or civil. At present there are eighteen Com- 
manders of this class in Germany. 


THE fund for the proposed statue to the late Dr. Charcot 
will probably soon be closed ; as it is announced that thirty-five 
‘thousand francs have been collected, and this is sufficient to 
warrant the ordering of the statue. Inall probability, a statue 
will be erected to Helmholtz, for it is reported that, at the 
recent celebration in Berlin, the German Emperor offered to 
‘head a subscription list for that purpose with a donation of tgn 
thousand marks, 


THE Paris Chemical Society has (says the Chemist and 
Druggist) recently come into possession of a legacy from M. 
Rigout, formerly of the Ecole des Mines, who bequeathed to 
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the Society an income of twelve hundred francs per annum, of 
which a portion is to be set aside for an annual prize to be 
awarded in connection with inorganic chemistry. M. Rigout 
declines to allow his name to be attached to this legacy, but 
asks to have it named the Edouard Rivot prize, in memory of 
his former Professor. It is worthy of mention that a short time 
ago M. Silva, late Professor at the School of Arts and Manu- 
factures, left his library and modest fortune to the same Society 
“out of gratitude for the kindness met with in the French 
scientific world.” 


THe death is announced of M. Frederik Johnstrup, Professor 
of Mineralogy in Copenhagen University, at seventy years 
of age, © l j 


°. 
Dr. F. KOHLRAUSCH, Professor of Physics in Strassburg 
University, has been appointed Dîrector of the Imperial Physico- 


Technical Institute at Berlin, in succession to Helmholtz. 
° ° 
INGREASED facilities for instructing in the science and art 


of agriculture are gradually being given to the Technical 
Education Committees*in vagigus parts of the country.. We 
are glad to see it announced ghat Earl Cowper, chairman of the 
Hertfordshire County Council, has offered to place a farm of 
nearly 300, acres, with residence and buildings, at the disposal 
of the Council, rent free, for the purpose of providing practical 
instruction in agriculture, on comdition that the County Council 
stock the farm and work i Lord Cowper has also undertaken 
to erect a labagatory and the necessary dormitories. A sub- 
committee of practical agriculturists has beea appointed to 
consider his lordship’s offer and weport to the Council upon it. 


A Sw society has just been rmed in Paris for the purpose ` 
of subterranean exploration, to be called ‘La Société de 
Spéleologf.” Its*projector is M. &. A. Martel, whose works, 
“Les Abîmes ” Gnd ‘‘ Les Cévennes,” may bt familiar to some 
readers of NATURE. In his papers read before the French 
Association for the Advancemerft of Science at Besançon in 
1893, M. Martel warmly seteforth the claims of underground 
investigation, and the light that might thereby be thrown upon 
geology, paleontology, and kindred subjects. Indeed, as 
readers of the works just mentioned are aware, very interesting 
discoveries have already been made, potably that of the under- 
ground riverseof Bramabiau (Gard) and of Padirac (Lot). 
Among those who have joined the Socidié de Spélæologie are 
several well-known men of science, All information is to be . 
obtained of M. Martel, 8 rue Ménars, Paris. 


THE idea of holding International Mathematical Congresses 
is crystaflising fto shape. Prof. Vassilief, of Kazan, has 
suggested an ass¢mbly of mathematicians in 1896, in order to 
definitely decide the orgagisation of sucle congresses. The 
matter yas pushed a little further at the Vienna meeting of the 
Deutsche Mathematiker VePeinigung, in September last, when 
it was unanimously fesolved that the committee of the Mathe- 
matical Union shguld take part in framing the necessary arrange- 
ments; and the Mathematical section of the French Association 
for the Advancement of Science have also expressed their sup- 
port of the*scheme. A circular now informs us that the Editors 
of the Jntermédiare will be glad to receive the names of mathe- 
maticians who “re in favour of international meetings of the 
kind suggested. &f. C. A.Laisant’s address is 162 Avenue 
Wictor-Hugo, Paris; and that of M. E. Lemoine, „5 ruc 


Littré e | is 


THE Fohns Hopkins University Circular states that it is 
proposed to collect the physiological papers and addresses of 
Prof. Martin, and publish them as one of the memoirs of the 
Biological Laboratory of the Johns Hopkins University, This 
plan has been adopted in response to suggestions from a number 
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of his former pupils, that the long and valuable services of 
Prof. Martin to the University, and his brilliant contributions to 
‘American physiology and biology, should be commemorated by 
a memorial of some kind. After consultation with a number 
of his friends, it has been decided that ‘the most appropriate 
form of memorial will be the publication i ina handsome volume 
of his scientific papers and addresses. It “is hoped to raise a 
fund among his friends sufficiently large to meet the cost of An 
edition of about 300 copies, One copy will be sent to each 
person or institution subscribing ten dollars, and, if desired, an 
extra copy for every additional ten dollars subscribed. As the 
work will be placed at once in the hands of the printer, it is 
requested that subscriptions be sent promptly to Prof. W. H. 
Howell, Johns Hopgins University, Baltimore. 


THERE are often hidden rfefaings in the humorous, answers 

given by schoolboys in the examination room, From a 
collection of such an@wers in the Uziwersity Correspondent, we 
cull a few authenticated specimens. ‘* Parallel straight liges,” 
said one boy; ‘‘are*those which meet at the far end of infinity.” 
And another sagely remarked e that? é‘Things which are 
impossible are equal to “one another.” The boy who wrote 
“A point is that which will not appear any bigger, even if you 
get a magnifying glass,” would have no diffyulty in under- 
standing that a star, being but a lycid point, cannot be 
magnified. Every examiner is familiar with the non-committal 
answers frequently received, and with which may be classified 
the cautious statement that ‘‘ Two straight line» cannot enclose 
a space, unless fhey are. crooked.” But even these words of 
wisdom are eclipsed by thê @efinitions of kinetic and of 

. potential energy once receivege “ Kinetic energy,” ra® the 
definitions, ‘‘is the power of doing work, Potential 
energy is the power of doing without wayk.” This truth, 
which has a monetary application, is well worth adding to 
our contemporary’s collection. 


A SWARM of bees in December is remarkable enough to be 
put on record. According to a®Long Sutton (Lincolnshire) 
correspondent of the Daily Telegraph, a few days ago there 
was a swarm of bees on a farm at Spalding, Sutton Crosses. 

H e 


‘THOUGH the present age is not very favourable to the de- 
velopment of pure science, applied science flourishes like a green 
bay tree. An instance of this growth is afforded by a note 
from the Institution of Civil Engined¥s, with reference to the 
present membership.e The Institution, which was established 
in January 1818, and incorporated by Royal Charter in June 
1878, for the generaleadvancement of MecHanigal Sciegce, now 
consists of as many as 6660 members. e 


IMMEDIATELY fellowing the recgnt very high barometric 
pressure, which reached 30'93 inches on the west cgast of 
Ireland on December 27, a large disturbance advanced over 
the northern parts of our islands from the Atlantic, and during 
the night of the 28th, destructive gales from W. and N.W. 
were experienced over the whole country, accompanied by 
snow, thunder, and lightning. In some districts the storms 
laste@, for several days, and were followed by slearp frosts, 
generally. At Greenwich a wrod pressure of 28 Ib. on the 
square foot was registered on Saturday mornin&, this pressure 
being one pound less than in the gevere sterm of the previous 
week. | . 


IN Naiss-witestwschajilick Worhenschrift fore Detember 9, 
Dr. C. Hess discusses the hailstorms of Switzerland. for the 
years 1883-1893, on the basis of the observations regularly 
published by the Meteorological Office at Zürich, He finds 
that hail is more frequent in the valleys than on the mountains, 
the latter at times transforming the hail into sleet, or rain. 
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Near marshes, and in the valleys of the lakes, hail occurs more 
frequently than Sver wooded country, while the river valleys 
which lie in the direction of the paths of the thunderstorms 
favour the formation of hail. On passing over a cultivated 
district or a hilly forest, there is, however, a tendency to a 
decrease in the intensity, and, at times, an entire cessation of 
the hailstorms, ` 


THE prize offered by the Hon. Ralph Abercromby for the 
best essay on ‘‘ Southerly Bursters” (NATURE, vol, xlviii, p.- 
77) has been awarded by the Royal Society, N.S.W., to H. A. 
Hunt, of the Sydney Observatory, and the paper has been pub- 
lished in vol. xxviii, of the Journal of the Society. The essay, 
which extends to forty-seven large octavo pages, and is 


“illustrated by four photographic plates, contains a short note on 


4 bursters” in New South Wales and other colonies, and gives 
tabulat® statements of all that have taken place at Sydney 
between September 1863 and March 1894. These storms occur 
very suddenly, and mostly between November and February ; 
a fresh north-easterly wind may change in ten minutes toa gale 
from the south, doing much damage to vessels that may be un- 
prepared. The storms are always accompanied or preceded with 
great electrical excftement, and cause a considerable drop in the 
temperature, 
miles an hour, and on one occasion attained the rate of over 150 
miles in the hour, in a gust. Latterly, however, the wind 
seldom exceeds 50 miles, and generally ranges between 20 and 
40 miles an hour. This result possibly arises either from ob- 
struction to atmospheric disturbance by increased number of 
buildings, or from less absorption or radiation of heat, owing to 
greater cultivation of the land. The average annual number of 
storms is thirty-two. The investigation is the result of much 
patient research, facilitated by reference to unpublished 
documents to which access was allowed by the Government 
Astronomer of the Sydney Observatory. 


WE are informed that one of the points in the Report of the 
Upsala meeting of the International Meteorological Committee, 
contributed by Mr. Lawrence Rotch tothe American Meteorolog? 
ical Journal, and reprinted in NATURE of December 20, is mis- 
leading. It was stated that ‘‘a proposition of the Russian Ad- 
miral Makaroff, on the necessity of an international convention 
to arrange for the discussion of the data contained in ships’ logs, 
was not approved.” This is erroneous, for we understand that 
Admiral Makaroff did not ask the Committee to express an 
opinion upon his scheme, so the subject was not discussed at all. 


TuE significant name ‘‘ Pithecanthropus erectus” is proposed 
by Dr. Eog. Dubois,tof the Netherland-Indies Army Service, 
for some fossil remains recently discovered in the andesitic tuffs 
of Java, as indicating the former existence in that island of an 
intermediate form between man and the anthropoid apes. The 
bones, which consist of the upper part of askull, a very perfect 
femur, and an upper molar tooth, are elaborately described and. 
figured in a quarto memoir recently published at Batavia. 


THE announcement that the Surinam water-toads, recently 
received by the Zoological Society, have commenced to show 
the curious phenomena of their reproduction, in the Reptile 
House, has created much interest amongst zoologists. There 
can be no doubt that one of these living specimens now carries. 


a layer of ova placed in cells in the skin of its back, and that ` 


about eighteen days after the deposition of the ova, young tad- 
poles were visible in some of the cells. Thus the extraordinary 
facts recorded by Madame Merian, concerning the reproduction 
of this abnormal Batrachian in the latter part of the last century, 
and not, we believe, subsequently noticed, have been already 
partially verified. 


The wind velocity used to reach from 60 to 8o 
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DR. ANTON REICHENOW, of the Royal Zoological Museum 
of Berlin, has just completed a memoir on the@bird¢ of German 
East Africa, which will form a portion of the third volume of 
StuhImann’s work, ‘Mit Emin Pascha in's Herz von Afrika.” 
The memoir gives an account of 728 species of birds which have 
been recorded up to the present time, by German naturalists 
and other explorers, as met with within the limits of the German 
Protectorate. The remaining portions of the same volume, 
which are in progress under the editorship of Dr. Möbius, will 
complete the account of the vertebrates. The fourth volume, 
under the same editorship, will be devoted to the invertebrates, 
and the fifth, edited by Dr, Engler, to the botany of*the 
German East-African Protectorate. Vol. vi. will give an 
account of the geography and meteorology, and vol. vii. of the | 
geology and mineralogy of the same country. It may be asked ` 
how long we shall have to wait for a similarly complete Baraat 
of British East Africa ? 


THE “Zoological Record” for 1893, which has just been 
published by Messrs. Gurney and Jackson, for the Zoological 
Society of London, has appeared rather later than usual. 
Its bulk shows us at once that the quantity of work accom- 
plished by zoologists in 1893 is not inferior #1 amount to that 
of the immediately preceding years. Some of the recorders, 
we may be allowed to point out to Dr. Sharp, commence their 
“ Records” with an interesting account of the principal events 
that have taken place in their special branches of the subject 
during the year of record. Others altogether neglect this very 
desirable piece of information. It would be well to insist that 
a page or two of introduction, containing matter of this de- 
scription, for the general information of zoologists, should be 
prefaced to every section of the ‘ Record.” Many readers who 
do not care to study the special portion, would like to get a 
general notion of what has been going on. 


An exhaustive bacteriological investigation of the Altona 
qwater-supply has been recently published by Dr. Reinsch. 
Although the results obtained are not specially novel, yet they 
are of importance as confirming the researches of other investi- 
gators. It is pointed out that whilst the layer of slime which 
forms on the surface of sand-filters plays an important part in 
the retention of microbes, yet another factor must be most care- 
fully watched if a satisfactory filtrate is to be obtained. This 
factor is the depth of the column of fine sand through which the 
water is made to pass. It was first called attention to by Dr. 
Percy Frankland in 1886, in the course of his examinations of 
the London water supply; and since that time investigations 
made at Zurich and elsewhere, have shown that it is not advis- 
able to reduce the layer of sand below 30 c.m. Reinsch states 
that it should never-be less than from 40-60 c.m. high. This 
investigator also states that to encourage the formation of 
surface-slime, the filters, after the water is first run on, should 
be left undisturbed for twelve hours, and that the neglect of 
this simple precaution exercised an important influence on the 
filtrate. 


SOME vexed points in the developmental history of medusze 
have been attacked in a masterly manner by Miss (?) Ida H. 
Hyde, who publishes a paper on this subject in the Zeitschrift 
f. wiss. Zoologie (Bd. Iviii. iv.). The material for her investi- 
gations consisted of embryos of three different species of Aurelia 
and Cyanea, The formation of the endoderm is shown to vary 
considerably in different species and even in the same species. 
In A. ‘marginalis the endoderm is formed by multipolar 
delamination, in C. arctica by delamination at the pole of the 
blastopore. In 4. favidula the endoderm sometimes arises by 
embolic gastrulation, with or without the participation of a few 
immigrant or delaminated cells, but in other cases arises almost 


NO. 1314, Vou. 51] 


exclusivelf from immigrant and delaminated cells, the invagin- 
ated element being relatively insignificant. These differences 
of origin in the same species seem to be determined by local 
conditions of temperature and salinity of the water. The 
author regards maltipolar delamination as the most primitive 
of the various processes by which the endodermal digestive 
chamber is brought about. The development of the Scyphzzla 
larwa is then traced, and the author is able to confirm Goette’s 
account in all essential points. There is a true stomadzxum, 
and the invaginated ectoderm also takes part in the formation 
of the four septa and of the gastral filaments of the Scyphostoma. 
The points of affinity which have been raised between the 
ScyBhomeduse and the Anthozoa thus acquire new and 
substantial support from Miss (?) Hyde’s researches. 


A NEW periodical, Archiv fir qfintwickelungsmechanib der 
Organismen (Leipzig : Engelmann), of which the first number 
lies before us, is intended by the editor, Dr. W. Roux, to pro- 
vide a medium for the puBlication of reseafches upon the causes 
of th® phenomena of osganic development, ag distinct from the 
mere normal order of tye phenomena themselves. The journal 
is to furnish an orga for th& braneh of biology which has 
been variously termed th ‘‘mechanics of development ” 
and ‘causal or experimental morphology.” In the hands of 
Roux, Driesch,” Hertwig, Chabry, Wilson, and others, the 
methods of this school, Which arg above all things experimental, 
have been applied to vagious problems in development with 
much success and with the most interesting results. It is there- 
fore to be hoped that the -publication of a journal specially 
devoted to experimental morphology will lead toa considerable 
increase in the number of investigations in this promising field. 
In the present number the edf®r gives an introduction on the 
objects, methods, and scope of the branch of biology the new 
Archiv represents? and a number af interesting researches are 
published on tRe ‘‘cytotropism” of isclatetl blastomeres, on 
compensatory hypertrophy of organs and regeneration, and on 
the origin of the forms of joints. e 


THE young cocoa-trees in ‘one part of the island of Jamaica 
are suffering from the attacks of a caterpillar, A correspon- 
dent calls our attention to a letter i in the Famaica Gleaner, in 
which Mr. W. Fawcett, the Director of Public Gardens and 
Plantations, regrets that the museum is at present without the 
services of a curator, who might be able to give some informa- 
„tion as to the best means@f dealing with the caterpillars, and 
the remedy he suggests for keeping down the plague is by hand- 
picking. In this connection, a summary of a report on a plague 
of caterpillars at Hang Kong, in the current Kew Bulletin, is 
of inter&St. These caterpillars appeared’ on pine-trees, and 
belonged to a firge moth (Metanastria punctata, Walker). 
The trees attacked were those of Pinus swzensts, Lamb, very 
largelygplanted in the island for re-foresting purposes, Active 
steps were taken by the Government to destroy the pests, by 
establishing station where the caterpillars could be received 
and paid for by weight. The caterpillars. were caught by 
shaking the trees and picking them off the ground. From the 
report summarised in the Arw Bulletin, it appears that the 
plague lastd two months. | The quantity gf caterpillags col- 
lected weighed nearly thirty-six tons, and a “large number of 
cocoons were a$o destroyed. Altogether it is estimated that 
thirty-five million ®sects were destroyed. Mr. W, J. Tutcher, 
*who drew up the report, says that the methods employed for 
the extirpation of the scourge,were decidedly successful ; so that 
if similar measures are promptly taken at Jamaica, the cater- 
pillars may be kept under. 


In measuring the volume of a solid by immersion in a liquid, 
it is usual, after withdrawing the solid, to find what volume of 
liquid is required to re-establish the former level. The well- 
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known difficulty of identifying the former level. is oveftome by. 
Sgr. Guglielmo in a manner described in the current A/zz det 
Lincei. He grinds the edges of a beaker, and mounts inside it 
a pointer of glass or platinum so that its fine point lies just in 
the plane of the edge. This is accomplished While the mount- 
ing cement is still soft, by inverting the beaker on a plane 
surface, and thus pressing the point into its place. A burette 
with an india-rubber tube enables the observer to add er 
withdraw a known volume of water. In order to measure the 
volume of a solid, the plane horizontal edge of the beaker is 
lightly spread with grease or paraffin, and the beaker is filled 
up until the unevenness in the liquid surfaces produced by the 
pointer has just disappeared. A volume of water larger than 
the solid is then withdrawn, and the latter is immersed. The 
liquid is then brought up to the point again, and the difference 
of level in the burette is the foume required. The refigction of 
the bar of a window or other straight line in the liquid is 
useful for discovering® any deformatiow of the surface. If the 
pointer should not be easily wetted, g few drops of soap 
solution are recommended, or the substitution of petroleum for 


water, r ee .. 


e 

THE comparison of condensers of small capacity and the 
measurement of the specific inductive capacity gf liquids is of 
considerable importance, An interesting paper on this subject 
was read by Prof. Nernst, of Göttingen, before the German 
Electro-Chemical Society (see also Zetischrift fiir Physikalische 
Chemie, vol. xiv. p. 622), in which he describes a method for 
measuring the sjSecific inductive capacity and specific resistance 
of liquids. The author uses a Modification of De Santy’s method, 
in which a telephone is used inglace of a galvanometer, alter- 
nating currents supplied by a small induction coil being used. 
The resistances employed in the bridge myst necessarily be 
non-inductive, and also, sinfe the capacities tp be compared 
are very small, of practically evanescent electrbstatic capacity, 
Hence the author uses liquid resistances contained in fine cap- 
illary tubes, the electrode at one gnd consisting of a fine plati- 
num wire, which can be moved along the bore of the tube by 
means of a micrometer screw, and thus the resistance. of the 
liquid column be varied at pleagure. An air condenser is used 
as a standard with which to compare the condenser containing 
the liquid under observatPon, and when this liguid is not a 
perfect insulator the telephone cannot be brought to com- 
plete silence by altering the resistaf®ces. To overcome this 
difficulty the author places a high resistance shunt on the air 
condenser, which is adjusted so that complete silence is 


obtained. . È è 


A SYSTEM of two pendulums joined by an elastic thread has 
been studied by M. J.ucien de la Rive, and the results of his 
experiments are given in the Fournal de Physique. The 
masses and the lengths of the two pendulums were equal, and 
the elastic thréads consisted of pure unvul@nised caoutchouc, 
long enough to make the amount of stretching small in compari- 
son with their length. It was found that there was a periodical 
transmission of energy from one pendulum to another. On 
starting one pendulum, and arranging the threadgso that it 
. ‘always remained sftetched, the otMer pendulum started swinging 
' with increasing amplitude,” until the first wasefor an instant 

reduced to rest. After that the second pendglum was gradually 
reduced to its minimum, which did not, however, attain zero, 
while tfe other reached its maximum, This transmission of 
energy exhibited a fixed period, which could be derived from 
the ordinary period of each pendulum by multiplying with 
a number proportional to the length, and inversely pro- 
portional to the sectional area of the thread. In the end, 
the pendulums tend to oscillate like a rigid system, with a 
constant tension of thread. After ten or twelve oscillations, 
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the alternation of periods is hardly perceptible. When-one 
pendulum omy was attached to a fixed point by an elastic thread, 
the decrement was observed in order to determine the internal 
friction of the thrgad, This internal friction gives rise to am 
elevation of temperature which has been exhibited by Warburg. 
who placed india-rubber tubes round glass-tubes containing 
sounding columns of air, and observed the rise of temperature 
in the caoutchouc. It shows an analogy to that in wires due to _ 
electric currents, 
le 
On October 27, as we have recorded in a previous number 
(p. 19), a disastrous earthquake occurred in Argentina. The exact 
time is as yet unknown, and it is therefore uncertain whether 
any connection exists between this earthquake and a remarkable 
Series of pulsations that were registered on the same day in 
several European observatories. At Rome, a very slight and 
compatgtively rapid movement of the great seismometrograph 
(length, 16m., mass, 200 kg.) commenced at gh. 7m. 35s., p.m. 
(Greenwich mean time). This lasted until 9h. 40m., when the 
slow pulsations began to be visible. The first maximum occurred 
at gh. 49m. 50s., and the principal one at 9h. 55m. gos. The 
amplitude then rapidly diminished, with occasional maxima, 
the disturbance lasting until about 11 p.m. Pulsations were 
also recorded at about the same time at the geodynamic observa~ 
tories of Siena, Ischia, Pavia, and Rocca di Papa, The period 
‘of the complete oscillations at the time of their maximum ampli- 
tude was found to be 16°7 seconds at Rome, and about 18 
seconds at Siena and Rocca di Papa, Inthe south of Russia, 
at Charkow and Nicolaiew, horizontal pendulums were strongly 
disturbed. At the former place, the movement began at 
oh. 8m. 36s., p.m., and, for more than an hour, was so great 
that all traces of the photographic curve disappeared. The 
large oscillations lasted until rth. ọm. 48s., and the small ones 
until oh. 10m, 54s. a.m., of the following day. At Nicolaiew,. 
the disturbance was first perceptible at 9h. 12m. 6s., p.m., and 
the curve disappeared almost completely between gh. 24m. 6s, 
and 10h. 2m. 6s., the pendulum continuing in oscillation until 
oh, 37m. 6s., am., of the next day. The magnetographs at. 
Utrecht and Wilhelmshaven also showed traces of the pulsations s 
at the former place beginning at 9h. 45m. 28s., and reaching & 
maximum at gh. 56m. 28s., at the latter beginning at 
gh. 55m, 25s, and ending at roh. 11m. 55s. No disturbances- 
are perceptible on the magnetograms at Lisbon, Perpignan, 
Paris, Kew, Greenwich, Stonyhurst, Vienna, and St. 
Petersburg (Boll. Meteor., Suppl. 112). 


THE last issue of Studies from the Yale Psychological Labora- 
tory contains an interesting record of Dr. Gilbert’s researches 
on the mental and physical development of school-children , 
between the ages of ‘six and seventeen years, On the physical 
side, statistics are given of increase in (a) weight, (4) height, and 
(c) lung-capacity. On the psychological side, there are observa- 
tions on the development of the power of perception and dis- ` 

*crimination as exercised upon (a) weights poised in the hand, 
(4) colour-differences in a series of shades of red, and (c) time- 
intervals. To these are added observations on the ‘‘ force of 
suggestion,” in which, by means of a se:ies of loaded blocks (1) 
of different sizes but the same weight, and (2) of different sizes 
and different weights (the two being nowise correlated), it is. 
shown that visual perception of size very markedly affects. 
weight-discriminations, Reaction time, with and without dis- 
crimination and choice, was tested ; and observations were made 
on, the influence of fatigue on ‘‘ voluntary motor ability” as 
measured by the rapidity of tapping with the key of a specially 
devised piece of apparatus. In all cases the results, both for 
boys and girls, are.summarised in curves on the graphic method. 
One of the interesting features to be noticed in these curves is the 
influence of puberty on mental development, there being æ- 


ae 
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marked depression in the curves at the age of from thirteen to 
fourteen years. Another noteworthy piece of werk, eecorded in 
the same number, is that by Dr. Scripture and Mr, H. F. Smith, 
which deals with the highest audible tones. The general result is 
that the pitch of the highest note varies directly and almost pro- 
portionally with the intensity. It is also shown that the limit 
of audibility is much higher when reached by descent from more 
rapid inaudible vibrations, z.e. proceding from silence to sound, 
than it is when reached by ascending from less rapid andible 
vibrations, z.e. proceding from sound to silence. 


THE ninth part of “The Natural History of Plants ”—the 
English edition of Prof. Kerner’s admirable ‘‘ Pflanzenleb&n” 
—has been published by Messrs. Blackie and Son, 


Messrs, A. AND C. BLACK have published the hird part of 
“ A Dictionary of Birds,” by Prof. Alfred Newton, F.R.S, The 
part extends from ‘‘Moa” to ‘‘ Sheathbill.” We propdse to 
review the complete work when the fourth (and last) part has 
been issued. 


‘©WEBSTER’S PRACTICAL FORESTRY,” published by Messrs. 
Rider and Son, has reached a second edition. We reviewed 
the work when it first appeared (NATURE, vol. xlix, p. 526), 
and it is only necessary to add to the remarks then made that 
the author has enlarged the volume, thus increasing its value 
as a practical and popular handbook on the rearing and growth 
of trees. 


THE second volume of Mr. Boulenger’s “ Catalogue of the 
Snakes in the British Museum,” which has just been issued, 
concludes the account of the Aglyphodont Colubrine Snakes, 
and gives descriptions of 427 species, which are represented in 
the collection by 2528 specimens. We understand that the 
MS. of the third and concluding volume of this important work 
is nearly ready for press. 


THE December number of the Jozrnal of the Royal Micro- 
scopical Society has just been received. It contains a paper by 
Mr. F. Chapman, on the Foraminifera of the Gault of 
Folkestone (part vii.), and a description of a simple method of 
measuring the refractive indices of mounting and immersion 
media, by Mr. E. M. Nelson, The invaluable summary of 
current researches in zoology, botany, microscopy, &c., takes 
up the chief part of the journal. 


WE note the commencement of vol. xxx. of the meteorological 
publications of the Manila Observatory. The Bulletin for 
the year 1894 is in a Jarge quarto form, which is much more 
convenient in size than its predecessors. In addition to a good 
summary of the weather over the Philippine Islands, the work 
contains hourly observations for Manila, and observations taken 
twice daily at a number of secondary stations, together with 
rainfall and other maps. 


Messrs, WHITTAKER AND Co. will issue the first number of 
a new science weekly on January 5. .The new journal will 
embody the combined features of Zhe Technical World and 
Science and Art, two periodicals which have hitherto appeared 
as separate organs. It will appeal to all persons interested in 
the progress of art, science, and technology from an educa- 
tional point of view. In addition to current news, the journal 
will contain articles in all the departments of pure and applied 
science and art. 


A FINE geological map of Alabama, drawn on a scale of an 
inch to ten miles, has been prepared and issued by the Geot 
logical Survey of that State. The map is accompanied by a 
very useful explanatory chart, showing, in four parallel columns, 
(1) the names, synonyms, classification, and common fossils of 
the formations ; (2) the thickness, lithological and topographical 
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charactersp area and distribution ; (3) useful products; (4) 
soils, characteristic timber growth, agricultural features. By 
means of this chart and the coloured map, the geological record 
of Alabama can be read by any one. 


We have received from Dr. A. von Danckelman, an excerpt 
paper from vol. vii. of ‘‘ Mittheilungen aus den deutschen 
Schutzgebieten,” containing some valuable -meteorological 
obfrvations made by Dr. Steinbach, during the year 1893, 
at Jaluit, an island in the North Pacific. The station is situ- 


ated in 5°55’ N. lat, and 169° 40' E. long., and is only five feet 


above mean sea-level, A Richard barograph was sent out by 
the Deutsche Seewarte in 1892, but the vessel was wrecked on 
approaching the island ; another was supplied, and records were 
commenced on January 1 last. The observations for 1893 show 
that the air temperature is exceedingly uniform, the yearly range 
only amounting to 22°; the absolute maximum was 92°'8 in 
November, and 70°'7 in September. Cloud is very prevalent, 
there only being six clear’ days during th® whole year. Rain 
falls most daily, ther® being 343 wet days during 1893, the 
total fall being 182 inghes; the greatest fall in twenty-four 
hours was 4'5 inches? ° Thuntl@rstorms are not very frequent ; 
there were only thirty-two in fhe year in question, but it is note- 
worthy that the majority occur in the forenoon, to an extent 
which has, we b€lieve, not been observed at any other station, 


e 

THE additions to the Zoologic&l Society’s Gardens during the 
past week include a Bonnet Monkey (Afacacus sinicus) from ` 
India, presented by Mr. J. Hussey; two Red-eared Bulbuls 
(Pycnonotus jocosus) from India, presented? by Brigade- 
Surgeon Lieut.-Colonel E. F.* Drake Brockman; a Cape 
Bucephalus (Bucephalus capensgs), a Rhomb-marked Snake 
(Psammophylax rhombeatts) from South Africa, presented by 
Mr, J. E. Matcha. A 


OUR ASTRONOMILAL COLUMN. 


A New SHORT PERIOD VARIABLE. —The possible variability 
of d Serpentis was suggested some time ago by the Potsdam 
photometric work, and the variation has now been confirmed 
by Mr. Yendell (Astronomical Journal, No. 331). Fifty 
observations made by him betwe&n August 5 and November 4 
of last year indicate a variation from magnitude 5'0 to 5'7 
in a period of wot far from 8'7 days. The form of the light- 
curve appears to resemble that of 8 Lyre, though this is not yet 
certainly established. Th@re appear to be two maxima, one at 
2°2 days, and the other at 6'2 days from the principal minimum, 
while there is a secondary minimum of abot magnitude 5°5 at 
4°3 days from principal minimum. Mr. Yendell suggests the 
provisionag elemegts ` ° 


18949 August 7°6 (G.M.T.) + 8d.'7 E. 


The new variable is chiefly of interest in the probable resem- 
blance of its light-curve to Kat of B Lyre. Notwithstanding 
the veryWetailed investigations of the spectrum changes in the 
latter variable, whigh have been recently madeeat Harvard, 

otsdam, Pulkowa, Stonyhurst, and Kensington, the cause of 
the variability is by no means completely understood. In this 
case the spectrum is a complicated one, consisting of bright 
lines as well as dark ones, and the Kensington photographs 
have shown, that there are two distinct sets of the latter. 
According to the Draper catalegue, however,@he spectrum of 
d Piscium is of the Sirian type, and no mention is made of 
bright lines, It fhay be that} a complete study of the simpler 
spectrum of this starewill throw some light on the origin of the 
variability in 8 Lyre, and possibly also on the causes which 
produce other kinds of continuous variability in short peri@ds. 

The positfon ef the star for goo is 

R.A, 18h, 22m., Decl. + 0° 8. 


- DOPPLER’S PRINCIPLE.—The verification of Doppler’s prin- 
ciple has hitherto depended upon comparisons of the spectro- 
scopically measured velocities in the line ot sight of Venus, and 
of the sun’s limb with their known velocities, and upon the 


` 


‘from the equator. 
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consistency of the measured velocities of stars when'due allow- 
ance is made for the varying effect of the earth’s movement. 
Dr. Belopolsky, however, has recently suggested a method 
(Astr. Nach. No. 3267) of demonstrating the principle by a 
laboratory experiment. Imagine two cylinders with axes 
parallel, on which are arranged vertically two sets of small 
mirrors, @, 4,¢...,#, 2,0... The mirrors are inclined 
so that a ray of light falling on a is refl@&ted to m, back again 
to 4, then to z, and so on, finally being directed to the slgt of 
the spectroscope. If now the cylinders be set in rapid rota- 
tion, in opposite directions, the effects of the mirrors will be tg 
accelerate or retard the velocity of the ray of light according to 
the directions of movement. Figures are given which indicate 
that measurable displacements may be obtained by employing 
cylinders of from 0°25 to o'y m. diameter, with ten or tWenty 
mirrors, making from eighty to twenty revolutions per second. 
With cylinders ha®f a metre in diameter, making eighty revolu- e 
tions per second, and havigg, twenty mirrors, the equivalent of 
a velocity of five kilometres per second in the lineof sight is 
obtained, and with modern instruments there would be no diffi- 
culty in observing the effects of suchea movement. It is pointed 
out that dynamos already make from seventy to eighty gevolu- 
tions per second sand if sufficient care Be taken in the construc- 
tion of the cylinders, the experiment does not seem to present 
insuperable difficulties.e ee °. 


Tue ASTROPHYSICAL JOURNAL.” This is the title under 
which Astronomy and Astro-Physics will appear in future, The 
University of Chicago has purchased that jouenal, and arrange- 
ments have been made to carry it oa under the editorship of 
Profs. Hale and Keeler, ass&ted by Profs. Ames, Campbell, 
Crew, Frost, and Wadsworth, and a®number of associate editors, 
five of whom represent Germany, Great Britain, France, Italy, 
and Sweden. . The scope of the new public&tion will be quite 
as broad as ‘that of Astronomy and Astro-Physics, for all 
problems and investigations Jf modern physical astronomy will 
be dealt with. The journal ggll, in fact, represent the ammon 
ground of physics and astronomy, and it should therefore be 
appreciated by the physicist as much as by the astronomer, 
Workers in astronomical ghysics should bè gratified that their 
science has progressed sufficiently to need a special organ to be 
devoted to its interests. Zogular Astronomy will be continued 
as heretofore, and will appgal to all amateurs, teachers and 
students of astronomy, and others interested in celestial science. 
This journal will be practically*the old Sidereal Messenger, and 
the Astrophysical Fournal will be the realisation of Prot. Hale’s 
original plan of a periodical for workers in the domain of the 
new astronomy. e 


ELLIPTICAL Orpits,—A little pamphlet on elliptical orbits, 
by Mr. H. Larkin, has Been published by Mr, Fisher Unwin. 
If it should induce any student of astronomy to construct for 
himself the curves in which the apywrent orbit of a binary star, 
as we see it, may be resolved, it will serve one useful purpose, 
and probably the only one. For it is to be hoped that the same 
student will not embrace the theory of formation of binary stars 
as given here, whegein they are made to *result fromthe explo- 
sion of one larger star. There are many other strange things 
taught, of which: Newton uever dreamed, nd which no one 
capable of reading Newton would ever have stated. Perhaps 
the most singular is the suggestion of ‘‘ precarious equilibrium ” 
that would accompany motion in a circular orbit. ‘‘ Mecarious 
equilibrium @is a curious term, but the gontext seems to sug- 
gest that some catastrophe or disaster would result from such a 
condition. The author does not seem to have realised tha? 
there isno sudden and violent change between an ellipse of 
small eccentricity and a-circle, and that in the solar system 
there are instances in which the eccentricity (if existing) is so 
sligħt that thegmotion can ge conveniently Considered as 
circular, 

e 


D SS er 
è FORESTRY IN NATAL? bd 


ATAL lies between latitude 28° and 31° &. ‘The climate 

of the coast is almost tropical, owing to a warm current 
Mangrove trees grow along the coast, and 
sugar-cane and tropical Indian fruit irees are cultivated there. 
The land ascends rapidly inland, and the capital, Pieter- 


1 Translation of a paper by Sir Dietrich Brandis, K.C.J.E., F.R.S., in the 
Forsi und Jagd Zeitung. 
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Maritzburg—or Maritzburg, as it is usually called, at fifty miles 
from the cOast-gis at 2275 feet above sea-level, and possesses an 
appreciably mild climate. 

The colony is bordered on the west by the Kathlamba or 
Drakensberg, a®mountain chain attaining altitudes which exceed 
9600 feet, and separating Natal from the Transvaal, the Orange 
Free State, and Basuto-land. These mountains form the 
eastern boundary of the high South African plateau, which is 
drained by the Orange River and its tributaries. 

Natal is scantily populated, containing 518,755 square 

miles, with 532,000 inhabitants, of whom 38,000 only are 
Europeans. Most of the latter are English who came by sea 
and founded Port Durban, but a few are descended from the 
Datch Boers who came from the west in 1838-42 and founded 
Maritzburg. Natal has been an English colony since 1843, 
when the territory only included 3000 native inhabitants, but 
their numbers rose rapidly to 100,000 in 1845, and to 400,000 
in 1883. They are mostly Zulus in the north, and Kaffirs in the 
south of the colony. : 
Wch greater progress could have been made in Natal, in 
trade, agriculture, and manufactures, if it had been connected 
by roads and railways with the Transvaal and Orange States. 
The Cape railway, 650 miles long, from Cape Town to Kimber- 
ley, with express trains doing the distance in thirty-six hours, has 
long been constructed, and in 1893 this railway was extended 
to the Transvaal gold mines at Johannesberg. 

In 1880 a railWay was constructed from Durban to Maritz- 
burg, but only recently has it been pushed further inland, and it 
now reaches the confines of the®colony. Its further extension to 
Johannesburg is most important for the future prosperity of 
Natal. About one and a half years ago a railway was made 
from Ladysmith in Natal to Harrismith in the Orange State. 
Natal is at present short of funds, and this may partly explain 
why, having made a good start in forest conservancy, the Colonial 
Government has not had the resolution to persevere in it. 

The Cape Colony has had for some time a good forest 
administration which was organised by a French forest 
officer, Count Vasselot de Regné, Conservator of Forests in 
Algiers, and Mr. D. E. Hutchins is now Chief Conservator 
of Forests at Cape Town. He was trained at Nancy for the 
Indian forest service, and left it for service at the Cape in 1883. 
Mr. Fourcade, of the Cape forest service, was employed in Natal 
for nine months in 1889, and has written a very valuable paper 
on the Natal forests, but he declined to quit the Cape service 
permanently for that of Natal, and was succeeded ip 1891 as 
chief forest officer there by Mr, Schöpflin, a Baden forest 
officer. 

The work he undertook of organising a forest department 
in Natal was full of difficulty, especially as the forest revenues 
were not expected to cover the expenditure for a number of 
years. Irrespectively of the continual clearance of forests for 
the extension of agriculture, forest fires, unregulated grazing, 
and wasteful timber felling have so exhausted the Natal forests 
that the areas still covered with brushwood and forest are widely 
scattered over the country, and only a small percentage of them 
is still] State property. 

From the coast to altitudes of about 975 feet, with an average 
annual temperature of 67°-71°, the forest consists of numerous 
species belonging to the tropical flora. The woods are not 
more than 30-60 feet high, but something might be made of 
them, as several species yield valuable timber. Unfortunately 
nearly all the coast forests are now private property. 

In a central zone ranging in altitude between 980 and 3450 
feet with an average annual temperature of 59°-67° F., exten- 
sive tracts are covered with so-called mimosa scrub, formed of 
several species of Acacia ; these woods are very thinly stocked, 
and contain a tall grass undergrowth. The acacias bear plenty 
of seed, and young growth exists, but is continually being 
destroyed by the annual grass fires. If only protection could 
be afforded to these forests against fire, as has been done for 
the last thirty years in British India, they could be worked 
profitably with short rotations—twenty-four years, according to 
Mr. Fourcade ; it is, however, probable that most of this area 
will be cleared for agriculture. 

e The present aiea of the coast and acacia forests is estimated 
at 196,000 acres of State forest, and 1,645,000 acres in private 
hands, 

In the higher zone, from 3450 feet up to 9600 feet, with a 
temperate climate, and an average annual temperature of 
52°-59°, the most valuable forests are situated, but they are 
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scattered over a difficult mountainous region. Of these forests, 
the State possesses 54,000 acres, and 27,000 acrgs are ina terri- 
tory assigned to the indigenous inhabitants of the country. The 
Government has decided that in the mountains the action of the 
Forest Department will be restricted to the State forests. They 
contain many species; Podocarpus Thunbergit and P., elongata, 
both known as yellow-wood, are the commonest, and their wood 
resembles that of the European spruce. At present the great 
cost of transport prevents the profitable working of yellow- 
wood. Amongst the remaining species, the two most valuable 
trees are stink-wood (Ocotea bullata), so named on account of 
the bad odour of freshly-sawn wood, an evergreen lauraceous 
species with a beautiful brown heart-wood, which is hard and 
tough ; and sneeze-wood, Preroxylon utile, an ally of the horse- 
chestnut. These woods are also highly esteemed in the Cape 
Colony, especially for cart and wagon making, and can be 
worked at a profit even from these remote mountain forests, 
Unfortunately these two species are only found here and there 
in the forests, and there is no large supply of them. 

In the year 1891-92, the sale of wood by the Natal Borest 
Department yielded 4725, while the expenditure was £1942, 
partly for establishment and partly for the survey of the forests. 
Owing to the smalJ area of forests available, and the remote 
position of the State forests, Mr. Fourcade strongly recom- 
mended that plantations should be started near the towns and 
railways. Past experience with the blue gum (Eucalyptus 
globulus) is favourable for the success of this twee in Natal. At 
Arambi, near Ootacamund in the Nilgeri Hills in Jndia, this tree 
attains a height cf 107 feet in nineteen years, and yields 8696 
cubic feet per acre. This enormous production of 457 cubic 
feet per acre annually was attained in latitude 11° N. at an 
altitude of 7426 feet above sea-level, 

In the higher latitude of Natal, a similar climate to that of 
Arambi is found at 2275 feet above sea-level, and, according 
to Mr. Fourcade, mixtures of Eucalyptus globulus, longifolia 
and rostrata give an even higher yield near Maritzburg than at 
Arambi. Mr. Schöpflin doubts whether this will be the case ; 
but, at any rate, the gum-trees will give a large yield, and if 
the wood were only fit for fuel a considerable pecuniary return 
would be obtained. Several of the gum-trees, however, yield 
splendid timber, and especially Æ. rostrata, the red gum of 
Southern Australia. 

Timber imports into Natal average in value £180,000 a 
year, so that, as the indigenous forests are small, much 
subdivided, and unfavourably situated, the State is clearly 
called Upon to plant up a sufficient area of the State lands. 
Mr. Fourcade states that the land necessary for these planta- 
tions can now be purchased cheaply, and Mr. Schépfiin 
commenced planting operations. This useful measure is now 
abandoned, owing to want of funds, and the plants in the 
State nurseries will be sold. ` 

Besides ucalypti, several Australian acacias succeed 
admirably in Natal, especially 4, decurreus and mollissima ; 
their bark is rich in tannin, and a plantation of 1200-1500 acres 
of these trees has been started bya private company. Near 
the neighbouring Transvaal gold-fields, Australian trees are 
being planted on a large scale to supply mine- props. 

The length of rails in Natal is about 625 miles, and the 
mountain forests will yield a portion of the necessary railway 
sleepers. Vellow-wood must be kyanised, as has been done in 
the Cape Colony, and kyanising works can easily be established 
in Natal, and wood from gum-tree plantations ought to supply 
the balance of the sleepers required. i 

It is evident that Natal cannot possibly prosper without a 
Forest Department, and the colony will have cause to regret 
having abandoned the attempt to form one, after such an 
excellent beginning has been made. The Government wished 
to retain Mr, Schöpflin’s services up to March 31, 1894, but 
would not undertake to employ him after that date. Under 
these circumstances, he was obliged to resign his appointment 
last September, in order to return to the Baden Forest Service. 

W. R. FISHER, 





THE FERTILISATION OF “LORANTHUS , 
KRAUSSIANUS” AND “L. DREGE” 
THE parasite Loranthus Krausstanus grows on the coast here 

on the tree Chalacme Meyeri, and as three of these trees 
grow within a short distance of my house,I have this season had 
a good opportunity of observing the rather curious mode of its 
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fertilisation? In the flower bud the corolla segments adhere 
along their whole length, forming an upright cylinder, of about 
an inch long, of red and white, thus getting the not imappro- 
priate colonial name of “lighted candles.” The flowers grow 
ia close umbels, so close together as to give quite a reddish 
tinge to the host tree. After a little time five slits appear about 
half-way up the upright cylindrical corolla, and these slits are 
about one quarter the length of the cylinder. The anthers 
occupy almost the extreme tip of the cylinder, and are pressed 
against each other by the closed tube of the corolla (the cylinder 
aforesaid), the actual tip being occupied by the capitate stigma. 
f a needle be inserted into one of the slits of the corolla with 
a downward movement, as if to seek the nectar at the base, it 
causes the tube to eplit with some force, and at the same time 
the arthers are quickly and forcibly released from their pressure 
one against the other, and fly downwards violently, scattering 
practically all the pollen they contain by the one movement ; 
and at the same time the stigma, frgm being upright, springs 
to an anglgof, say, 40 deg-ees on dne side quite clear of the now 
„split corolia tube. I found by microscopic observations of a 
number of stigmas just at this stage, that aply ina small pro- 
portion, of cases (I only found one) did any of the triangular 
pollen actually reach @he stigma by the agt of explosion, 
although the style was fairly thickly peppered. These flowers 
are constantly being waited bydarge nuybers of the commonest 
coast sunbird (Cinnyris olivaceous), a very active and hard- 
working, though not very brightly coloured, member of the sun- 
birds. A little 
flowers splitting open flower after flower, and getting head and 
bill covered with pollen if moving about, undoubtedly fertilising 
the capitate receptive stigmas (in the receptive stage protruding 
free from the corolla tube) of other and older flowers, After 
seeing them thus gt work, the question arose whether without 
their aid the bursting of the flower happened. «The negative 
evidence was that although I had abserved for many hours, I 
never saw a simple flower voluntarily explode ; but to check this, 
T put #net-bag over a small bi@ech containing, say, 80 to 100 
healthy flowers, I found that when thus protected hardly a single 
flower got te a furthgr stage than having the splits on the corolla 
tube ready for thg outside aid of theesunbird to enable them to 
perform the nextefunction, viz, explosion. Aétually none ex- 
ploded, and, as a consequence, not a single flower within the 
bag set seed. “They seem to be quite sterile without outside 
help, the anthers dehisce, but, at a level below the capitate 
stigma, and as the corolla tube is generally upright the pollen is 
lost even as a self-fertilising agent. After careful watching, I 
feel sure sunbirds are the only effective agents in the fertilisation 
of this plant. At first I never observed bees visiting it, and 
actually made a note to the effect that they did not do so ; but 
ata later dategthey came in good Sumbers. They seemed 
simply to follow the birds, and take any nectar left by them in 
the exploded flowers, and wery seldom, and then, I think, only 
by a happy chance themselves caused the explosion. 1 did not 
observe any other insect visitors, so that it#would appear this 
plant is dependent on Ciznyris ; and there is an element of irony 
in it, for fypm the berfies of this plant the bays make bird-lime, 
and the energetic efforts of these lovely little birds are towards 
the perpetuation 8f the means by which they are often made 
captive. It would be interegting to know hoy far the different 
individuals of Loranthus on the one tree are in the position of 
independent individuals of terrestrial species (pollen from an 
independent individug! being necessary for the mogt perfect re- 
ults of cross-fertilisation), or whether the fact of having a 
common host apprgximates them in this respect to the position 
of one plant, and whether to get the best results of cross- 
fertilisation pollen should be brought not from flowers of a 
different individual on the same host, but from plants growing on 
a different tree altogether. To ggrry on the lifghistory of his 
plant, my friend Mr. Harry Millar, of Durban, informs me that 
the berries when @ipe are taken by the little tinker bird (Bar- 
betitla pusilla), who eats the covering of the berry, and rejects 
the seeds and viscid matter around them, and to clear away the 
latter bangs the berry with his bill against a tree, where the 
seeds adher@ with the viscid substance and germinate. I may 
say that Mr. Millar states that in shooting these birds, as speci- 


mens, he often finds the head and bill covered with pollen. T’ 


am informed that another sunbird (Cinnyris Verreauxi) visits 
this plant, but as it is of the same habits as C., oltvaceous, the 
results of its visits, as far as the plant is concerned, would be the 
same. 


uiet watching will show the birds at these’ 


236 





e 

Loranthus Dregei grows on the coastlands of Natal 
upon various hosts, most commonly perhaps upon the intro- 
duced Syringa, Melia Azedarach, and never, so far as I have 
observed, upon the tree (Chetacnze Meyerii) infested by Z. 
Kraussianus. While in the bud the petals form a cylindrical 
tube, and the anthers are pressed against the closed petals, the 
tips being just below the stigma, Subsequently slits appear on 
the still closed cylinder. My observations show that the plant 
is abundantly visited by Cinnyris olivaceus and C. Verreatixi 
and that both birds insert their long bills into the slit te get 
at nectar secreted at base of tube, exactly as in L, Avaussianus. 
In this species, however, instead of the anthers remaining stil] 
attached to the filaments when the flower jerks open, they are 
all broken sharp off, and fly off into space With great violence, 
parting with their pollen as they go, I find that although the 
pollen is thrown so far upwards as to reach the base of the 
stigma, the force appears so nicely adjusted that none actually 
reaches if, the great bulk @f éhe cloud of pollen being thrown 
downwards so as to reach the head and beak of the visting bird. 
Apparently after this dissemination of its pollen (and anthers) 
the flower still has #tractions for the*sunbirds, for I have seen 
them distinctly visiting the burst flowers, and this would of 
course be necessary if cross-fertilisation or, indeed, fertilisation 
of any kind took place. And e? opefiing the burst flowers I 
found in most cases @quantily of nect&r, so that probably 
secretion goes on after the flower is open and its anthers gone. 
I observed this plant repeatedly and at all. hours of the day, and 
never saw it visited by a single insect of any kiad; and although 
aware that negative evidence of this kigd cannot be relied upon, 
my observations were so freqaent that I feel.sure any insect 
visitants, at all events diurnal 'visitorg, must be exceedingly rare. 
I noticed one flowering upon Acacia sp. which was also in 
flower and Visited by bees, but the bees took Shot the slightest 
notice of the ffowers of the L. Dregei. I should judge from 
the length of the corolla tuBe, ¢hat if any insect visits this plant, 
it must be furnished with a long proboscis, for the floweg tube 
from stigma to base is fully tWo inches long, Asin Z. Kraus- 
stanus the flowers need outside aid to burst at all, for I have 
watched them for long periods and in all kinds of weather, and 
never seen a single flower Durst by its own voletion. Although 
apparently entirely dependent on the sunbird$ for its propaga- 
tion, this mode of fertilisation must be very successful, for the 
plant is very common indeed. In addition to the fact of the 
flying pollen never reaching tRe stigma, and self-fertilisation 
being thus preventéd, the flower seems to be proterandrous, for 
at astage of development when a slight touch in the right place 
bursts the flower, the stigma sgemed dry and unreceptive. After 
bursting, the stigma, instead of being in line with the corolla 
tube, inclines to one sidegthough not to such an extreme angle 
asin L. Arazsstanus, and this deviation from he upright will 
help pollination to some extent, I have often watched the birds 
on these flowers bursting them, ant each time causing quite a 
little cloud of pollen and anthers to fly, and the force is so 
great, the anthers are jerked to quite a considerable distance, 
and in no single instance did the force fail to detach the whole 
of them, It is a®very pretty and interesting sight. In the 
case of this species, I believe it is absulugely dependent on 
the sunbirds for its sexual propagation. 

e 


Durban, Nata? Maurice S. EVANS, 
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SCIENTIFIC INVESTIGATION IN CANADA. 


N a Society formed to include as far as Possible representa- 
‘tives of all branches of literature and of science, it appears 
to be most apprupriate that the president for the time being 
shoyld devote the address which it is his privilege eto deliver, to 
some specific toBic, or to the €onsideration of such matters of 
interest or importance as may lie particularlygn his own line of 
work or thought. The literary, artistic, and political develop- 
ment of the country have already been ealt with. It may 
therefore be of some interest and service to give a very general 
and very brief review of what has been accompl.shgd, and what 
remains to be accomplished if Canada, by ®arious scientific 
agencies working in the investigation of the natural features, 
and towards the development of the natural resources, of the 
country, 
Science is but another and a convenient name for organised 


1 Abstract of an address delivered before the Royal Society of Canada, 
by Dr. G. M. Dawson, C.M.G., F.R.S. 
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knowledge, and as such it has entered so largely into every 
branch of huma& effort, that when, at the present time, any one 
attempts to pose as a ‘‘ practical,” in contradistinction to a 
scientific worker, he may be known to be a relic of the past 
age, in which much was done by rule of thumb and without any 
real knowledge of the principles involved. Neither can any 
division be made between what is sometimes called ‘‘ practical ”’ 
or “applied ” science and science in general, forthe knowledge 
must be gained before it can be applied, and it is scarcely yet 
possible to bar any avenue of research with a placard of “no 
thoroughfare,” as an assurance that it cannot lead to any 
material useful end. 

At the same time, there are cerlain directions in which inves- 
tigation is very closely wedded to results of immediate and 
tangible value. But the line should not be too rigorously 
drawn, for should the investigator for a time stray into some by- 


° path of research, because of his individual interest in his work, 


it is not improbat-le that he may return from his excursion with 
somesynexpected discovery, which may prove to have important 
bearings on the problems of every-day life. Take, for example, 
the study of paleontology, which, relating as it'does, to extinct 
forms of life, might appear to be a branch of science wholly 
removed from any practical object, however interesting it may 
be to disinter and to reconstruct these remarkable forms. But 
we all know that this study has become an indispensable one as 
an aid to the clasgification of the rock formations, and thus to 
the search for the useful minerals which some of these contain. 
This is more particularly the case, perhaps, in the instance of 
coal beds, which are usually confined in each region to some 
set of strata, which may-be defined with precision only by the 
aid of the evidence afforded by fossil remains. 


THE GEOLOGICAL SURVEY. 


In the first united Parliament of Upper and Lower Canada, 
in 1841, the Natural History Society of Montreal and the 
Historical Society of Quebec joined in urging the establishment 
of a Geological Survey upon the Government, with the result 
that the modest sum of £1,500 sterling was granted for the pur- 
pose of beginning such a survey. 

Mr. Logan, afterwards so weil known as Sir William Logan, 
was the first geologist appointed. He entered upon his duties, 
in 1843, with the greatest possible zeal, and for more than twenty- 
five years the history of the Survey and that of its director were 
the same. 

The field work of the Geological Survey necessarffysbegap 
with exploratory trips in which the main features to be dealt with, 
in a-‘country almost entirely unknown geologically, were 
ascertained. In many parts, even of the older provinces, such 
explorations are still requisite, but in most of these provinces it 
became possible after a time to proceed with the more systematic 
mapping of definite areas, the map-sheets produced forming 
parts of a connected whole. When the great western regions 
were added to the field, these could only be attacked hy extended 
exploratory journeys in which geology and geography went hand 
in hand. Asit is now, the field work of the Survey may be 
divided under three classes: (1) Reconnaissance surveys ; (2) 
the approximate mapping of large areas on a small scale ; (3) 
finished map-sheets on a larger scale, and forming continuous 
series, All these three classes of work are in progress con. 
currently in different districts, while the auxiliary chemical, 
paleontological, and lithological investigations in the office are 
kept in touch with the field work, and render it possible to bring 
this together in a homogeneous form. Were there in existence 
any complete topographical maps of Canada, ‘approaching in 
accuracy lo those which have been made in older countries, 
much more geological work could he accomplished with a given 
amount of money and in a given time, and thus the construction 
of such maps must be stated yet to be, as it has been from the 
beginning of the Survey, one of the principal desiderata, There 
is, however, one other matter which at the present moment 
must be regarded as even more urgent, and one which might be 
attained withina short time and at a relatively small cost. This 
is the construction of a suitable and safe museum building for 
the preservation and display of the important collection which 
has grown up as the result of so many years of investigation. 
This collection is not merely a matter of record, closely con- 
nected with all the publications of the Survey, but it is fitted to 
become also a great educational medium in regard to the 
mineral resources of the country. With proper accommodation 
its utility could be vastly increased for all purposes. š 
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Nothing can be adduced which is more creditable to the 
system of government in Canada, than the quietéy persistent and 
uninterrupted support accorded to the Geological Survey by 
every political party; but it remains to provide such a 
museum building and centre for the work as that referred to, 
and it may be confidently asserted that nothing would be more 
favourably received by the general public. This museum should 
be of a national character, and there is every reason to hope 
that when it is‘undertaken, its plan will include provision for all 
the valuable collections which have been or may be made by the 
several Government departments, so that it may form in effect 
a representation of the sources, the history and the various lines 


of activity of the whole country, ‘ 


METEOROLOGICAL SERVICE AND MAGNETIC OBSERVATORY. 


Although the first scientific branch of the Government service 
established by Canada, it must be noted that several years pre- 
vious to its inception the Magnetic’ Observatory had been 
founded at Toronto. It was established as the resujt of 
representations made by the British Association &t its 
meeting in Newcastle in 1838, acting in conjunction with 
the Royal Society of England, and as a part of a system 
of magnetic research on sea and in the colonial possessions 
of Greu Biain. The observations were actually begun in 
1839. Meteorological observations had been made concurrently 
with those relating to magnetism, from the time of the establish- 
ment of the observatory ; but it was not un@l 1871 that the 
Canadian Government first made a grant of 5000 dols. fora 
meteorological. service. ; 

In 1876, the issue of daily weather forecasts and storm warn- 
ings was begun, and since that time these have hecome so much 
a part of the every-day life of the country, that it is unnecessary 
to enter into any explanation of their character, or to present any 
plea in their favour, They are equally important and necessary 
to the farmer as to the navigator, and are, in addition, of value 
in a hundred other ways, 

There are at the present time over four hundred stations in 
Canada reporting to the central office, of which twenty-nine 
make daily telegraphic reports, useful primarily in affording 
data for the weather forecasts. The meteorological service thus 
developed naturally from the Magnetic Observatory, and both 
have become merged in a common organisation, the growth 
of the meteorological work now perhaps overshadowing the 
original magnetic purpose of the observatory in its immediate 
interesLuthouzh the importance of the magnetic observations 
h&s never been lost sight of. . 

Respecting magnetic charts of the Dominion, much also 
remains to be done, for though scattered observations of pre- 
cision have been made, particularly in the west, no systematic 
attempt at a magnetic survey has been undertaken since that 
accomplished in an extended journey through the northern parts 
of the country in 1842 and 1843. by Sir J. H. Lefroy. It is 
well to remember that the magnetic pole itself is situated within 
the limits of Canada, and that problems of the greatest import- 
ance, both from a purely scientific and from a practical point of 
view, call for solution by a systematic study of its secular move- 
ment, as well as of any changes in intensity and dip by which 
this may be accompanied. These are all strictly domestic 
problems, and they should not be left for solution to enterprise 
from abroad. 

EXPERIMENTAL FARMS. 

This branch of the public service was established as the result 
of the recommendation of a select committee of the House of 
Commons appointed in 1884 to inquire into the best means of 
encouraging and developing the agricultural resources of Canada, 
The ‘Experimental Farm System Act” was passed in 1886, 
and the organisation of the work beyan in the same year. 

It is thus only about eight years since the initial steps in this 
new scientific enterprise of the Government were taken, but in 
that time, thanks to the energy and ability of the director and 
staff of the farms, great progress has been made, and the way 
has been opened in many directions for still further usefulness. 


Besides the central farm at Ouawa, which was first undertaken, ` 


branch farms have heen established for the marilime pro; 
vinces, Manitoba and the north-west territories, and British 
Columbia, 

If any line can he drawn between that which may be 
described as strictly practical and that which may be called 
purely scientific work, it will be found. to run through the 
centre of the field of operations of the experimental farms. An 
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inspection of the reports already published will show that the 
work consi-ts largely of submitting actual observations in the 
field to scientific tests, and in the application in turn of the 
best results of scientific knowledge to matters of every-day 
importance on evgry farm throughout the land. 

The following are among the many lines of work undertaken 
in this service :— 

One is the originafion of new crosses or hybrids of cereals, 
fruies, and other useful plants to meet the requirements of the 
varied climates and conditions of different parts of Canada. 

e Other branches of the work involving much original research 
are: the investigation, by chemical analysis, of soils, in their 
relation to fertilisers, and of grains, grasses, fodder plants and 
o her products of ti farm, by whicha fundamental knowledge 
of 1Wir respective value and of the best and most profitable 
methods of their treatment may be arrived at, and the study of 
insects and parasitic plants injurious or beneficial to vegetation 
and to stock, such as to enable the gests of the agriculturist to 
be combated either by methods which may be classed as direct, 
or by means which are indirect. The la'ter implies a study of 
the life-history of the forms to be dealt witty including not only 
those which are native to the country, but those also which may 
be from time to time iftroduced, such as the*Colorado potato, 
beetle, the horn fly, ară many others. It includes also the 
study of the be t mean? of couft€ractingsthe attacks by all those 
lower forms of vegetation, Rnown as rust, smut, mould or 
mildew, that prey upon the plants which are the special care 
ofthe farmer. &@ 

Even in connection with the familiar and almost world-old 
operations of butter and cheesegmaking, the results of purely 
scientific investigations are now being proved to have a great 
importance, The best mechanical methods of deal ng with the 
milk from whichethese are made, are not here referred to, but 
the fact, that the nature of the vegetable fermftnis which act 
upon this milk and upon the cheese, efter ithas been produced, 
are nqw known to give character to the product ; that is to 
say, the effect of inoculation of ff mass with some particular 
species of ferments is favourable, while the presence of others 
is deleteriow@s. Thus the results obtained in the whole field of 
bacteriology are heing made contribiftory to thg success of the 
dairy. Already if Denmark ‘‘ pure cultures” of certain kinds 
of ferments are beginning to be regarded as necessary to the 
success of the butt: r-maker, ahd “essays of a similar kind are 
actually in progress here. ° 

It is not possible to refer in detail to the numerous experi- 
ments and tests, completed or ın progress, of varieties of plants 
and animals which may be already well known, but of which it 
is desirable to ascer ain those best*suited to the actual circum- 
stances of the country. Nor is it possiple to enter into questions 
such as the test@of fertilisers, the testing of the vitality of seeds, 
or the propagation of trees suited for planting on the plains of 
the north-west, Though apart of the useful work of the farms, 
these do not imply original research in the same measure with 
those subjectsalrcady alluded to. Neitheristlfis the time to dwell 
upon the methods adopted of making the information gained 
available eo the public, such as the publication of special 
bulletins and repogts of progress, the distribution of samples of 
seed grain (which in 1892 reached the number of 30.000) and 
o! young trees for plantationg. e 

Betoregconcluding this brief review of the several branches of 
scientific research or work cargied on by the Government, allu- 
sion must be made te several comparatively late fndertakings 
ef this nature begun under the auspices of the Department of 
Marine and Fisheries. . 

Under the name of the ‘Georgian Bay Survey,” a hydro- 
graphic survey of the Canadian portion of the Great Lakes 
was begun ing!883, and several excellent charts of the northern 
part of Lake Huron have already been publish@l. 

When the British Association met in Montreal in 1884, 
a committee of that body, which had for many years 
heen engayed on ti@al determinations, interested itself in the 
extension uf such observations to Canadian waters, and a joint 
committee of the Associaton and of the Royal Society of 
Canada was forsted, by which the importance of such observa- 
tions, made systematically and with modern appliances of 
accuracy, was urged upon the Government. In 1890 a beginning 
was made in this work, and provision has since been made for 
its continuation and extension. i 

Another promising depariure is the initiation of a scientific 
study of that most important element in the welfare of the 
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country, the fisheries. Much has already been done in 
Canada in the matter of the propagation of food fishes, but 
much yet remains to be done in investigating the conditions 
of the fisheries of both salt and fresh waters, and it may now 
be anticipated that before many years an fmportant basis of 
fact will have been built up upon this subject. 

One important line of inquiry musts yet be mentioned in 
which no systematic beginning has been made, either under the 
auspices of the Government or by any society or institution 
especially devoted to it. This is the field of ethnology, which 
in Canada is a very extensive one, and which calls for imme? 
diate effort, inasmuch as the native races, with which this study 
is concerned, are either rapidly passing away or are changing 
from their primitive condition. e 

Ten years ago, the Council of the British Association 
was so much impressed with the urgency of investigations, 
of this kind, that it not only appointed a committee to 
deal with the subject, bit*has since given each year a sub- 
stantial grant from its own funds in aid of this work. The 
Canadian Goverrgnent for several] years supplemented this 
grant, and eight reports, filled with valuable observations on 
the western trikes, have so far, as a wsult of this actidh, been 
published in the annual reports of thegAssociation. It has been 


. decided, however, that the fenctions of the committee, with 


the grant accorded by the Association, shall cease this year, so 
that if further progress is to be made, the matter must now be 
taken up by the Canadian Government. It is earnestly to be 
desired that the Government may at least cfntemplate the at- 
tachment, either to the Indian Depertment or to some other 
department, of a properly qfalified ethnologist, by whom these 
investigations may be continued. 
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SOCIETIES AND ACADEMIES. 
*L8NDON. 


Royal Society, December 6, 1894.—‘‘ Experime@al Re- 
searches on Vegetable Assimilation and Respiration. No. I! 
On a New Method for Investigating the Cagbonic Acid 
Exchanges of Plants.” By F. F. Blacknian, B.Sc., Demon- 
strator of Botatyin the University of Cambridge. 

This paper consists of a description of a complicated apparatus 
for the estimation of veryesmall amounts of CO,, which is 
especially adapted for biologica] research, i . 

By its aid the evolution of CO, by a single germinating seed, 
or by a small area of a foliage leaf, can be accurately estimated. 
from hour to hour without a break, for any desired time, while 
for the same area of leaf th@more active absorption of CO, in 
assimilation can be easily determined forsuch short periods of time 
as fifteen minutes, and that at the same time sgparately for the 
two surfaces of one and the same leaf area. Further, for the 
purposes of this assimilation, air ogntaining any proportion of 
CO however small, can be supplied continuously to the tissue 
under investigation The apparatus is practically in duplicate 
throughout, and strictly comparative double experiments can be 
performed. . s e 

The experiments are carried out in a coñtinuous current of 
air at atmospheric pressure ; the actual estifhation of the CO, 
is accomplished hy leading this through barytasolution, of which 
only a small quantity is used in each case, and the whole of it 
afterwards titrated iz sztz in the absorption tube, to Which only 
air freed from CO, is otherwise admitted. 

The following communication illustrates the applicability of 
this apparatus to theinvestigation of minute guantities of carbon 
dioxide : 

No, II. ‘On the Paths of Gaseous Exchange between 
Aerial Leaves and the Atmosphere.” 

Conclusions.@(1t) That if the amounts of cé, evolved in 
respiration by the two surfaces of any leaf area be determined, 
it will be found that there is a very close relaffon between these 
amounts ‘and the distribution of the stomata. In those leaves 
with no stomata on the upper surface, practically no CO,,is 
exhaked from that surface, and all escapes from the lower sur- 
face. When stomata occur equally on the gwo®surfaces the 
amounts of CO, exhaled are equal on the two surfaces, and 
so on. 

(2) Similarly with assimilation, no CO, is absorbed by an 
astomatiferous leaf surface, and when stomata occur on both 
surfaces, then the amounts absorbed follow the ratios of stomatic 
distribution. homes 4 $ 

(3) Boussingault’s experiments on the assimilation of leaves 
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with bloclsed stomata, which have hitherto formed the mainstay 
of the “‘cuticular” absorption theory, are completely vitiated 
by having been performed in super-optimal percentages of CO, 
Their interpregation is exactly the reverse of that usually 
accepted, 

(4) The exhalation of CO, in bright light by a leafy shoot in 
Garreau’s well-known experiment, is not the expression of any 
physiological truth for the leaf, but is only due’ to the presencé 
of immature parts, or of tissues not sufficiently green, or not 
fully illuminated. Mature isolated green leaves fully illuminated 
assimilate the whole of their respiratory CO, and allow none 
to escape from them. 


December 13, 1894.—‘* The Influence of the Force of Gravity 
on the Circulation.” By Prof. Leonard Hill, M.B. 

The chief results of the research are contained in the follow- 
ing conclusions :— 

(1) That the force of gravity must be regarded as a cardinal 
factor in dealing with the circulation of the blood. 

(2f That the important duty of compensating for the simple 
hydrostatic effects of gravity in changes of position must be 
ascribed to the splanchnic vaso-motor mechanism, 

(3) That the effects of changing the position afford a most 
delicate test of the condition of the vaso-motor mechanism. 

(4) That the amount of compensation depends’ largely on 
individual differences, 

(5) That the @ompensation is far more complete in upright 
animals such as the monkey, than in rabbits, cats, or dogs, and, 
therefore, is probably far more complete in man. 

(6) That in some normal monkeys over-compensation for the 
hydrostatic effect occurs. ; : 
(7) That in the normal monkey and man gravity exerts but 
little disturbing influence, owing to the perfection of the com- 

pensatory mechanism. 

(8) That when the power of compensation is damaged by 
paralysis of the splanchnic vaso-constrictors, induced by 
severe operative procedures or by injuries to the spinal cord, 
by asphyxia, or by some poison such as chloroform or 
curare, then the influence of gravity becomes of vital import- 
ance. 

(9) That the feet-down position is of far greater moment than 
the feet-up position, because when the power of compensation 
is destroyed the blood drains into the abdominal veins, the 
heart empties, and the cerebral circulation ceases. 

(10) That, generally speaking, the feet-up position g¢easions 
no ill consequence. . 

(11) That the horizontal! and feet-up positions at once abolish 
the syncope induced by the feet-down position by causing the 
force of gravity to act in the same sense as the heart, and thus 
the cerebral circulation is renewed. 

(12) That firmly bandaging the abdomen has the same effect. 
While the heart remains normal, and so long as the mechanical 
pressure is applied to the abdominal veins, the blood pressure 
cannot possibly fall. i 

(13) That if the heart is affected, as by chloroform or curare 
poisoning, the restoration of pressure is incomplete, and it is 
possible that the heart may be stopped altogether by the inrush 
of a large quantity of blood, caused by too rapid an applica- 
tion of pressure on the abdomen. More work would be thrown 
upon the heart than, in its impoverished condition, it could 
perform. 

(14) That vagus inhibition and cardiac acceleration are sub- 
sidiary compensatory mechanisms in the feet-up and feet-down 
positions respectively. 

_ (15) That chloroform rapidly paralyses the compensatory 
yaso-motor mechanism, and damages the heart. 

(16) That ether, on the other hand, only paralyses the com- 
pensatory vaso-motor mechanism very slowly and when pushed 
in enormous amounts, ; 

(17) That the vaso-motor paralysis induced by these anzs- 
thetics lasts for some considerable time after the removal of the 
anzesthetics, : 

(18) That chloroform can, by destroying the compensation 
for gravity, kill the animal, if it be placed with the abdomen on 

% lower level than the heart. . 

(19) That elevation or compression of the abdomen imme- 
diately compensates for the vaso-motor paralysis produced by 
chloroform. . 

(20) That compression or elevation of the abdomen, coupled 
with artificial respiration and with squeezing of the heart 
through the thoracic walls, is the best means of restoring’ an 
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animal from the condition of chloroform collapse. That these 
results agree entirely with McWilliams’, and ae opposed to 
those of the Hyderabad Commission. 

(21) That the feet-down position inhibits respiration, and the 
feet-up. position accelerates it. bs 

(22) ‘That these respiratory results probably depend upon the 
stimulation of sensory nerve endings by changes of tension 
brought about by the alterations of position, because the results 
are abolished by dividing the vagi. 

(23) That in the feet-down position the respiration is 
thoracic in type, and the abdomen is retracted ; in the feet-up 
position the respiration is diaphragmatic and the abdomen freely 
expanded, 

(24) That these types of respiration tend to compensate for 
the effects of gravity on the circulation, for the retraction of the 
abdomen in the feet-down position mechanically supports the 
abdominal veins, whilst the thoracic inspirations aspirate blood 
into the heart. In the feet-up position the full and free expansion 
of the abdomen withdraws all obstacles to the compensagory 
dilatation of the abdominal veins. bd 

In the last part of the paper the medical aspects of this 
research are discussed. It is suggested that emotional syncope 
is due to paralysis of the splanchnic area, and a case is quoted 
where compression of the abdomen immediately removed the 
syncopal condition. The same treatment, or that of elevation 
of the abdomen, is suggested for conditions of shock, chloroform 
collapse, and after severe heemorrhage. 

Finally, a parallel is drawn between some of the results of 
this research in reference to monkeys and those obtained by 
Dr. George Oliver on man, by measuring the diameter of the 
radial artery with his ingenious instrument, the arteriometer. 


Physical Saciety, December 14, 1894.—Prof. W. E. 
Ayrton and Mr. H. C. Haycraft communicated a paper on a 
students’ simple apparatus for determining the mechanical 
equivalent of heat. Mr. Haycraft, who read the paper, explained 
that the object at which the authors had aimed was the construc- 
tion of an apparatus which could be placed inthe hands of junior 
students, and by means of which a result correct within one per 
cent. could be obtained, without the introduction of troublesome 
corrections. The method employed is the electrical one, and 
the measurements to be made are (1) the value of the constant 
current passed through the resistance, as given by a direct-read- 
ing ammeter ; (2) the average value of the P.D. between the 
terminals of the resistance, as given by a direct-reading volt- 
meter mée) the mass of water heated g/us the water-equivalent of 
the containing vessel, resistance-coil, and stirrer ; (4) the rise of 
temperature of the water ; (5) the time during which the current 
is passed, Of these the measurements (1) (2) (3) can be effected 
without the introduction of an error anything like as great as one 
percent. The case of (4) and (5) is different. The rise of tem- 
perature, to be measured with accuracy, should be fairly consider- 
able, and the same remark applies to the time of heating as 
measured by an ordinary stop-watch, At the same time, if 
these two quantities are made unduly great, there will be too 
great a ratio of heat lost to heat generated during the experi- 
ment. The authors consider that, with a given amount of elec- 
trical power available, the best conditions will be obtained by 
making the percentage accuracy of the temperature measurement, 
the percentage accuracy of the time measurement, and the percent- 
age of generated heat lost by surface cooling equal. Hence they 
determine the mass of water to be used and the time of heating 
which may be expected to give the best results. The immersed 
conductor isa strip of manganin about 0°25 inch wide, 0°03 inch 
thick, and 5 feet long, which is bent into a series of zig-zags, 
so as to form a kind of circular gridiron, the successive portions 
of strip lying all in one plane, and the whole being held rigid 
by a strip of vulcanised fibre, to which each portion of the 
strip is screwed, Another precisely similar grid is placed 
3 inches below the first, and the two are joined in series, and 
are mechanically connected together by,thin vulcanite pillars, 
The water is contained in a glass beaker of just sufficient 
diameter to take the framework of manganin strip. This latter 
exposes a considerable surface (about 400 sq, cm.) to the water, 
and is moved bodily up’and down during the experiment, thus 
constituting an efficient stirrer. To allow sufficient freedom o 
movenient, electrical connection is made by means of very 
flexible leads, each made up of about 210 thin copper wires. 
The results obtained by students for the heat equivalent of the 
watt-second have an average deviation from the mean, if several 
experiments are made, of less than one-half per cent. ; and 
they agree with the best standard determinations within one 
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percent, Mr. Griffiths thought it inadvisable to provide junior 
students with apparatus from which every source of error had 
been eliminated ; they were thus led to underrate the difficulry 
of an experiment, and the care required to obtain reasonable 
accuracy. Prof. Garey Foster agreed, generally, with Mr. 
Griffiths, and deprecated the use of direct-reading ammeters 
and voltmeters in experiments of this kind. He thought it 
preferable that a student should learn to reduce instrumental 
readings to absolute measure for himself. Prof. S. P. Thomp- 
son dissented from the opinions expressed by thé two previous 
apeakers, and thought it was an advantage to students to have 
the use of direct-reading instruments. Dr. Sumpner described 
asimple method which he had employed for measuring the 
mechanical equivaleat of heat, and which depended on the 
heating of a stream of water, as it flowed through a pipe coa- 
taining the current-conductor. Prof. Riicker was inclined to 
take an intermediate view of the questions thas had been raised. 
He thought that students should take for granted as little as 
possible cgncerning their instruments; but to verify every 
point, even if practicable, would occupy a great deal of time 
which might otherwise be. more profitablygemployed. Prof. 
Ayrton, replied, and explained that the calibration of 
ammeters and voltmet@rs would be parteof the work 
of a student at anothgr part of his course.—A paper 
by Prof. Ayrton and, Mr. Ee&. Medley, entitled ‘‘ Tests 
of glow-lamps, and descripsion of the measuring instru- 
ments employed,” was commenced by Mr, Medley, the latter 
part of the paper being held over tillnext meeting. The object 
of the investigatiéa was to find at what E.M.F, glow-lamps 
could be most economicalty run. Too low an E.M.F, gives a 
low efficiency, and too high an E.M.F. renders the lamps 
short-lived ; so that there must be (for a given lamp) a certain 
E.M.F. which is more economical to work at than any other. 
It was also pointed out that, as glow-lamps deteriorate. and 
become less efficient with use, it naysbe an economy to discard 
a lamp before the filament actually breaks, The lamp is then 
said to@have reached the ‘‘sma@ing point.” Accumulators 
were used to drive the lamps, automatic apparatus being used 
to keep the Ẹ. M.F. constant, and when a lamp-filament broke, 
the fact was automatically recorded om a tell-tale. 

Geological Seciety, December 19, 1894,—-Dr. Henry 
Woodward, F.R.S., President, in the chair.—The Lower 
Greensand above the Atherfield Clay of East Surrey, by 
Thomas Leighton. This pape embodies the results of the 
author’s examination of the Lower Greensand of East Surrey 
during the three years 1892-94. The area discussed in 
the paper extends from Leith Hill in the west to Tilburstow 
Hili in the east; and the divisioffs of the Lower Greensand 
chiefly referred to are those hitherto known as the Bargate, 
Sandgate, and Mythe beds, The author stated that the Lower 
Greensand of East Surrey shows that formation to'‘consist of 
beds deposited in a marine @tuary or narrow sea, not far from 
land and within the influence of strong currents, extending 
generally from N. W. to S.E., so that, withotit paleontological 
evidence, no correlation of beds here with those exposed at 
Sandgate gnd at Hytlte is possible. He arsived at this con- 
clusion by following the outcrop of the various chert-beds, 
ves J. Hinde (Phil. Trans. Roy. Soe. vol. 





which, atter Dr. 
clxxvi. 1885), are accepted gs of sponge origin (deep-water 
deposits), and further by following the outcrop of the pebble- 
beds, deftribed by Mr. C. J. A. Meyer (Geol. Mag. for 1866, 
p. 15).-—-On the eastegn limits of the Yorkshire andeDerbyshire 

r Midland coalfield, by W. S. Gresley. The author attempted 
to throw light on the question of the easterly extension of the 
Yorkshire, Derbyshire, and Nottinghamshire coalfield beneath 
the newer rocks. He noticed the general trend of the strata, 
‘the sizes of gther British coalfields, the question of the origin 
of mountains, stratigraphical comsiderations, anal the faults” of 
the North of England.—On some phases of the structure and 
peculiarities of tffe siron ores of the Lake Superior region, by 
W. S. Gresley. The author has studied heaps of ore brought 
frpm the region lying south-west of Lake Superior since 1890. 
He described certain structural features of the ore-fragm@ats, 
and discussed tle evidences of mechanical movements and 
chemical alteration exhibited by these fragments. 

Chemical Society, December 6, 1894.—Dr. Armstrong, 
President, in the chair.—The relative behaviour of chemically 
prepared and of atmospheric nitrogen in the liquid state, by 
James Dewar, F.R.S.—On the use of the globe in the study 
of crystallography, by J. Y. Buchanan, F.RK.S.—A new 
method of obtaining dihydroxytartaric acid, and the use of 
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this acid as a reagent for sodium, by H. J. H. Fenton.— 
Essential oil of hops, by ,Alfred C, Chapman. —Interaction 
of 1: 2-diketones with primary amines of the general formula 
R’.CH,. NH, (second notice), by Francis R. app, F.R/S., and 
W. B. Davidson.—The isomeric dinitrodiazoamidobenzenes 
and their melting-points, by R. Meldola, F.R.S., and F. W. 
Streatfeild. —On the yellow colouring matter of Sophora 
japonica, by Dr. Edward Schunck, F.R.S. e 


PARIS.» e 


Academy of Sciences, Dec. 24, 1894.—M. Loewy in the 
chair.—On two invariant numbers in the thegry of algebraical sir- 
faces, by M. Emile M. Picard.—Displacement of carbon by oron 
or silicon in fused cast-iron, by M. Henri Moissan. Carbon is 
displaced by boroy or silicon in a fused iron carbide or cast-iron 
much in the same way that salts will displace each other from 
aqueous solution. A stat®of equilibrium is set up between the 
iron carbide on the one hand, and the iron boride or’silicide on 
the other hand.—On the circulation of the lymph in the small 
lymphatic vessels, by M. L. Ranviér.—On the importance of 
hybridisation in connection with the ge-establishment ® vine- 
yards, by M A. Millardet.—-The Secretary announced the death 
of P. François Denza, Direcggr of Vatican Observatory 
(died December 14).—The elements of thé planet 1894 BE, by 
M. J. Coniel. Provisional elements for the planet BI, by M.. 
Capon. The planet BE is the most favourably situated, among 
the known planets, for the determination of solar parallax, The! 
planet BI is identical with (369) of the Annuaire du Bureau des’ 
Longitudes.—Observations of*Encke’s comet and of the planets 
BH and BI, made at Algiers Ohserfatory, by MM. Rambaud 
and Sy.—Observations of Encke’s comet, made at Lyons 
Observatory, by M. G. Le Cadet,.—Observations of the sun, 
made at Lyons Observatory during the third quarter of 1894, by 
M. J. Guillaume.—On the proBlem of three bodies. M. F., Siacci- 
calls attention to his paper qpethis subject dated Januwy 12, 
1874. Heremarks that a paper of August 27 (Comptes rendus, 
451), ‘‘Sur la transformation des équations canoniques du 
probléme des trois corpg,” is a reprod@ction .of his 1874 
paper. — Remarks on the matter of priority claim’ 
made by M. O. Staude, by M. P. Staeckel.—On the 
solution of numerical equations by means of recurring 
series, by M. R. Perrin.—On a doctrinal point relative to 
the theory of multiple integfals, by M. Jules Andradé, 
—On the adaques for 16 and 18 variables, by M. A. Lafay.— 
On the electrostatic capacity of a line traversed by a current, 
by M. Vaschy. The capaciay per unit of length of a cable 
traversed hy a. permanent ‘current has the same sense as in 
electrostatics. ‘With rafidly varying currents, it cannot be 
. supposed that the electric field admits of a potefitial, hence the 
‘notion of a definite capacity disagpears.—Electric potentials 
in a liquid’ conductor in uniform movement, by M. G. 
Gouré de Villemoatée. At speeds of 33 to 323 mm, per 
second, the uniform movement of a liquid conductor traversing 
wide glass tubes of uniform section, dees not produce any 
appreciable difference of potential between two pofħts in the 
liquid.—Experimental researches on radiati@n at Jow tempera- 
tures, by M. Raoul Pictet, This is an abstract containing.a 
series of curves showing the variafion of radiation with time, 
and a discussion of these curves.—Contribution to thesstudy of 
atmospheric, ozone, by M. J. Peyron.—On the metallic sul- 
phides, by M. A. Villiers,—-Combinatiofls of hexamethylene- 
amine with silver nitrate, chloride, and carbonate, by M. Delé-© 
pine.—On the cyano-ethers, by M, Albert’ Colson.—On the 
chromates of iron, by M. Charles Lepierre. The author has 
obtained thirteen chromates, of which two only were known, 
befere. Whether prepared from ferrous or ferric Salts, all con- 
tain ferric iron. All are coloured. They form a series parallel 
‘to the basic sulphates of iron.—A new reagent allowing thé 
demonstration of the presence of hydrogen dioxide in green 
plants, by M. A. Bach. A solution as made containing 0'03 
grame.of potassium bichromate and five drops of aniline pêr 
litre. 5 c.c, of this solution give a violet coloyratéon with two 
drops of a 5 per cent. solution of oxalic acid only after 

36 hours. The colouration is given in the presence of hydroxyl 
in from 10 to 30 mdsittes. This reagent allows the detec- 
tion of one part of hydroxyl in 1,400,000. The method of 
testing green plants is given in detail, and a list of a number of 
plants showing the reaction is added.—-On the valency of glu- 
cinum (beryllium) and the formula of glucina, by M. Alph. 
Combes. 8 diketones, particularly acetylacetone, form metallic 
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derivatives but gield no acid or basic salts, These derivatives 


‘are generally well adapted for determining their molecular 


weights, and hence the valency of the contained metallic radical. 
By. means of a @etermination of the vapour density of glucinum 
acetylacetonate, it is found that glucinum is divalent, and its 
oxide must be written Be O.—On the constitution of the 
aromatic sulphones, by MM. L. Zorn and H. Brunel.—On the 
cephalic lobe of the Euphrosinz, by M. Emile G. Racovitza.— 
On the development of the kidney and the general cavity in 
the Cirripedes, by M. A. Gruvel.—On the functional differ- 
ences between normal and enervated muscle, by M. N. Weden- 
sky.—On the biological relations between Cladochytrium viti- 
colm, A. Prunet, and the vine, by M. A. Prunet.—On a de- 
tailed botanical chart of France, by M. Ch. Flahault.—On a 


-peculiar method of dehiscence of the pollen of the fossil Dolero- 


phyllum, by M. B. Renault. 
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THE GRIGINS OF ART. 

Die Anfénge der Kunst. By Dr. E. Grosse. 301 pp. 32 
figures in the text, and 3 plates. (Freiburg i.B. : Mohr, 
1894.) 

R.. E. GROSSE, in his book on “The Origias of 
Art, ” has struck out a new and very promising 

line of research. Other authors may have worked to ae 
limited extent at restricted aspects of the subject, or may 
have theorised to an unlimited extent; but no one has 


` studied the beginnings and evolution of the arts, with 


r 


such constant reference to what actually occurs, irrespeę- 
tive of what the arm-chair philosopher imagines might 
have happened. 

Dr. Grosse limits its present investigation not only to 
primitive art, but also to the sociological aspects of the 
science of art, not because he does not appreciate the 
other aspects, but because he wished to deal the more 
thoroughly with this particular problem. His: main 
object appears to be to show, as he expresses it, that “art 
does not serve only as a pleasant amusement, but for the 
fulfilling of the most earnest and highest practice of life.” 

The book contains the following chapters: The aim 
of the science of art; the method of the science of art; 
Primitive folk; Art, Decoration, Ornamentation, Repre- 
sentation (sculpture and painting); Dancing, Poetry, 
Music, and Conclusion. The method adopted is that of 


comparative ethnography, and our author confines his 


attention to the lowest and least settled peoples—to the 
hunter-folk. In order to eliminate’as far as possible the 
secondary factors of race and climate, he studies the 
condition of each art among the following peoples: 
Australians, Mincopies(Andamanese), Bushmen, Eskimo, 
and Fuegans, with occasional references to other 
peoples. . 

Each of these chapters is treated in so fresh and sug- 
gestive a manner, that one is tempted to quote largely ; 
but a summary of the general conclusions will give a fair 
idea of the scope of the book. The chapter on dancing 
is particularly interesting, and the importance of the 
dance in social evolution is clearly brought out; no one 
who has witnessed and studied various kinds of savage 
dances, can fail to feel that they have a significance and 
value which is entirely lost ‘in the’ dances of civilised 
people. 
imitation, . the. pléasure of 
giving vent to the feelings, these factors, ” writes 
Dr, Grosse, “give a complete and, suffiċient. ‘explan- 
ation of the passion which primitive folk “Haye | for 
dancing.” At the sane.time, he points out that the 
occasional assembling “for social ‘dances’ induées co- 
operation among loosely-connected bunter-falk. “It is 
perhaps along with war the one factor which. causes the 
members ‘of a primitive group’ ‘to vividly feel their 
solidarity, and it is at the same time one of the best pre- 
paratives for war. It is difficult to over-estimate the 


.value of primitive dances in the culture- “development of 


mankind.” 
It is found that the artistic creations of the hunter-folk 
have by no means arisen from purely esthetic intentions, 
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“ The pleasure of strong and rhythmical move- | 
_ ments, the pleasure | of 


but they serve at the same time for some practical object, 
and frequently this latter appears to be the chief motive. 
Primitive ornaments are not originally and essentially 
employed for decogation, but as significant marks and 
symbols. In other cases the esthetic intention certainly 
predominates, but, as g rule, it is only in music that it 


appearg as the sole motive. 


Although artistic ‘activity, as such, hardly anywhere 
oce@urs at the lowest grades of culture, still it is every- 
where recognisable, and essentially of the same character 
which one finds in she higher grades of culture. Only 
one art,“architecture, is wanting among any of the hunter- 
folk. Herbert Spencer suggested that the three main 
groups of poetry—lyric, epic, and drgmatic—were evolved 
in the course of the development of the higher culture 
from an undifferentiated primitive poetry ; but these are 
already to be found in an independent position of their 
own at the lowest culture grade. . 

Primitive art forms ate constructed according to -the 
same laws as the highest creations “of art, the great 
gesthetic principles of rhythm, symmetry, opposition, 
gradation and harjnony are employed by the Australians 
and Eskimo as well as by, the Athenians and Florentines. 
The sensations of primitive art ate narrower and coarser, 
their materials are more scanty, their forms are poorer 
and more clumsys but in its essential motives, means, 


‘and’aims, the art of primitive times is one and the same 


with the art of all times, 

Dr. Gfosse does not believe tfiat racial character has a 
decided determining significance in the development of 
the art ofa people at the lowest grade of culture, but that ` 
theindividuality f the folk, as well as that‘ of indi- 
viduals, continuously increases with the course of their 
development. The uniform character of primitive art 
is due to a uniform cause, and that culture factor is 
the. uniform character of the condition of life of the 
hunter-folk, irrespective of race gr latitude. 

The particular kind of production of a people depends, 
above all, on the geographical and *meteorological con-' 
ditions under which they live. The hunter-folk have 
remained hunter-folk—nof? indeed, as the older ethnolo- 


‘ gists believed, because they were from the very beginning 


condemned to stand still through a fauity disposition, but 
because the natuse of their native couttry prohibited 
progress to a higher form of production. Herder and 
Taine maintain that climatg exerts a diregt influence on 
the spiritof a people and the character of their art; but 
Dr. Grosse claims to have proved that the influence is 
indirect—the climafe commands the art through the 
production. It ise doubtful whether this can also be 
proved for the art of the higher folk, since people pro- 
vided with a richer culture have made themselves in 
their productfon independent @ the influencgs of climate. 
The progress of, culture emancipates the folk from a 
slavery to nature to a mastery over nature, and one may 
dare to assume that this also finds a corresponding 
expression in the development of art. - ° 
There are no*peoples with$ut art, and even the lowest 
and roughest races devote a great part of their time and 
energy to art; to art, adds Dr. Grosse (perhaps some- 
what unjustly), which is looked down upon by civilised 


| nations from the height of their practical and scientific 


acquirements, and treated mainly as an amusement ; 
M 


but 
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from the standpoint of modern science it is incompre- 
hensible that, if such an immense amount of energy was 
diverted from the conservation and development of .the 
social organism and devoted to esthetic creation and 
enjoyment, Natural Selection would not step in, and long 
ago have rejected those peoples whọ wasted their-enefgy 
in so unproductive a manner, in favour of other and more 
' practically endowed folk. The conclusion is therefore 
arrived at that, from the very beginning, primitive aft, 
besides its immediate esthetic significance, must also 
possess a practical advantage for the funter-folk. 

The primitive arts operate in very different ways on 
primitive life. e Ornament demands technique above 
everything. Ornameng a) and the dance play an important 
part in the intercourse of both sexes, and though their 
influence on sexual selection probably serve for the im- 
provement of the race. . On the other hand, somg of the 
arts increase the power of the socfal group in-its resist- 
ance to hostile attacks ; for example, certain decořation 
is employed to frighten oppqnents ; *poetry, dancing and 
music stimulate and encourage the warriors, Thé most 
important and beneficent effect which art exercises on 
the life of the folk consists in.the consolidation and 
broadening of the social felatiqnship. Not all arts effect 
this to an equal degree. While dancing and poetry seem 
predestined | to this through their inflate peculiarity, 
music is, from the same,cause, almost quite excluded from 
it. But the effect of the two former varies according to 
the stage of culture of thè “people ; for example, dancing 
loses its influence as soon as the social groġps become 
too large for them to bæunited in one dance ; and, on the 
other hand, poetry has to thank the priting- press for its 
incomparable power. Among the hunter-folk, dancing is 
the most important social influence ; for the Greeks,. 

KJ 
sculpture embodied the social ideal in the most effective 
form ; in the middle ages, architecture united‘ souls and 
bodies in the halls of heir gigantic domes; in the 
Renaissance, painting employed a’ language which is 
understood by all the cultured peoples of Europe; and 
in recent times, the reconciling voice of poetry rings amid 
the clash ‘of arms and the conflict of classes and peoples. 

As science enrtches and elevates our intellectual life, so 
art enriches and elevates our emotional life. Art and 
science are the two most powerful means for the educa- 
tion of the human race. No pastime fherefore) but an 
indispensable social functiongis art, one of the most 
effective weapons in the struggle for existence, and con- 
sequently ig must develop ittelf always more richly and 
powerfully through. the-struggle for existence. Art ig 
a social function, and every social funetion must serve 
for the conservation and development of ‘the social 
organism. But it is wrong to demand of art that it should 
be “moral, or,emore correcély, moralising, for then one 
demands that art shall no longer be art. ért serves social 
interests best when it serves artistic igterests. 

From the foregoing account it will be seén that’ thjs 
book® deals largely with the sociological easpects of 
zesthetics; and ‘it is not onfy a study of Primitive art in 
the widest sense of the term, ‘but it'is also a study of 
some of the factors of social ‘evolution. It is certainly a 
book which should be translated into English, in "order 
that it may obtain a wider circle of readers, i 

ALFRED C. HADDON. 
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FORBRS’S HANDBOOK OF MONKEYS. 


A Handbook to the Primates, (Allen’s Naturalists’ 

Library.) *By H. O. Forbes. 

= Atonden:? W. H: Allen and Co., Limited, 1894.) 

F the series of which the present work forms a: 
part, five volumes have now made their appearance, 
namely, one on ‘Marsupials and Monotremes, one on 
British Birds, a third on Butterflies, and the two now 
under consideration ; while a sixth, on British Mammals, 
i$ now in the press. In the three volumes previously 
issued, it was found practicable to make use of the 
original plates (with the addition of a few new ones) 
from the old “ Jardine’ s Naturalists’ Library ”; but those 
inethe ‘volume in that series devoted to monkeys, were 
such grétesque caricatures, that both editor and publisher 
were soon convinced that their reissue was impractic- 
able. Consequently, the plates (twenty-nine i in number, 
in addition to” several maps) in Mr. Forbes’s volumes 
have all been prepared from entirely new skétches 
from’ the pé@ncil of Mr. Keuléemans, Whether ‘the 
lithographers have been quite 'aŝ successful with some 
of these as they might have been, we think is 
doubtful ; the colours in some instances being decidedly 
i too bright, while in others the exécution is too coarse, 
and not sufficiently detailed. Asa „whole, however, they 
are very creditable, whilé some, such as the portrait of 
the Aye-aye, forming the frontispiece to the first volume; 
are admirable specimens of artistic work. 

In a series of volumes like those under consideration, 
it can scarcely be expected that their respective authors 
should undertake a detailed study of the skins and skulls 
of each species they describe, as if they were writing a 
museim catalogue. Nevertheless, we believe that Mr. 
Forbes has done this in ‘a large number of caseSmand has 
consequently been able to make some important idéntifi- 
cations. He had a specially difficult task before him, 
for several reasons. Inthe first place, there is no British 
Museum catalogte of Primates since the small one pub- 
lished as far back as 1870 by Dr. ‘Gray, which is now, of 
course, totally out of'date ; and, secondly, the collection 
of monkey-skins and skulls i in the National Collectién is 
far from being anything near as complete as is desirable. 
So that, even if the author went through the wholé series 
in the groups most requiring revision, it is improbable 
that his conclusions would in all cases be unassailable. - 
It may be added that the British Museum‘ collection ‘of 
monkey-skins consists largely of menagerie-specimens, 
without properly authenticated localities, or without 
specified localities at all; the reason of this being’ the 
well-known dislike of English naturalists and collectors. 
to shoot monkeys. ` ; í 

As against these drawbacks, Mr. Forbes had some com- 
pensating advantages, notably the tecent description, by 
Dr. Forsyth Major, of several new forms of Lemurdids, 
both recent and fossil. “Consequently, his volumes con. 
tain descriptions of several forms which are not to be 
met with in any other collective work onthe subject. Not 
the least interesting among these is the gigantic extinct. 
Lemuroid (Afegaiadapis) of Madagascar, which it is., 
possible may have been still living when that wonderful. ` 
island was first visited by Europeans. 

Mr. Forbés follows the classification: now generally 


8vo. 2 vols. illustrated: 
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adopted by English zoologists, including the Lemuroids | BIRDS OF THE WAVE AND WOODLAND 


in the Primates, and commencing his desgiption with 
the latter, from which he ascends to the higher forms. 
As the volumes only bear the title “ Monkeys” on their 


“covers, it will perhaps be a surprise to many of our readers 


(as it was to ourselves) to find Man included in the second 
volume. Although we were aware that many zoologists 
regarded Man merely as a highly-advanced monkey, yet 
we believe this to be the first occasion in which he has 
been termed a “ monkey ” pure and simply. We trust it 
may be the last. e 

We do not propose to criticise any of the author's 
views as to the limits of species or varieties, or enter into 
any di:cussion on the thorny path of synonymy and the 
identification of imperfectly defined species. And we 
accordingly content ourselves with saying that his*de- 
scriptions are, for the most part, accurate and well-written, 
and that these are, enlivened, when occasion requires, 
with interesting notes on the habits of some of the better- 
known species., We cannot, however, refrain from enter- 


‘ing a protest’ against the “ double-barrellgd” system of 


nomenclature (as exemplified in Tarsius tarsius) the 
author sees fit to employ—to our mind the most in- 
elegant and absurd result of a slavish adherence to 
priority. 

An important feature of the work is the inclusion of all 
the known forms of fossil Primates. It would, however, 
have been better had the author consulted a text-book of 
geology, as we should not then have been told that while 
Lemuroids are met with in the Quercy Phosphorites and 
the Hordwell beds of Hampshire, yet (vol. i. p. 111) “in 
strata of Oligocene! and older Miocene age no Lemuroid 
remains have come to light in Europe.” We have like- 
wise some doubt as to the alleged Ungulate affinities of 
the Tertiary Lemuroids referred to on the page last cited ; 
ard, indeed, ıt seems to us incredible that an animal 
whose position is admittedly in the Primates, can at the 
same time be allied to such widely different groups as 
the Ungulates and the Insectivores, although this is stated 
by the author to be the case. One other criticism, and 
we have done. On p. 217 of the second volume it is 
stated that to the genus Szja “ has been referred a molar 
tooth found in the Pliocene strata of the Sivalik hills in 
India. It is considered to belong to an Orang-Utan, 
Simia satyrus” We have the best reasons for believing 
that the specimen in question isa canine tooth, and 
likewise that the palzontologist who made the generic 
determination would be surprised to learn that he had 
identified it with a living species. 

An especial feature of Mr. Forbes’s work is the at- 
tention paid to the geographical distribution of the various 
species and groups of monkeys and lemurs; this part of 
the subject being elaborately treated in a series of tables 
at the end of the second volume, supplemented by eight 
coloured maps. Thedetails here given will be extremely 


_valuable‘to all future students of distributional zoology. 


The series of which these volumes form a portion, ought 
certainly to have an extensive patronage from those who 
are interested in natural history from a popular point of 
view; while at least some of the volumes—and Mr. 
Forbes’s among the number—will be almost indispen- 
sable to professed students of zoology. R L 

1 The italics are our own. 
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Birds of the Wave and Woodland. By Phil Robinson, 
author of “ Noah’s Ark,” &c. Illustrated by Charles 
Whymper and*others. (London: Isbister and Co., + 
1894.) 

R. ROBINSON is probably the most popular 

* living representative of a school of writers on 
ngtural history, dating its origin from the publication, 
fifty or sixty years ago, of Mr. Broderip’s delightful 

* Zoological Recreations.” 

Talkéng birds and beasts as texts for pleasantly dis- 
cursive essays, in which field-notes, poetry, and folk- 
lore rub shoulders with the latest conclu$ions arrived at 
by the learned in laboratories aMi dissecting-rooms, he 
and his fellows bridge the gap which separates the 
writings of such disciples of Gilbert Wehite as the late 
Richard Jefferies, ang “a Son'of the Marshes,” from 
purely scientific works.e 

Anything which Mre Robison haseto say of the animal 
creation in furor feather is*sure to be pleasant reading ; 
never more so than when he has at his.elbow as adviser 
on such mysterfes as “the miracle of migration” the 
young lady who wrote the preface to “f Noah’s Ark.” A 
book with his name on®the back, and pictures by Mr. 
Whymper betwgen the covers, is certain to find pur- 
chasers and readers to enjoy it. It isa typioal Christmas 
book, prettily got up, printed or? good paper, “leaded” 
with swasonable generosity, bgautifully illustrated, and 
edited, perhaps rather hurriedly, to be in time for the 
Christmas ‘market, We notice, for instance, that an 
excellent sketchgof partridges in a stubble field figures 
in‘the list of illustrations as “grouse.” Again, he tells 
us (p. 93) that “once upon atime rooks were called 
crows,” and that “as theelatter had very evil repu- 
tations the former suffered for it.” He goes on 
to give a piece of his mind to “the obstinate people 
in the world who will not uhderstand that it makes 
any difference whether they use a right name or 
a wrong one” On his very next page is a capital 
picture of a couple of s€aly-beaked rooks gossiping by 
the nest ina rookery‘at bed-time, with the legend beneath, 
“ Crows at Sundown.” 

The description of the thrush carryipg its snails day 
after day to thg same stone for execution, and there 
“building up in its own way a little shell midden, like 
those which prehistoric nfan has left us ‘Of oyster-shells 
and claifs to puzzle over,” js in his best style. But we 
cannot help thinkiag that the cases must b® rather ex- 
*ceptional in which the bird, “when driven by stress of 
weather to the sea-shore, treats the hard-shelled whelks 
just as it treated the garden snails”? 

The picteres seem to us, almost without exception, 
excellent, and are so important a part of the book that 
“Birds of th® Wave and Woodland,” by Charles 
Whymper and otters, illustrated by the pen of Phil 
Robinson, would have been a'‘scarcely less apprapriate 
title than thatewhich appears on the front page. 

The influence of South Kensington is apparent in most 
of the pictures, and the only serious doubt which suggests 
itself-on putting down a very pleasant book, is whether 
it might not have -been better, somewhere or other, to 
have acknowledged that many (ten at least) of the best 
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are copies, in some instances almost photographically 
exact, of cases in the Natural History Museum?., ° 

‘Mr. Robinson has kept his best wine for the last. He 
has seldom, if ever, written anything more fresh and 
charming than the description, in“his concluding pages, 
of the voles and water-hens of the *osier bed in which in 
boyish days he dodged -his' hated enemy the keeper, 


slipping once, as he tells us, when suddenly surprised, ° 


into the, water, and sitting .there “like a coot with oly 
head above the surface, atid that half hidden by reeds !? 
The boy is father to the man,and wé can pay the writer 
no higher compliment than to say he has proved himself 





worthy of his parentage. . T. D. P. 
‘ @e 
a 
8 i ‘ 
_,_ OUR BOOK SHELF. R 
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Studies on the E ctoparasitic Trematodes of Japan. By 
Seitaro Goto, Ryakushéa (Published by the Imperial 

. University, Toky6, Japan 1894.) . 

THIS memoir extends to 275 pages, and is illustrated by 

twenty-seven plates. The species on which these studies 

were made, were for the most part collected by the 


‘author himself, from ‘various parts of the Japanese coast, 


"between the years 1889 and 1892. For the present he 
omits the Gyrodactylidz, as his investigations of the 
anatomy ofethis group are not yet completed. Aftera 
brief introduction, in whjch the method of preparation 
is described, the details of the anatomy of the several 
systems, as met with am@fig the species of the tef genera 
found in Japan, are given ; this is followed by some notes 
on the habitat, powers of locomotion, food fnd coloura- 
tion of the several forms, and then 
tematic portion. ‘By far the greater number of the species 
were found attached tg the gills of fishes, but several 
live in their oral cavity, and some even on the outer 
surface’ of their bodies. fn one ‘remarkable instance, 
that’ of Trestomum biparasiticum, the worm was 
found always attached to the carapace of a copepod, 
itself parasitic on the gills of, Thvznus albacora. The 
“looping” moyements observed by Haswell have been 
often witnessed by Goto, sometimes they are performed 
so rapidly in succession as almost to escape observation ; 
lateral movements in some ‘Instances were noticed. 


Whilst the greater number feed on the mucous slime of: 


their hosts, some were undoubtedly blood-suckers. In 
the systematic description, attention is drawn to the 
important specific characters to bt fourfd in the 
‘hooks ” which are often present, near*he posterior end 
of the body. hirty species belonging to the following 
ten genera are fully described; Microcotyle, Axine, 
Octocotyle, Diclidophora, jHexacotyle, Onckocotyle, 
Calicotylee Monocotyle, Epibdellag and, Tristomum. 
While none of the genera are new, some of them have 
emended diagnoses, and the informmtion about ‘the 
~- various species included in each is brought wonderfully 
up to date. Of the thirty species, all are described ‘as 
new; one, Diclidophora smaris, was found m the mouth 
cavity of Saris vulgarisMaken in the, Bay of Naples ; 
all the rest are from Japan. Owing te the often very 
imperfect’ descriptions given by preyious describers .of 
species, it is possible that some of those described by 
Got@ may .on further investigation rank as ‘synonyms, 
but most of them are strikingly distincfive forms. 
Octocotyle, Diesing, and Diclidophora, Diesing, have 
been combined by many in the genus Octobothrium, F, 
S. Leuckart; but the author gives good reasons why 


Diesing’s genera should be retained, characterising the 
have been, 
i 


former genus anew. The author’s drawings’ 
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e have the sys-° 


beautifglly ithographed; the plates have been all executed 
at Japan, dhd will bear comparison with any similar 
work done in Europe. A very complete bibliography 
of the- literature cited is appended. We venture to 
suggest, that it is a duty of all biologists to send copies 
of their published writings to the Library of the Imperial 
University of Japan, where they will be used and 
appreciated. j i 


Culture. By O. T.* 


Womarws Share in Primitive 
(London. and New 


Mason, A.M., Ph.D. Pp. 286. 
e York: Macmillan and Co., 1895.) 


ANTHROPOLOGY —the science of man—has been sadly 
neglected in the past, but there are signs that it will be 
more extensively studied in the future. We believe it 
was a president’ of the Anthropological Institute who 
| péjnted out, a short time ago, that while such societies as 
the Zoological, Geological, Linnean, and others were ina 
flourishing condition, the Institute which has for its object 
the study of man had only a membership of three or four 
hundred. This strange state of things is difficult to 
account for, though probably it is due to some extent to 
the absence of ethnological material to work upon in the 
British Isles. It-is very well known that, in the United 
States, the Bureau of Ethnology publishes most.elaborate 
reports upon anthropological topics; but the opportunities 
for such study in America are far greater than they are 
here. Prof. Mason is one of the foremost workers in 
the field of ethnology understood in its widest sense, - 
and‘he is particularly qualified to trace the story of the 
part played by woman in the culture of the world.. The ' 
volume in which he does this is the first of an anthro- 
ological series intended for the intelligent reader, but 
instructive enough to satisfy the student, The author de- 
scribes the work of woman in all the peaceful arts of life, 
and shows that the past achievements have had much to 
do withthe life history of civilisation. The book is very 
well illustrated, and is a desirable acquisition to the 
library of every one interested in woman’s work, A 
large share of attention is given to women of American 
races ; but, as the author is curator of the Depamesent of 
Ethnology in the U.S. National Museum, this might 
have been expected. 
A Text-book of Sound. By E. Catchpooi, B.Sc. Pp. 
203. (London: W. B. Clive, 1894.) y 


As an elementary text-book dealing with the physical 
processes which cause the sensation of sound, we 
think this deserves praise. It will cẹrtainly give the 
student the knowledge required before the more elaborate 
treatises can be read with profit. The author writes as 
a well-informed teacher,and that is equivalent to saying 
that he writes clearly and accurately. There are 
numerous books on acoustics, but few cover exactly 
the same ground as this, or are more suitable intro- 
ductions to a serious study of the subject, 


Ottica. By Prof. Eugenio Geleich. Pp. 576. (Milano: 
Ulrico Hoepli, 1895.) 
Tuis well-constructed manual will compare favourably 
with the best elementary text-books of optics. It is 
attractively designed, handy in size, and ‘scientifically 
arranged, First the phenomena and theory of refraction, 
reflection, and dispersion are described; optical in- 
struments form the subject of the second part of the 
book ; interference and dispersion the third part, and 
fel cies phenomena of the earth’s atmosphere, the fourth ` 
part ; various interesting notes, and a comprehensive 
“bibliography, conclude the volume. The optics of 
astronomical instruments are treated much more fully 
than is usually the case in elementary text-books. _ 


+ 
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` LETTERS TO THE EDITOR. , 


{The Editor does not hold himself responsible foh opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writer of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications. |- 


On the Liquefaction of Gases—A Claim for Priority. 


Ever since the year 1883,I have been almost uninterruptedly 
éngaged in the examination of the behaviour of the so-called 
permanent gases at very low temperatures. During the first 
few months I performed my experiments together with the late 
Prof. Wró slewski ; afterwards, during a series of years, 1 wa% 
alone; and more lately, I went through several investigations 
with Prof. Witkowski. The results of my researches I published 
in the Polish, French, and German languages, whilst they were 
going on; in the Reports of the Cracow Academy, of the 
Vienna Avademy, in'Wiedemann’s Annalen, and in the Comptes 
rendus’ My researches are thus well known to the scientific 
world, and I may add, without boasting, that they have been 
acknowledged by learned men of different nationalities ; they 
were also known to Prof. Dewar, who repeated them several 
times, and always confirmed my results—those, for instance, 
on the absorption spectrum and the bluish colour of liquid 
oxygen, and. on the liquefaction of ozone. 

Prof. Dewar at fir-t duly acknowledged thos®of my experi- 
ments which ‘he repeated, but afterwards he changed his b-- 
haviour, and in the lectures which he: gave in the Royal 
Institution, and during which he liquefied large quantities of 
oxygen and air, he never again mentioned that his experiments 
were merely repetitions of mine, performed and published several 
years before. This is, perhaps, the reason why the English 
public, which attended those lectures, grew convinced that the 
liquefaction of oxygen, and other so-called permanent gases, has 
been achieved for the fiist time by Prof. Dewar ; and it may be 
that the Rumford medal awarded by the Royal Society to Prof. 
Dewar, tor the Jabours which I was the first both to perform and 
to publish, is due to those very lectures. That my laboursshould 
thus have been passed over in silence, is all the more astonish- 
ing, because as soon as the description of my apparatus, serving 
to liquefy large quantities of oxygen‘and air, was published in 
1890, I sent him a reprint of it from the Bulletin International 
de l'Académie de Cracovie, A brief report of the apparatus is 
also Catsasned in the Beiblätter of Wiedemann (vol. xv. p. 29), 
unter the title, “ K. Olszewski: Uber das Giessen des flüssigen 
Sauerstofts.” ; d 

There is here no space for me to enumerate all my 
investigations as regards the liquefaction and solidification of 
the gases in question ; but I intend shortly to publish in the 
English language a more complete summary of my works, by 
which the English public will be enabled to see that only a 
small part of the researches which were performed by Prof. 
Dewar ought to be attributed to him. For the present, I will only 
state that all the so-called permanent gases (hydrogen alone 
excepted) were liquefied in quantity for the first. time by 
me, and, that I determined their critical points and_bviling 
points ; that nitrogen,.carbon monoxide, nitric oxide, and 
methane were also solidified, and their freezing points deter- 
mined, By means of solid nitrogen I obtained she lowest 
temperature that ever has been both obtained and measured, 
viz. —225°. Many other gases and liquids were frozen, and 
their freezing points determined for the first time by me. 1I 
must finally remark that I also gave public lectures on the sub- 
ject in Cracow ; the first in 1890, during which I obtained, in 
the presence of over a hundred students, r00. c.cm. of liquid 
oxygen’; the second in July 1891, during the Congress of Polish 
Naturalists and Physicians, and then I obtained zco c.cm., of 
liquid oxyyen in the presence of 2 good many naturalists, and 
showed its bluish colour and its absorption spectrum. The 
only reason that I have never hitherto employed a larger 
quantity of liquid oxygen or air than 200 c.cm. was the circum- 
stance that this quantity was quite sufficient for my experi- 
ments ; for my apparatus can be enlarged at will, without 
changing anything in its construction. I have very often used 
large quantities of liquid oxygen and air whilst attempting to 
liquefy hydrogen, and to determine its critical pressure, as, well 
as to inquire into the optical properties of liquid oxygen, as is 
proved by the whole series of researches, performed together 
with Prof. Witkowski. CHARLES OLSZEWSKI, 

University of Cracow, Austria-Hungary, December, 1894. 
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I HAVE read the letter of Charles Olszewski, and but for your 
courtesy in drawing my attention to it would have allowed it to 
pass without notice. Considering the Royal Society, in the 
year 1878, awarded the Davy medal to Cailletet and Pictet 
for their achievemants of the liquefaction of the so-called 
permanent gases, it is hardly likely I could put forward 
in England any claim_for such a re-ult. A reference to the 
Proceedings of the Royal Institution between the years 1878 and 
1893 Will be sufficient to remove . the suggestion that the 
apparatus I use has been copied from the Cracovie Bulletin of 
1%g0. The work ofthe late Prof. Wi dblewski has been fully ac- 
knowledged in England, and | am not aware of any injustice done 
to Charles Olszewski on account of the alleged omission of his 
subsequent investigati8ns from public notice. 

P . James DEWAR. 





The Term “Acquired Characters.” 


I aM afraid that as Sir Edward Fey%ias endeavoured to show 
that the explanation, given by Mr. Galtou and accepted by me, 
of the term ‘‘ acquired characteis ” 1s an absuruity when applied 
to the consideration of the question as Ro whether those 
charactefs can be transusitted by generation, I must proceed 
to convict Sir Edward of a loose and unwarranted use of 
language whilst availing himself @f the plausible form of strict 
logical statements. I'am a litle disappéinted with the value 
ol the results hitherto accruing from the intervention of high 
judicial authority in a scieniific discu-sion. 

Sir Edward Fry &sked for a definition of the term “‘ acquired 
From: the observations which accompanied his 
request, it was evident that be w%shei fora statement of the 
meaning attached to tke tern? when it is either asseried or denied 
that the acquired characters ol a parent may be inherited by its 
offspring, `., : 

Mr. Francis Galton gave (and I accepted) as a brief explan- 
ation of the term the tuiluwing : ** Characters are said to be 
acquire® when they are regularly,found in those individuals 
only who have been subjecied to certain special and abnormal 
conditions,” ¢ I took the trouble to expand this explanation of 
the term at considerable length, Waogther Sir Edward Fry has 
understood what as said, or not, is uncertai®m Whether he 
has, or has not, he proceeds to state that this definition excludes 
the possibility of the inheritance pf acquired characters, and 
fenders the inquiry as to whether characters acquired in one 
to the next by inheritance 
impossible! And therefore, according to Sir Edward, the 
définition is a worthless one for the present purpose. Sir 
Edward’s argument runs: ‘‘ Chagacters can-only be found 
regularly either in individuals exposed to conditions which 
induce them, orin individuals which lave inherited them. If 
then a character appears ov/y ım those individuals exposed to 
certain conditions, it does'ngt appear in individuats, by inherit- 
ance.” Thatis perfeculy correct ; but where Sir Edward Fry is 
entirely wrong, isin his illogical assumptign that the words 
“does not appear by inheritance” are equivalent to ‘‘is not 
transmissible by inheritance”; in fact, that ‘‘ does not” means 
‘never wifl or cart.” Surely when Sir Edward takes pains to 
use such a technic@l term as ‘‘ identical proposition,” he should 
remember the difference between ‘‘ particular’ and ‘* uni- 
versal.” Mr. Galton’s definition enables the 8bserver to recog- 
nise and @elect for inquiry an acquired character, viz. one which 
is found in those individuals oftly which have been subjected to 
certain special coriditfons—that is to say,one which is at a given 
time and place so,found. Nothing is said or implied as to 
future possibilities, It is the purpose of the inquirer to ascer- 
tain’ whether this acquired characier can appear in a later 
generation as a transmitted character. In the specimens ex- 
amined it Mus mot yet so appgared. As Sig Edward justly 
observes, since it appears ody in those individuals exposed to 
certain condition it dees not appear in individuals by inherit- 
ance. But that hag nothing todo with the question as to 
whether it wi or can appear in individuals by inheritance. 
Accordingly the conclusion reached by Sir Edward Fry, thgt Mr. 
Galton’s de@nitign of the term ‘$ acquired character ” reduces the 
proposition that acquired characters are not transmissible to an 


identical one, is erroneous, and due to'a confusion by Sir 


Edward of a statement of what is observed at a particular 
moment with a statement of what must be for all time. 
It.should be noted that Mr.Galton’s words do not furnish, or 
profess to furnish, a‘definition by which any character may be 
assigned to its class as either acquired or inherited. It may ~ 
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well be doubted whether such a definition can be framed in the 
present state of knowledge. What Mr. Galton’s definition or 
phrase does accomplish, is to point out some characters which 
may certainly be classed as “acquired” and not ‘ inherited,” 
and from the study of which we may accordingly start in the 
inquiry as to whether-or not the acquired characters of one 
generation may become inherited in a subsequent generation. 
‘‘ Characters,” writes Mr. Galton, ‘‘are said to be aoguired 
when, &c.” This by no means asserts that there are not other 
characters which should be regarded as acquired, if we kngw 
fully about their history; for instance, at the very moment when 
our observation is being made on a group of individuals, some 
might conceivably be exhibiting a charaoser inherited from the 
last generation,and other specimens might be exhibiting@exactly 
the same character acquired de ovo. Such cases (supposing 
that they ever oqeur) would not help us at all in the attempt to 
determine whether acqujred characters are transmissible; and 
the fact that they are not included in Mr. Galtoy’s definition 
(though their existence is not expressly denied) renders that 
definition a moreg practical one, and more useful to the experi- 
mental naturalist than a more comprehensive definitign’ which 
could not be bipught to a practical is@ue. 

Lastly, it seems to me that Mr.gGalton’s definition is pre- 
cisely what Lamarck pointedte in hise', Première loi” and the 
first sentence of his ‘'Deuriéme loi.” The reciprocally 
destructive nature ‘of the propositions contained in those 
two Jaws I pointed out, in a former letter, and have not yet 

.had the pleasure of seeing, in reply, any ddlence of Lamarck’s 
position from one of his adhgrents. E. ‘Ray LANKESTER. 

Oxford, January 4. i é z 


i ‘e 
Boltzmann’s Minimum Theorem, 


THE remarkable, diffefenees of opinion as to what the 
H-theorem zs, and how it can, be proved, show how ngcessary 
is the discussion elicited byy Jetter on the oversight in :Dr. 
Watson’s proof. Each of the four authorities who have replied 
takes a different view. | ° 

Dr. Larmor enforces tle view I put forward at the close of 
my letter, and says that the theorem 7s what I said appeared an 
a priori possibility ; and I may here point out that his letter is a 
complete answer to the afgument I used in the PAil. Mag., 
1890, p. 95, urging that, as there were as many configurations 
which receded from the permanent state as approached it, there 
was ‘an @ priori improbability that 'a permanent state would 
‘ever be reached. This argument was criticised at some length, 
not really answered, in Messrs, Larmor and Bryan's Report 
on Thermodynamics (British Association Report, 1891), but the 
suggestive remarks there given helped me, I think, to arrive (inde- 
pendently) at the complete answer given in Dr. Larmor's recent 
letter. But my present use of the afgument is not that which Dr, 
Larmor criticises ; I now use it as a test of a particular proof 
of the H-theorem.” I say that if that proof does not somewhere 
or other introduce some assumption about averages, probability, 
or irreversibility, ® cannot be valid. . e ; 

Mr. Burbury appears to consider that the theorem can only be 
proved if we assume that.some element of the distribution does 
tend to an average (quite a different position from Dr. Larmor’s), 
and he is as yet unable to state the appropriate aggumption 
except for the case of hard elastie spherical particles colliding 
or ‘encourftering ” (for since æ is constamt in his last letter, 
it seems as ifthe 7,. . . Zn. coordinates are really dummies)e 
Yet Mr. Burbury has already given what® purports to’ be a 
general proof of the theorem for any number of degrees of 
freedom. f : 

Mr. Bryan thinks that a condition which excludes the reversed 
motion is imp#d in Dr. Waf&on’s proof, for he says that in 
taking unaccented letters F f as proportional Jo the number of 
molecules passing from one configuration to another’ in the 
reversed motion, I make a less ‘‘ natural’Supposition than Dr. 
Watson, who takes accented letters F’f’. I cannot see what 
virlu€@there is in putting accents on or leaving them off, and 
after a very careful study of Mr. Bryan’s letter? I can only think 
that he has fallen into some confusion owing to the way in 
which he uses at one time accented and at another time un- 
accented differentials, although (as he himself remarks) there is 
no difference whatever between their accented and unaccented 
products. But even if Mr. Bryan be right, would he put us any 
‘‘forrarder”? What we want is a Zroof that the collisions will 
make H decrease, and we can hardly be’ satisfied with a proof 
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which dépengs on the previous assumption that the particles do 
“ naturally ” tend to move in the desired way. Á 

Dr. Watson meets my reversibility argument by saying that 
H decreases €ven in the reversed motion, when the system is 
confessedly receding from its permanent state. No other 
correspondent agrees with him in this view, which would 
indeed zake away all physical meaning from the H-theorem, 
for the decrease of H would then be quite unconnected with the 
approach to a permanent state. As to the other point, Dr. 
Watson does not amend his proof himself, but says it is “ easy ” 
to do, and so does Mr. Bryan. Yet one has an instinctive dis- 
trust of things which are said to be “easily seen,” and at all 
Sents Dr. Watson’s reference to the case in which the theorem 
is applied does not help one in the proof, where it is necessary 
to express separately the products of the differentials expressed 
by the small and capital letters respectively in his ‘‘ Kinetic 
Theory.” 

‘Mr. Burbury asks why I say the error law has been proved 
for the case of hard spheres without the use of Boltzmann’s 
Minimum Theorem. I thought Tait had done so(Zrans. R.S, E. 
1886), and at all events I thought the ordinary investigation 
showed that there was but ove solution, that of the error law, 
in that case ; but perhaps I am mistaken. 

Mr. Bryan says Lorenz gives the clearest account of the as- 
sumptions in Boltzmann’s theorem. He would earn our gratitude 
if he would staf them in his next letter. 

Epw. P. CULVERWELL. 

‘Trinity College, Dublin, December 29, 1894. 





Aurora of November 23, 1894. 


OBSERVATIONS of this aurora, by Mr. James T. Pope, at 
Dingwall, in the north of Scotland, have been sent to me by 
Mr, H. Corder, of Bridgwater, a few particulars having also 
been recorded here of the appearance, which, although the dis- 
tance of this place from Dingwall falls but very little short of 
400 miles, yet showed some very excellent agreements with 
Mr. Pope’s description. 

Beginnings of the aurora were seen by Mr. Pope between 6 
and 7 p.m., as a glow which brightened gradually along 
the eastern, and sent up a few faint streamers from the western 
parts of the horizon towards the north, until 6.30, gradually 
fading out, after that, till nearly 7p,m. The glow then gradually 
reappeared as a bright band, brighter in the east timai its 
westérn ‘half, stretched across the sky from east to west, some- 
what southward from thezenith. This band of light continued 
very bright for some time, but faded out gradually towards 
7.30, the streamers in the north-west at the same time increasing 
continually in brightness. 

Near Slough the display was first noticed about 7.15 p.m. as 
a low ill-defined white bow, stretching, at about half the altitude 
of those stars above the horizon, from under ¢to under v Urize 
Majoris (altitudes 19° and 24°, azimuths 13° W. and 16° E.) 
from north). A little later, towards 7.30 p.m., this are had 
become a bright narrow band, a degree or two in width, and 
about 25° long, extending from 7 Urse Majoris in the west 
(altitude 15°, 19° W. of north) to a few degrees under y and 8 
Ursze Majoris (altitudes 16° and 19°, 2° W, and 6° E. of north) 
on a slightly downward slope to some degrees eastward from 
the latterstar. It faded out partially about 7. 30 p.m., leaving two 
bright remnants across n, and under 8 Ursæ Majoris, each about 
8° long, while a third just similar wisp of light appeared on the 
same line’s far leftward prolongation ; this western offshoot'of the 
band continued with the other two short segments till all had 
faded out at 7.45 or 7.50, marking the arc’s considerable but 
not otherwise traceable extension westwards, across ¢,¢ Herculis 
(altitudes 17° and 15°, 60° and 55° W. from north). 

Dingwall is about 390 miles distant from Slough, in the 
direction 18° or 19° west from north; so that it appears 
that the strong part of the glow-band seen most brightly ‘in the 
east from Dingwall, was alone observable here (if we except 
the light-wisp in Hercules towards the west, at last), in the 
Yapoury sky near the horizon. : 

Beginning with an average altitude of bétween 94° and 12°, 
or of about 11°, at 7.15, the band in growing stronger reached 
an altitude, at Slough, of 14° or 15° towards 7.30, during 
about the space of time when it was most distinct, and seen 
most strongly in the east at Dingwall extending from east to 
west somewhat southward from the zenith. If its altitude 
there was at that time about 60°, and at Slough about 13° 
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above the south and north horizons, respectively, of these places, 
making the considerable corrections needed #y the earth’s 
curvature in the 6° of “latitude between them, the re-ulting 
height of the luminous.arch appears to have beep about ninety- 
five miles above a place about fifty miles south of Dingwall. 
But the times of observation and the altitudes used being 
only roughly assigned, and only somewhat vaguely comparable 
together, an uncertainty of, it may be several miles, must no 
doubt attach itself to this determination. 

Two very slender and fugitive streamers only were seen at 
Slough to rise from the horizon-glow “before half-past seven. 
But between about 7.35 and 7.40 p.m. a dense tuft of 
them, 8° or 10° wide, rose from a low, faint light-band then 
visible at about half the altitude of the short arch-segment 
across G n Ursa Majoris, crossing and enclosing that wisp 
of light, to about half as high again as the wisp’s altitude from 
the horizon. This pillar of light grew faintly red before dis- 
appearing, which it did in three or four minutes after springing 
up, while the rest of the glow and the wisps. (the ak in 
Hercules being the last one to be seen) also faded away entirely 
between 7.45 and 8 p.m. The distinct light-band and the 
tuft of reddish streamers were the only conspicuously bright 
phases seen at Slough in the aurora of November 23, between 
7-15 and 7.45 p.m., with the exception of the two very 
faint and slender streamers which rose suddenly to a great 
height across Ursa Major at about 7.30 p.m. @ ~ ` 

The base of the pillar-like projection, resting on the faint 
lower light-bow, was at about 8°, and its summit when highest 
at about 24° above a part of the north-western horizon between 
8° or 10°, and 18° or 20° west from north. Its western side 
would thus be just vertically over Dingwall, if the lower arch 
which formed its base was at the same time in the zenith of the 
latitude of Dingwall; and this, ‘it seems quite probable was 
‘actually the case, from the following description of the closing 
scene, by Mr. Pope, of the aurora’s progress after the main belt 
of light had broken up and dispersed itself, at about 7.30. He 
writes: “ At 7.30 p.m. the glow had almost disappeared, while 
the streamers at this hour were most intensely bright, and ap- 
peared to radiate from a small and distinct part of the sky 
situated in R.A. 358°, Decl. 43° north. Previous to 7:30, no 
streamers had been observed to radiate towards the south, but 
between this time and 8 p.m, streamers were seen radiating 
from the aforesaid part in a// directions. After 8 p.m. the 
display gradually faded out, and at 8,30 very little trace of it 
could be seen. The appearance at the apparent radiant point 
when the display was at its height was most interesting ; appear- 
ing sometimes as a solid mass of aurora, then suddenly breaking 
up into fragments, and assuming most curious forms, uniting 
again, and soon, Not the slightest trace of the display was 
visible at 10.30 p.m.” 

The altitudes of 8° and 24° observed at Slough, at the base 
and top of the dense column of reddish streamers, nearly in 
the direction (as described above) of Dingwall, must evidently 
have related as directly and definitely to this fine display of 
radiation in the north of Scotland, as the foregoing altitudes 
at Slough of the bright band of light, before 7.30, seemed clearly 
and obviously to supply good means for determining approxi- 
mately the band’s real height, by comparing them with Mr. 
Pope's description of his view of the same band at Dingwall. 

Making the’same needed correction, as before, for the diminu- 
tion brought about upon the apparent altitudes observed at 
Slough by the effect of the earth’s curvature, we may thus 
deduce a resulting real height of 75 miles above the earth’s 
surface, approximately, at the bases, and of 193 miles, ap- 


proximately, above the earth for the summits of the streamers | 


which clustered over the neighbourhood of Dingwall, and pro- 
duced the magnificent spectacle of the auroral corona in that 
part of Scotland. 

Should notes have been fortunately preserved at any other 
towns in Scotland at considerable distances from, and especially 
in lower northern latitudes than Dingwall, of the aspect, times 
and bearings, or astronomical positions of this short but bright 
aurora’s rather peculiar features of development in its transient 
display, much better conclusions regarding the real positians 
and the extent and distribution of the spectacle might, without 
doubt, be gathered from them, than those above roughly ex- 
tracted from only very slight descriptions. But the roughly 
reached results of the heights of the appearance may yet, for 
the present, not be entirely worthless, on account of the 
scarcely doubtful identities of the aurora’s bright features, which 
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were recorded most dissimilarly in this rather surprising in- 
stance, at two so very extraordinarily far separated places. 
' AS, HERSCHEL, 
Observatory House, Slough, December 24, 1894. 
e 





Peculiarities of Psychical Research. 

ON page 200 I see that Prof. Karl Pearson suggests that it 
would be a good exercise for some one with a strictly logical 
mind and plenty of leisure to criticise # the products of the chief 

sychical researchers.” May I say, as a member of the S,P.R., 

aking for myself and fellow-workers, that we ask nothing 
better than such a studious and searching criticism. One of 
our main difficulties is that our critics will not take the trouble 
to stugy or even rea our evidence, but are content to ridicule 
what they conjecture to be our methods and results from so 
great an altitude of assured contempt, that we fail to recognise 
ourselves in their travesty, and are therefor® unable to derive’ 
much benefit from their utterancese @ 





Thus, f& instance, Prof, Karl Pearson, before writing his). 


recent letters, has evidently not taken the trouble to refer even . 
to the abbreviated summary of certain cird-drawing experi- 
ments @ontained in Mig Podmore’s little book ; otherwise he 
could hardly make the statements he does conc@rning the S.P. R. 
record of them. . 

He objects to M. Rachet’s refilts as gWing insufficient odds in 
favour of telepathy, so that, as he says, it shows want of 
acumen to adduce them. Would he then regard it as more 
scientific to suppmess them? On the other. hand, the enormous 
odds against chance, shown in Mr. Gurney’s trials, he also 
says, on page 153, show a want ef acumen (I don’t know why, 
but I expect because noth@mg could possibly exhibit anything 
else on the part of an S,P.R. worker), and that such odds might 
be otherwise acc@unted for, Does he then suppose that the odds 
of, as he reckons them, two thousand million fo three are ac- 
cepted by us as the odds in favo@r @f telepathy? Probably he 
does, because there is at presen no need to be fair to investi- 
gators in an unorthodox field; bit Mr. Podmore is careful to 
state the opposite, as follows (footnote to p. 27 of Mr. Pod- 
more’s little summapy, in the Contemporary Science Series, of the 
evidence for Th@uyht-transference ‘so far aseit exists at the 
present time) : ‘‘ Of course the statement in the text” [viz. that 
“the probability for. some cause other than chance deduced from 
this result is “99999998” “must not be taken as indicating 
the belief of Mr. Edgeworth, of the writer, or anyone else, that 
the above figures demonstrate thought-transference as the cause 
of the results attained. The results may conceivably have been 
due to some error of observation gr of reporting. But the figures 
are sufficient to prove, what is here claimed for them, that 
some cause must be sought for the results other than chance.” 
And another qħotation may be permitted from Mr. Podmore’s 
preface, which ought to silence irresponsible detractors like Mr. 
H. G. Wells, and others, fo seek to lead the world to suppose 
that we have some cause at heart other than the simple ascer- 
tainment of ihe truth, whatever it is, and” that Mr. Podmore, 
in particular, is a bigpted upholder of the certainty of telepathy. 
This is tĦe quotation: ‘‘ The evidence, of which samples are 
presented in the following pages, is as yet hardly adequate for 
the establishment of telepathy as a fact in nature, and leaves 
much to be desired for the@lucidation of thelaws under which 

Any contribution to the problem... will be 
gladly received... . ” ° 

Now, I observe @at Prof, Karl Pearson has a @ontribution to 
the problem, for in NATURE of December 27, 1894, p. 200, he 
refers to certain ekperiments of his own, wherein by pure chance 
he obtained results against which the theory of probability also 
gave large odds. Would he be good enough to let us have these 
results more precisely, as recorded at the time and signgd by 
witnesses, so that they may fufish us with af example of the 
methods of a @real scientific investigator”? It will be very 
unsatisfactory if we have nothing but his memory to rely on for 
the facts; and as he well knows, it is necessary to have the 
*whole of a large number of trials before deductions from the 
theory of probability are legitimately applicable, atl 

I observe, Anally, that Prof. Pearson, with plenty of good- 

nature but some lack of originality, has refurbished Di, Car- 
penter’s old joke about an ‘‘ortho-Crookes” and a “ pseudo- 
Crookes,” and has directed it against me. I shall be well 
content if he never manages to find a keener and more effective 
weapon. OLIVER J. LODGE. 

Liverpool, December 29, 1894. 
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THE STUDY OF CLOUD 
THS monograph has been long and anxiously ex- 


pected by all who take an intelligent interest in the | 


advance of meteorology, and recogrfise the long and 





et. r.—Cumulo-nimbus. . 


profound ‘study that the Rev. Clemet Ley Mas made of 


this subject. ,it is witR great regret that we notice that 
the preface is signed by a member of his family, and 
that the zealous and energetic watcher of the clouds has 
not been able to see his own work 
through the press. ° 

We have in this book to do em- 
phatically with Mr. Ley’s own obser- 
vations, his own theories of cloud 
structure, and his own nomenclature. 
Although the author acknowledges in 
the preface the valuable assistance 
that he has received from the“works 
of other writers, it is curious to notice 
how seldom in the text these authors 
are referred to by name. One cannoj 
help feeling thatSt would have added 
much to the interest and the instruc- 
tive character of the book, if Mr. Ley 
had systematicflly drawn atterftion to 
the work of those who have laboured 
with scarcely less industry than hee 
has in this department, if he had ex- 
hibited the points of difference from, ¢ 
and support given by, other observers, 
such as Abercromby, Hildebrandsson, 
Weilbach, anda host of other authori- 

. f 

ties, who se®m sometin®s almost 
ostentatiously ignored. Itwill be seen 
that Mr. Ley does not offer anything e 
approaching a history of the subject, 
eithem on the theoretical or observa- 
tional side. Opening with a prelimin- . 
ary chapter on the atmosphere and 
the movements of vapour-laden air, 
we have the general principles of cloud formation 
explained. Although we have been accustomed to 


1 “* Cloudland : a Study on the Structure and Characters of Clouds.” By 
Rev. W. Clement Ley. (London: Stanford, 1894.) 
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think that moisture condensed into cloud can only be 
driven or folled about in a limited number of ways, 
and hence but few really distinct varieties of cloud 
can be formed, our author subdivides the process of 
cloud formation under several heads. The process which 
he terms ‘‘interfret” seems very 
nearly allied to the Luftwogen of 
Helmholtz, though there is no mention 
of this authority in the text. Mr. Ley 
states that when approximately hori- 
zontal currents of air differing in velo- 
city and direction move over one 
another, an intermingling of the par- 
ticles will result, accompanied by 
whirls, ripples, and waves, varying in 
size and shape according to the 
velocity and direction of the current. 
This effect he attributes to friction, 
and this seems to be the chief differ- 
ence between him and the German 
physicist, who sees a more complex 
problem in the mixing of two fluids 
of different specific gravities. If the 
colder current is uppermost, the re- 
sulting action is called “interfret” ; 
if the warm moist current is above, 
then “reversed interfret.” To clouds 
formed by the descent of moist par- 
ticles through warmer and denser air, 
the term “inclination” is applied, 
and the final nomenclature adopted 
rests on subdivisions of these classes 
of formations. 

An adequate nomenclature of clouds 
has long been, and we think it may 
is still, a desideratum. Luke Howard's 
still survive, and after nearly a century’s 
use cannot,,and will not, be entirely superseded. 
Stratus, cumulus, and cirrus have too strong a hold on 





fis. 2.—Cumulo-nimbus (same cloud as in Fig. 1). 


the vocabulary to be dislodged, and however much they 
may be subdivided, they must remain the basis of classi- 
fication. Mr. Ley therefore retains these terms, but an 


| eye educated by some fifty years of constant study, has 
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seen and learnt to recognise many varieties of shepe and 
form, arising possibly from real differences @f structure, 
which require distinctive appellations, and make the 
description somewhat cumbrous. To quote the entire 
list of subdivisions would occupy no small space. Leaving 
out of the question fog, which is itself divided into three 
classes, we have the clouds of interfret, inversion, and 
inclination, each subdivided into five different varieties. 
To this list, large as it is, must be added several ad- 
ditional subdivisions, all presenting marks of dissimi- 
larity, and it is suggested, pen of special states of 
weather in different portions of the globe. Each of these 
classes is described at considerable length, and many of 
them are admirably illustrated, both by coloured plates 
and photographs. We have recently reproduced 
(NATURE, vol. xlix. p. 342) some admirable specimens of 
cloud photography, due to S. Manucci of the Vatigan 
Observatory, illustrative of the distinctive characteri®ics 
of cloud formation. Mr. Arthur Clayden has secured 
some very admirable specimens, worthy to be classed 
with those of the Italian artist. We give in Figs. 1 and 
2 the reproduction of the same cloud (cumulo-nimbus) 
after an interval of ten minutes, in 
which the shifting character of clouds ° 
is well illustrated. The truthfulness 

to nature is shown very conspicuously 

in an evening picture of the same 
variety of cloud (Fig. 3). 

But the important question is, will 
illustrations, however carefully exe- 
cuted, give to persons of ordinary 
intelligence that insight into cloud 
structure which enormous experience 
has given to Mr. Ley, and enable 
them to discriminate with facility and 
certainty between the various classes? 

The author raises the objection, not 

as existing in his own mind, but as 
having been suggested to him by 
others whose opinion he values, that 

the æassification here presented is 

too complex. We would respectfully 
associate ourselves with those who 
have suggested this doubt. Mr. Ley’s 
contention is, that greater simplicity 

of description might induce a larger 
number of observers to contribute 
something, but that the va/ue of the 
whole mass of such observations would 

be of small amount, through however 
long a space of time they were con- 
tinued. The main value consists in 

the evidence it affords of the different forces at work in 
the air, and its consequent trustworthiness as a weather 
guide, and on this point there will be many different 
opinions. The same description of cloud does not pro- 
gnosticate the same weather in all countries, or at all 
times in the same country. The method and cause of 
development are as important as the character of the 
cloud itself. Cumulus may sometimes be the promise of 
a fine day, or prove the precursor of a shower. A man 
who “forecasts” by the clouds alone, is in the same 
position as a man who relies on the indications of a 
wheel barometer. 
a very complex result. But Mr. Ley looks forward toa 
time when every man shall be his own “ weather pro- 
phet,” and when every individual and institution may 
be provided with weather telegrams and the means @f 
correct and intelligent interpretation. In the multitude 
of counsellors so created there may be wisdom ; there 
will certainly be confusion. 

Waiting tor this consummation, it seems most desir- 
able that the same kind of cloud should be called by the 
same name by all observers; and simply having regard to 
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He simply considers one variable in | 


. 
the main divisions, it will be admitted on all hands that 
this amount of progress has not yet been effected. We 
have then to consider whether this bayer valuable as it 
is, will promote this end, and we are afraid that it will 
prove an edged-t®ol to beginners. To the advanced 
student it can easily be understood that this work is most 
welcome, but there still seems necessary a simpler system 
to segve as an introduction for the tyro. Mr. Ley may 
very well say that he addresses himself only to skilled 
abservers, and to some this will be a sufficient defence, 
but this skill is not easily acquired, and we look 
for a graduated system, along which a student may 
advange confident? and scientifically. Abercromby and 
Hildebrandsson recognise and would recommend a classi- 
fication of ten divisions, a system of which we believe 
the author disapproves. Captain Wilson Barker would, if 
we undergtand his arrangemeat® correctly, still further 
simplify this system, and therefore it does not seem im- 
possible to lead the student along an, easy incline in 
which þe would gradually accumulate experience, rather 
than plunge him at Mice into the subtle¥es and pitfalls 
which Mr. Ley prepares for the beginner. 
x e? ee e 
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Fic. 3 —Cumulo nimbus (evening). 
. . bd 


It is easy to understand how difficult a problem was 
submitted to the Internatgonal Meteorological Committee 
when tgey were asked to adopt and sanction a uniform 
nomenclature of clouds, and how prudent they were in 
declining the inv@tation (NATURE, vol. xxx@iii. p. 491).' 


\*Simply having egard to the fact, that meteorologists are 


generally agreed that the same cloud forms and cloud 
structure are to be met with all over the world, it would 
seem that_an International Congress was admirably 
adapted fof the settlement og such a schegie. But ièwas 
felt,and the feeling will be still more general after the 
perusal of M® Ley’s book, that our knowledge of the 
physical and str@ctural process of cloud formation is in 
R progressive state, and therelore final classification im- 
possible. . Mr. Ley would probably be the last t® con- 
sider that his*book taat + the element of finality. He 
has not only learnt and taught much, but he has also 
learnt, better than most of us, how much more there 


| is to learn. 
W. E. P. 


1 This subject is still engaging the attention of an International Congress 
| (See p. 185.) 
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SIR CHARLES NEWTON, K.C.B. 


THE hand of death has lately fallen heavily on the 
ranks of the older scholars ; and classical archæ- 
ology has especial losses to record @nly a few months 
back, there passed away Heinrich Brunn, the doyen and 
most picturesque representative of, German Hellenism ; 
and we in England have now sustained a loss ng less 
severe. Though Newton had of late years become too 
infirm for active work, and had in fact done little singe 
his retirement in 1885, it is now, when he has gone from 
among us, that his loss will be most keenly felt. 
not so much. in his actual achievenfents, though these 
were considerable enough, that his truest claim upon our 
recollection lay ; nor yet in the fact that he had practi- 
cally opened up a new science for English scholarship: 
it was more than all@im the personality and 
character of the man, which impressed itself “on all with 
“whom he came, in contact, and the masterful influence 
which. was by nO means confined within the limits of his 
own science., It was to this that he owed his success ; 
and there have been few instanags in which a necessity 
has been so opportginely met by the man most adapted 
for it. For when Newton jéined the Museum in 1840, 
the study of actual monuments was still in its infancy ; 
Greece itself was very little known, ang a pseudo-clas- 
sicism had been evolved from the mistaken illustration 
of literary sources with am often inferior Graeco-Roman 
art. Behind him lay the péetiod of learned and in- 
genious but useless theory ; two things were needed to 
clear awayghis tangle of ideas—a fuller supply of the 
best practical material, and a wider scientific method. 
At that time the Departments of Antiquities at the 
Museum, which now are® four, were all united “in one. 
The disadvantages which such an arrangement must 
have entailed are obvious enough, but *there was 
this compengating ad¥antage, that apyoung man in 
Newton’s position was at the outset enabled to attain a 
certain familiarity with the wider aspects of his study, 
and perhaps a breadth of view and sympathy which is 
more difficult at present. Me was thus by his training, 


as well as by his natural bent, led to a large view of | 


things. 
In an address to the Arehzeological Institute at Oxford, 

in 1850, he urges a 

method in archeolog 


for enlargement of museums. _ In this address, which as 


archeological teaching was siMgularly in advance of its | 


times, the writer has laid down the formulz upon which 
the modern sciehce of archæology may be said to take 
its stand. A museum must not be g mere collection of 
disjointed, discofnected phenomena, but the c@btral con- 
sulting-room, as it were, to which all s@entific questions 
may be referred for comparison and elucidation. Classical 
art and archatdlogy, like all ther studies, cannot but 
lack perspective in isolation: the external coħditions, 
the ethnographical characteristics, he position of the 
Hellenic race in its relation to the rest of mankind; theis 
art, architecture, life, and thought mus® be collated and 
classified with a due regard to the continuity and correla- 
tion of things. 
excavate, collect, arrange, delineate, deciphes, transcribe, 
before he car®place his wile subject before his mind. 
But the plodding drudgery which gathers together his 
materials must not blunt the critical g@cuteness required 
for their classification and interpretation: nor should that 
habitual suspicion which must ever attend the scrutiny 
and precede the warranty ofearchzologicad evidence give 
too sceptical a bias to his mind.” The key-notes here 


It was | 


force of | 


owerful plea for the comparative | 
and, as the necessary corollary, | 


The archzologist, in short, “ must travel, | 
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The giscovery with which Newton’s name will always 
be inseparably associated is that of the Mausoleum at 
Budrum, collections from which now fill almost an entire 
room at theeBritish Museum. Budrum had been visited 
by Prof. Donaldson early in the century, and the pre- 
sentation to the Museum, in 1846, of the twelve slabs 
removed from the castle of the Knights of St. John, had 
called renewed attention to this monument. In 1847 
Newton published a memoir, in which Donaldson's site 
was selected as that which probably concealed the ° 
ruins—a conjecture which other travellers contemptu- 
qpsly rejected. It was not till 1857 that Newton was 
enabled to verify his conjecture by actual digging, and 
the account which he gave of his discovery, in his 
“Travels and Discoveries in the Levant” (p. 86), is one 
of the most fascinating episodes in a fascinating book. 
Eyen when the site was thus determined beyond all 
doubt, the difficulties had only begun ; the obstacles of 
Turkish officialism and native greed were enough to have 
broken the heart of a less indomitable energy ; but his 
own untiring efforts, backed by the friendly assistance of 
Lord Stratford de Redcliffe at Constantinople, brought 
the undertaking to a well-merited success. 

Lord Stratford was only one out of many. friends 
whom Newton succeeded in enlisting in the cause he 
had at heart ; he had pre-eminently the priceless faculty 
of inspiring others with his own enthusiasm ; possessed 
of considerable social gifts, he was enabled to make 
many friendships, which served him in good stead both 
at home and abroad. If a special grant were tequired, 
whether for excavating a promising site, or for enriching 
the Museum with an important collection, he rarely failed 
to wring a reluctant consent from a Treasury too apt to 
neglect any cause which is not sufficiently ‘self-assertive. 
During most of the period of his keepership he was thus 
able to maintain or to encourage enterprise or explora- 
tion abroad, set on foot by men who had caught the in- 
fection of his energy in personal contact with himself. 
Smith and Porcher at Cyrene, Dennis at Benghazi, 
Pullan at Priene, Salzmann and _ Biliotti at Budrum and 
Rhodes, Wood at Ephesus, and, more recently, Ramsay 
in Asia Minor, all owed the initiation of their enfer- 
prise, or very material support, to Newton at home. 
Perhaps. one of his most solid claims to our 
gratitude lies in the fact that he was thus instru- 
mental in obtaining no Jess a sum than £100,000 
in special grants for the purchase of. collections for the 
British Museum, over and above the annual sums voted 
by Parliament. Of these’ the most important was pro- 
bably the great Blacas collection in 1867, a transaction 
which is admirably illustrative of Newton’s resourceful 
self-reliance and power. The French Government (and 
probably others also) were known to beinclined to treat for 
the collection, and the English representative had at short 
notice to determine a sum which should be at once 
enough to carry the position, and yet not be deemed ex- 
travagant. Newton telegraphed on the Friday to Panizzi ; 
next day the trustees of the Museum met, Disraeli came 
purposely to the meeting, and the historic treasure was 
ours. : 

To his energetic guidance the Hellenic Society and 
the British School at Athens both owe in a large degree 
their initiation and their present position. It was indeed 
in such practical initiation, and in the inspiration of 
others rather than in actual teaching, that Newton’s true 
sphere lay. Yet all who know his writings, and still more 
those who had the privilege of personal intercourse with 

im, will acknowledge the debt they owe to his teaching, 
either direct or indirect. To any one regarding the period 


sounded were kept steadily in mind throughout his | over which his activity extended, from a time when 


whole life. It was but a few years after, that his sojourn 
in the East,as consul at Mytilene, enabled him to put his 
ideas into practice, and to initiate for England the “era 
of the spade.” 
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archeological science was, as it were, casting its skin, 
down to the complete transformation of to-day, to any 
one who knows the masses of now useless literature which 
form the cast-off slough, it is really astonishing to turn 
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to Newton’s “ Essays on Art ‘and Archeology,” and to see 
how: fresh and how living the opinions expressed even 
more than forty years ago still remain. Though cautious 
sagacity and a conservative temperament were his pre- 
vailing characteristics, yet when the occasion needed he 
could speak with no uncertain voice ; it is a remarkable 
fact, for instance, that his article on the epoch- making 
discoveries of Schliemann; written at a time when the 
attitude of scientific men was still undetermined or op- 


* posed, remains to-day, so far as it goes, an admirable 


exposition of the subject. His attitude on such subjects 
was specially characteristic of his favourite study —Greek 
epigraphy—for which a man needs a wide range com- 
bined with a patient methodical accuracy. He might, 
indeed, have said of himself, with his great contemporary, 
Brunn, “In a critical discussion I would rather err 
methodically than hit upon the truth without method,”: 

a golden watchword for this age of hurry and competitton. 





NOTES. 


Pror, RICHTHOFEN has been elected a Correspondent in 
the Section de Minéralogie of the Paris Academy of Sciences. 

Dr. v’ARSONVAL has been appointed to@the Chair of 
Medicine in the Collége de France, in succession to the late 
Prof. Brown-Séquard. 

THE death is announced of Dr. Josef Schréter, Professor of 
Bacteriology in Breslau University, and distinguished for several 
important researches in the domain of botany. Among the 
deaths of other foreign scientilic men are: M. Stieltjes, the 
eminent Professor of Pure Mathematics in the Toulouse Univer- 
sity ; Dr. C. Studiati, Professor of Physiology in the University 
of Pisa, and Dr. J. G. Brinton, at Philadelphia. Dr. Brinton 
was known for his botanical works. 

ProF. BLAKE has been appointed by the Government of 
Baroda to the temporary Directorship of the newly-built State 
Museum at Baroda, and sails this week for India. 

MR. J. E. DuERDEN, Demonstrator of Biology at the Royal 
Colies@ of Science, Dublin, has been elected Curator of the 
Institute of Jamaica. 

THE Paris correspondent of the Zaxcet reports that arrange- 
ments have been made at the Pasteur Institute for the immediate 
despatch of tubes of anti-toxic serum to any part of France. 
It will thus be seen that M. Roux and his assistants have not 
been idle. Indeed, both the Institute authorities and the 
public have worked with a will; the latter having, through the 
Figaro, and by means of gifts made directly to the Institute 
contributed up to December 31, 1894, no less a sum than 
611,000 francs (£24,440). This does not include 100,000 francs 
(£400¢) just voted by the Chambers, and which will doubtless 
become an annual subsidy. The Institute now possesses, for 
immunising purposes, a stud of 136 horses, a total that will 
probably be ultimately increased to the maximum of 150. Of 


these, twenty are kept by the Municipal Council of Paris at a | 


cost of 20,000 francs (£800) a year, for the benefit of the 
Paris hospitals and poor. At Villeneuve- d’ Etang—a property 
ceded by the State to M. Pasteur in 1886—there are seventy- 
nine horses cared fur by a capable veterinary surgeon and 
his staff. That the animals flourish under the régime of 
good feeding and periodical bleedings adopted, is proved by 
the presence in good health at Alfort of a sturdy Brittany pony 
which has hitherto supplied no less than 420 litres of blood. 

THERE will be a special technical meeting of the Roya] 
Geographical Soc'ety, in the Map Room of the Society, on Tues- 
day, January 22, at 4 p.m., when Prof. A. W. Riicker, F.R.S., 
will read a paper on ‘‘ Terrestrial Magnetism.” 

AN Austrian polar expedition is being organised by Herr 
Julius von Payer, with the view of securing the artistic repre- 
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sentation of the physical features of the east coast of Greenland. 
The actual work will begin i in latitude 74°, and will extend 
‘beyond latitude 77°. It is anticipated that the expedition will 
be ready to start in Jane 1896. 

THE weather has continued very disturbed over the British 
Islands during the past week; northerly gales have occurred 
with gonsiderable frequency on our northern and , western 
coasts, but the conditions have been quieter than of late over 
the southern ‘portion of the kingdom. Heavy snow has fallen 
in Scotland, causing serious interruptions to the railway and 
telegraphic services ; snow has also fallen in many other parts 
of the eountry. Sharp frosts have occurred in the Midland 
districts, as well as in the north and east; and on Tuesday the 
thermometer in the screen registered 19° ateWick, while ten: 
degrees of frost occurred in sevesab parts of the United 
Kingdom, 

THE study of the ‘‘ejected boc! i frag a volcano ïs a 
‘peculiarly interesting one, for by the careful piecing together 
of evidence much may bellearnt of the internal Processes which 
accompany the outward ala visible eruptions, This study has. 
been undertaken by Prof. Johaston- -Lavis for Monte Somma, 
‘and some recently published papers contain a portion of the 
‘results at which he has arrived (7yansactions Edinburgh Geol. 
Soe, vi. 314). Of the many varieties of stratified rocks that 
have been torn off from the wall¢ of the volcanic chimney by 
the rising lava, those of Tertiary age show the least metamor- 
phism ; while in the deeper-derived Cretaceous limestones all 
stages of metamorphism are to be found. The earliest changes 
appear to be the carbonisation ofearfy organic matter to form 
graphite and the recrystallisation @f the calcite in larger grains. 
Then as interchange of constituents takes place between the lime- 
stone and theemetamoyphosing lava, various lime-silicates appear 
in a fairly definite grder, until finally We have foymed that great 
variety of minerals for which Monte Somma has long’ been 
famous. The occurrence of fericlgse (MgO) is of interest in 
view of the abundance of hydrochloric acid among the gases. 
emanating from Vesuvius, for that mineral is artificially prepared 
by heating magnesia in hydrochloric acid gas. Many of the 
minerals formed under these conditjons of metamorphism tend 
to decompose rapidly under more normal conditions, and 
associations of gerpentine, tremolite, Brucite, &c., are formed, 
such as are well known in areas of regional metamorphism, 


THE analogy between these Vesuvian blocks and certain 
Archean rock-masses is carried to a strikingeextent in a further 
paper, in the authorship of which Dr. J. W. Gregory joins hes 
Prof. Johaston- Lavis’ (Trans. Roy. Dublin Soc., vol. 
ser, ii. No. vii.)e Here many specimens are heseribed 
which show in the most complete manner the association of 
characters that led to the befief in the organic nature of the 
Canadian. Eozoön, The authgrs consequently suggest that the 
Eozoonal structure ingts typical localities was develped. in the 
fimestones by the, contact metamorphism of the associated 
crystalline rocks—a view which, they point out, is in harmony 
with the conclusions arrived at by Prof. Lawson on purely 
stratigraphicaJ considerations, The disproof of the organic 
nature of Eozoon may therefore We considered c#mplete. 


THE disease of nbury, or Finger and Toe, is met with where- 
ever the turnip cropeis cultivated, but it is probably nowhere 
nfore destructive than in the northofEngland. Anexperiment 
bearing on the disease, briefly described in the Fournat & the 
Royal Agricultural Society, by Prof. W. Somerville, will there- 
fore interest all agriculturists. The experimenter emphasises 
the fact that the disease is extremely infectious, and may be 
easily induced by inoculating a soil perfectly sound with soil 
from a diseased field. Such diseased soil, however, may be 
easily disinfected by lime, a fact which points to the patho- 
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logical. phenomena -being due to an organism—presumably 
Plasmodiophora brassica.' -This being so, too great care cannot 
be taken‘to prevent soil or diseased roots being conveyed from 
a field‘which is diseased to another which i is: sound. $ 


A Society which has a total of more than ‘eleven thousand’ 
governors and members, may fairly be said to be in a flourishing” 
condition.- Such is the Royal Agricultural Society; and wéth.so 
great'a membership, it is no wonder that a large amount of im- 
portant: work is carried on under its auspices.. The current 
‘quarterly Journal of thei Society has among its- contents special 
articles on the rotation of crops, light railways, and the trials of 
oil engines at Cambridge. It also contains the annual Seports 
of the.consulting chemist, Dr, J. A. Voelcker ; the consulting 
botanist, Mr. W. Carruthers, F.R.S, ; and the zoologist, Mr. 
Cecil Warburton. The @eport of the Council shows that Jin 
the Department of Comparative Pathology and Bacteriology; 
established at the Royal Veterinary College by the aid of agrant 
from the Society, the work in the research laboratory ehas .in- 
cluded investigations on tuberculosis, diphtheria, anthrax, and 
other diseases, and the use Ng emalley and tuberculin for the 
detection. of glanders “and tubergle in.the earliest’ stage. The 
further experiments which have been made, have materially 
strengthened the evidence in favour of both agents as aids to 
diagnosis in doubtful cases of disease. We note that.the Council 
have elected as an honorary member of the Society, Prof. W. 
Fleischmann, Director of the Agrichltural Institute of the Royal 
University of Königsberg, in recognition of his. distinguished 
services to Evfropean agriculture. The annual country meeting 
of the Society will be held®ttis year at Darlington ; Leicester 
-has been chosen as the placeg@f meeting for next year. @ ` 


ost 
“Every naturalist is acquainted with the elaborate spring- -like 
mechanism by which ihe woodpeckers’ an& humming-birds are 
enabled to prottude their tongues with suck rapidity for the 
capture of insect prey. ‘These remarkable instances of adapta-- 
tion have been more than® once’ described, and some’ other 
special modifications of the avid tongue and its bony supports 
will be recalled by ornithologists. In a recent number of Der 
Zoologische 'Garien (Frankfurt, xxxv., November, 1894); Herr 
Schenkling- Prévét redescrib@s these cases after a renewed in- 
vestigation, and also supplies a quantity of interesting informa- 
tion on the form of the tongue and hyoid appar&tus of birds in 
general. The old idea that the wepdpecker transfixes its prey 
with its sharp-tipped tongue is probably not yet extinct, but 
Herr-Prévét adds Itis opposition to this opinion, and states that 
the insects are agglutinated: to its tongue by the sticky secretion 
with which its sutface is copiously covered. Although -the 
form of the tongue usually corresponds to th® shape of the bill, 
there are exceptiqns to this rule, ag for example, in the waders, 
kingfisher, and hoopoe, which, in spite of their long bjlls, only 
possess small cartilaginous’ tongwes ; in the -pelican, - indeed, 
the tongue’ 8 altogether rudimentary. h most birds, whosé 
food consists of seeds, the ‘tongue is dart- gr awl-shaped ; in® 
others, spatulate ; rarely, vermiform or tubular. In some birds, 
such as the owl, which swallow their prey entire, the tongue is 
broad and serves as a mere shovel. In the hedge-sparrow, 
nuthatch, wood@ock, and othe™ the tongue is bifid- or trifid at 
its apex, while ini!the humming-birds the tomgue is split into 
two branches almost to its base, and gs used for actually 
gripping. the small insects on which these resplendent little 
creatufes subsist. In a family of parrots (Trichoglosside) the 
tongue is provided at its apex with a brush of some 250-300 
hair-like processes., In the ‘parrots, the tongue is thick and 
fleshy, devoid of horny barbs, or papilla, and is even suspected ` 
to posséss sense-organs of taste. ‘Herr Prévôt concludes his 
concise but interesting paper with some remarks on the influence 
of the form of tongue in birds on, their varying powers of 
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E It is interesting to note that the parrots, the form 
of whose tongnes most closely resembles that of man, are able 


to imitate his language more nearly than any other birds. , 


“THE first ndmber of the Botanisches Centralblatt gives, í from 
the annual report of the Société des toùristes du Dauphiné, an 
account of the various attempts to establish Alpine botanic 
gardens in the Jura, Tirol, Styria, the Bavarian Alps, Switzer- 
land, &c. 


THE number of Bonniers Reuue Générale de Boianinie for 
December 15, 1894, contains a biogra phical sketch of the late 
Pfof. Duchartre, with an enumeration of his contributions to 
physiological, morphological, and systematic botany, am ount- 
ing to 240 papers or separate publications. 


THE first part is published of the Jahrbücher fiir wissenschaft- 
lichg Botanik under the new editorship of Prof. Pfeffer and 
Prof. Strasburger. It contains the following papers :—‘‘In- 
vestigations on Bacteria,” by Dr. A. Fischer, and ‘‘ Physio- 
logical investigations on the formation of callus in cuttings of 
woody plants,” by Herr H. Tittmann.- 


LORD Litrorp’s ‘Coloured Figures of British Birds ” have 
now reached thar twenty-ninth number, and contain a' series of 
excellently-drawn chromo-lithographs of our native species. 
Four or five more parts are required to finish the work, which, 
when arranged, will fill ten or twelve crown-octavo volumes. 


THE veteran naturalist, Dr. R. A. Philippi, of Santiago,has 
just issued an illustrated memoir, in quarto, on the stags of the 
Andes, which will form part of the ‘Annals of the National 
Museum of Chili.” Besides the two ordinarily recognised species 
of the sub-genus Furcifer—Cervus chilensis and C. antisensis— 
Dr. Philippi describes a third species, Cervus brachyceros,; from 
Northern Peru, which appears to be well established. 


Tite birds of Bulgaria and the adjacent provinces of Tu tkey 
have, hitherto, been little investigated by European. orni- 
thologists, and- are consequently imperfectly known.’ A good 
contribution to our knowledge of this subject has just been 
made by the publication of Reiser’s ‘“ Ornis Balkanica,” "®afhe 
author is Custos of the Museum at Sarajevo, in Bosnia, and 
has travelled extensively in the Bulgarian provinces. 

THE 119th number of the Biologia Centrali Americana of 
Messrs. Godman and Salvin, which has recently been issued, 
contains continuations of the ‘‘Birds” by Messrs. Salvin 
and Godman, of the Coleoptera by Dr. D. Sharp.and Mr. 
Champion, of the Hymenoptera by Mr. Cameron, and of the 
“Butterflies” by Messrs. Godman and Salvin, all illustrated 
by coloured plates of the highest excellence. Various other 
subjects are in’ progress, and there’.can be no doubt that the 
work, when complete, will give us an account of’ the zoology 
of an important region of the New World, executed in a style 
and with a completeness which has hardly ever been ai 
by any similar undertaking. 

AN important paper on tropical fodder grasses appears in the- 
Kew Bulletin for November, The object of the paper is ‘‘ to 
draw attention to-a few grasses that have attained to first rank 
for fodder purposes in the tropics, and to give particulars re- 
specting the conditions under which they have been found to 
thrive.” The information -given will be of considerable assist- 
ance in indicating grasses suitable for cultivation in tropical 
countries. It will also show some countries that, while they 
have been spending time and money in endeavouring to intro- 
dace foreign grasses, they have overlooked excellent indigenous 
grasses close at hand. sé , 


` .MEssRs, BLACKIE AND Son have published a small book 


entitled ‘‘ First Stage Mathematics.” -The contents are limited 
to the requirements of the Code of the Education pepstment 
for mathematics as a specific subject. 


` : < 
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THE publication of. Mr. Hutchinson’s -‘‘ Awchives of 
Surgery,” which has lapsed for -six months? is now. being 
resumed. No. 21 will appear in a few days, with additional 


letterpress as well as nine plates, and this nunfber, which com-- 


miences vol. 'vi., will contain a chronology of medicine from 
the fifteenth to the nineteenth century. The publishers will in 
future be Messrs. West, Newman, and Co. 


A ROUGH list (No. 147) of rare and valuable books for sale, 
has been issued by Mr. Bernard Quaritch. The list includes 
a number of important archeological works, and a few works 
belonging to the natural sciences. Mr. W. F. Clay has Also 
just issued a list of scientific books, including the works on 
chemistry lately purchased by him from the library of the late 
Prince Lucien Buonaparte. 


We have received a copy of Æ? Obrero, a fortnightly paper 
published at Quito, Ecuador, with a summary of meteorological 
observations made -at the astronomical observatory at that 
place for the month of September. Observations in that 
locality are very desirable, and we are glad to see that their 
publication is to be continued, and copies to be distributed to a 
number of places, . ° 


Tue Meteorological Office of Argentina has just issued 
vol, ix. of its Anales in two large quarto parts, forming a 
splendid contribution to the climatology of that part of the- 
globe. The first part, which contains 678 pages, gives the 
observations and the means deduced from them, for Cordova, 
during the years 1872-1892; while the second part, which ex-, 
tends to 400 pages,. contains an exhaustive discussion of the 
data, and of the influence of the various elements on each other, 
4g, of wind on temperature, &c. It is not possible to give in 
a brief space any summary of so comprehensive a work, We 
merely note that the monthly mean temperature varies between 
73° in January and 50°in June, The rainfall varies considerably ; 
‘tthe mean of a number of years gives about 26 inches. The 
Director of the Service is G. G. Davis, who is also a member of 
the [ternational Meteorological Committee, and attended the 
theeting at Upsala in August last. ‘ 


Science Gossif'is now one of the brightest and most diversi- 
fied monthlies for the lover of science. The January number is 
remarkably good. Mr. J. T. Carrington, one of the editors, 
contributes a number of replies he has received to a letter ask- 
ing for an opinion upon the use of-the word ‘‘scientist.” The 
word is never allowed knowingly to appear in contributions 
to NATURE. A twin-elliptic pendulum, exhibited by Mr. Joseph 
‘Gould at the Royal Society’s soirées last year, is‘described by 
the inventor, and seven exceedingly fine figures, drawn by means 
«of the apparatus, are reproduced. There is also a summary of 
‘Schiaparelli’s views about Mars; and a page of astronomical 
ephemerides and notes, as well as scientific news, and notes on 
various branches of natural science. We are glad to see that 
physical science comes in for a fair share of attention, but there 
‘is still room for improvement. 


Sıx volumes have lately been added to the comprehensive 
series of reprints, ‘f Ostwald’s Klassiker der Exakten Wissen- 
schaften,” published by Engelmann, of Leipzig. No. 54 con- 
tains J. H. Lambert’s paper, published in 1772, on the projec- 
tion of terrestrial and celestial maps. The following number is 
also on map projection, and 1s made up of memoirs by Lagrange 
(1779) and Gauss (1822). ‘Translations of two papers by Sir 
‘Charles Blagden, from the Philosophical Transactions for 1788, 
appear in No. 56. The subject is the effect of various substances 
in lowering the freezing point of water. Treatises on thermometry 
find a place in No. 57, which includes five of Fahrenheit’s 
papers, three of Réaumur’s, and a paper by Celsius. The 
volume thus comprises all the important communications con- 
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nected-with the foundation of the three thermometric scales. 
The classical work of Scheele on the nature of air and of fire is 
reprinted in No. 58 of the series ; and No. 59 contains Otto von 
Guericke’s experiments. with Magdeburg hemispheres, carried 
out in 1672. The quaint illustrations of the original paper give 
this volume additional interest. 


| - PHE additions to the Zoological Society’s Gardens during the 
Past week include d.Black-eared Marmoset (Hapale penicillata) 
from South-éast Brazil, presented by the Lord Auckland; a 
Pardine Genet (Genetta: pardina), a Two-spotted ‘Paradoxure 
(Naudinia binotat@ from West Africa, presented by Lieut. 
F. E. W. Batt 3 a Sparrow Hawk (Accipiter nisus), British, 
presented by Mr. A. M. Lees Milne; two Long-nosed Croco- 
diles (Crocodilus cataphractes) fr West Africa, presented 
by Captain F. W. Raisin ; a Robben Island Snake (Coronella 
phocarum) from South Africa, presented by Mr. G. R. Picton 
Thwaites; two Grey Parrots (Psittacus @ithacus) from West 
Afric® deposited. .. è : 


“gs , 

Erratum.—In: NATRE of December 13, 1894, P 157, 
column two, line one, for Gof a” read “near the.” The 
cascade represented in the note serves to'‘show clearly the 
overhanging ledge of limestone. ms 





OUR ASTRONOMICAL COLUMN. 


THe GREATER NEBULA: or .ORION.—The, nimerous photo- 
graphs that have been taken by means of -portrait lenses durin 
the past few years, go to show that many of the so-calle 
celesttl spaces are really filledegvith filmy nebulosities. Dr. 
Roberts's classical photograph greatly extended the limits of the 

-old Theta pebula in Orion, but few astronomers would care to 
say that it repreSents the great» ‘‘tumultous cloud ? in its 
entirety. Indee¥, three photographs ohtained by Prof. W. H. 
Pickering in 1889, with a portrait lens, revealed adarge zone of 
‘nebulosity surrounding the belt apd sword handle, and extend- 
ing towards y Orionis. The significance of these photographs 
has perhaps been somewhat oferlooked, but attention is again 
directed to them by a paper communicated by Prof. E. E: 
Barnard to Astronomy and Astro-Physics for December. By 
means of a lens only 14 inches inediameter and 3% inches focus, 
Prof, Barnard has recently taken two photographs of the Orion 
constellation’ (for the lens takes in ftearly the whole constella- 
tion at one view), with exposures of two hours and one hour 
‘fifteen minutes respectively These pictures show ‘‘an enor- 
mous curved nebulosity encircling the belt and the great nebula, 
and covering a large portion of the body of the giant.” With- 
out doubt, the nebulous’ stream which has -left its impression, 
upon Prof, Barnard’s photographs, is the same as that of which. 
the exisfnce was recorded by Prof, Pickering. The ‘Great 
Nebula” in Orin is therefore but a pigmy compared with the 
greater nebula thus revealed. It is not tog much to believe 
that in a few years the ifhmense band of"nebulosity will be 
shown €o be more or less filled with luminous haze, the old 
nebula being probably but®the brightest partgof a, nebula 
involving the whol@ constellation. , 


THE TRANSI OF MERCURY.—We have already noted 
observations of the transit of Mercury on November ro, 1894, 
madein Europe and America. News has now reached us of suc- 
cessful obsagvations, made under the direction of Mr. J. P. 
Thomson, at Mr. F. D. G. Stanisy’s Observatog, Brisbane? The 
instrument employed wasa 6 inch equatorial by Grubb, stopped 
down to four in@hes. Times of contact at egress were carefully 
taken. When theaplanet had come sufficiently above the 
horizon tobe observable, it had advanced about two-thirds 
across the solar surface. The whole periphery of Merc&ry was 
remarkabl? clear and well-defined. There was no trace of haze 
or vapourous aureola around the disc of the planet, buta bright 
spot was distinctly seen near the centre, At the instant of in- 
ternal contact at egress there was a faint phenomenon resembling 
ligament. -This, however, was only momentary. When the 
external contact occurred, the planet’s limb tangential with that 

‘of the sun was remarkably clear and sharp, There was not a 
trace of-disturbance, and the phase was regarded as-a pure 
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geometrical contact. No trace of the planet’s periphery could 
be seen when it left the solar disc, although it was carefully 
looked for. e : 

The Government Astronomerat Sydney, Mr. H. C. Russell, 
states that fifteen photographs were taken Of the transit of 
Mercury. He reports that as the planet crossed the sun it 
presented the appearance of a round and dntensely black disc 
without any fringe such as has been noticed ‘in former transjts, 
and owing to the unsteady state of the air towards the close of 
contact, the ‘black drop ” phenomenon took place, preventing 
clear definition, . 


AN IMPORTANT ASTEROID.—The minor planet BE 1894 
proves to be a very important member ofthe community to 
which it belongs. M. Tisserand remarks, in. Comptes rdus 
for December 26, that, of all the asteroids, it has the smallest 
perihelion distance,“leaving ont of count Brucia (2), of which 
the elements are very unceffatn. When BE is at its, descend- 
ing node, its distance from the orbit of the earth is only 0°67 
the radius of this orbit. On account of this circumstance, the 
asteroid is most favourably situated for the determination of the 
solar parallax. The elements given by M. ‘Tisserand fre as 
follows :— 
1894 November 4° Paris Mean Time. ` 


23 18 38°5 


Me 
T -357 25. 53°5 . 
Q 212 36 51'4 > Mean Eg. 1894. 
7 z 23 5 57 
ọ 18 49 8I 
H 1002151 © 
log a 0'366049 ` 


+ e 

- PROF. ApDAsts’ CoLLECTED Memoirs.—A note in the 
Observatory informs us that, Pgof. R. A. Sampson, formerly 
Isaac Newton Student at Cambridge, is gradually reducing to 
order the large quantity of M&S. left by Prof. Adams.® The 
memoirs relating to lunar theory have been completely separated 
and arranged, and the lectures on Jupiter’s satellites are also 
well advanced. Memoirs en the solution of the infinite de- 
terminant, and Others on some small matters, have been 
separated from incidental and preparatory work; but a consider- 
able quantity of matter is stilleoutstanding, so it may be one or 
two years more béfore the examigation can be completed, and 
the collected works be ready for publication. 





THE BIRD-WINGED BUTTERFLIES OF THE 
-© SEAST. 


' e 

EY the days of Curtis and Stephens, the late Mr. W. C. 
Hewitson was a diligent collectr and observer of British 
insects of all orders, and likewise an ornithologist, who pub- 
lished several editions of a well-known work on British birds’ 
éggs. But the day came when he was to discover,:as he 
says in one of his gwn publications, that ea butterfly might be 
beautiful, though it Was not a British species: and he became 
thoroughly infatuated with these beautiful thifigs, to the study 
and illustration of which he devoted, the remainder of his life. 
And this is how‘it came about, as fle used to ‘relate to those 
who had the pfivilege of the acquaintance of a kind ®ld en- 
thisiast, whose work was of immense valué to the progress of 
entomology in its day, though he was unable to sympathise 
with or to appreciate the vast revolution im modern biology - 
which many men with whom he was intimate—and men, -too, 
not much younger than himself, with Darwin, Wallace, and 
Bates at their head—succeeded in effecting in a comparatively 

shorttime. æ a e i 
One day of the days, as it says in the ‘‘ Thousand and One 
Nights,” he happened to be at Stevens’s Aucti@®n Rooms, when 
a lot was put ap containing several specieseof the well-known. 
genus Adelpha, Hübner, or Meterochroa, Boisduval, as it was, 
then cabled, which replaces our European White Admirals in 
South America. The butterflies atéracted his attergion® for at that 
time it was a novelty to him to see a number of butterflies so’ 
closely resembling each other, and yet quite distinct ; and he 
bought the lot. He turned round, and saw Prof. Westwood, 
who said to him, ‘What, are you buying butterflies?” “Yes, 
I-am,” he answered ; and thus he commenced the formation of 
his great collection of butterflies, now in the British Museum, 
which was fed by the cream of the expeditions of Wallace and. 
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Bates, and femained unrivalled up to thé day of his death, in 
1878, though titre are now several collections in England, 
France, and Germany which surpass it. : . 

The exact date when this epoch-making event in the 


history of the study of butterflies occurred, we do not know. 
_It is true that 


the first paper published by Hewitson 
on exotic butterflies related to the genus Heterochroa, and 
was published in the Annals and Magazine of Natural 
History in 1847; but in the previous year, Edward Doubleday 
had commenced his great work on the “ Genera of Diurnal 
Lepidoptera,” the letter-press of which was completed after his 
death by Westwood ; and Hewitson executed all. the plates, as 
join author, It is, therefore, probable that Hewitson had 
already commenced the formation of his collection before that 
time, especially as his own great work on exotic butterflies was 
commenced before the actual completion of the “ Genera.” 

Yet, since the death of Hewitson, new countries have been 
opened up, and wonderful butterflies have reached Europe, 
never éreamed of by Hewitson, or which remained unattainable 
objects of his desire, to the last. Chief among these may be 
mentioned the butterfles of Central Asia, a zerra incognita 
except for Eversmann’s and Nordmann’s papers, in Hewitson’s 
time; and the butterflies of the Eastern Archipelago, for the older 
naturalists, and even Wallace and Lorquin, much as they were 
able to accomplish, only succeeded in sampling some few 
islands, and mang others now known to produce some of 
the strangest and grandest butterflies in existence, remained 
unvisited and unexplored. i 

Chief among the butterflies of these islands are the grand 
species to which Boisduval applied the:generic name of Orni- 
thoptera, or bird-winged butterflies, of which only a few, and 


those not the most remarkable, are found on the mainland of , 


India, the Malay Peninsula, and. South China. Many of the 
species are very closely allied, but others are so different that 
they can hardly be regarded as congeneric ;- and it will be well 
to discuss them by groups. 

First of all, we may divide them into the black and yellow 

species, and those with black and green, orange, or blue males ; 
and each of these two main groups includes a variety of species, 
which are hardly all congeneric. : 
- Two species only, O. Priamus and O. Helena, were known 
to Linné. Several more were figured and described before 
the end of the last century; but only eight species were de- 
scribed as late as 1836, and though several others were after- 
wards described, Hewitson’s collection only included eighf@™my» 
counting several forms which’ he treated as varieties. Now, 
however, Mr. Rippon’s large work, ,*‘ Icones Ornithopterorum,”” 
at present in course of publication, is intended to extend to 
eighty folio plates. But‘there is always some difficulty in 
determining the exact number of species, for these butterflies 
are variable, and in the numerous islands of the East there are 
a great number of closely allied local races, and we are hardly 
in a position at present to determine whether it is best to treat 
them all as distinct species, or as different forms of two or three, 
and especially is this the case with the group of Ornithoptere 
Priamus. 

It will be best to commence with the black and yellow 
species, which are found on the Asiatic Continent, and the 
Malay Islands, and, therefore in nearer and more acessible 
localities than any of the green species, except O. Brookeana. 
They are also found in the Moluccas, &c., but less numerously, 
being more abundant in the Malay Islands. 

Of this group, Ornithopiera Pompeus, Cramer, from Java, 
may be regarded as typical. The males of this and the allied 
species are of a velvety black, with the nervures more or less 
bordered with grey, and the spaces between the ends of the 
veins on the hind margin, bordered with white. The hind 
wings are of a beautiful golden yellow, intersected with the 
black veins, and bordered with black along the hind and inner 
margins. The inner margin forms a fold which conceals the 
brown scent-bearing scales, and is fringed with long hairs.) On 
the inner margin, the black border projects into the wing in a 
series of long cones between the nervures, The females are 
similar, but the grey markings of the fore wings are more 


. extended, and on the hind wings the scent-organs are wanting, 


and there is a row of black spots opposite the cones of the 
border, which are often connected into a continuous series, as 


2 See, for afuller description of the scent-organs in Ornithoptera, Haase, 
* Correspondenzblatt des entomologischen Vereins, /ris zu Dresden,” I. pp. 


93-94. 
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well as with the cones themselves. The fore wings fre long and 
narrow, measuring about five or six inches from tip to tip, and 
the hind margin is very oblique. The hind wings are rounded 
and dentated, but form almost a right angle atehe anal angle of 
the hind wings. Behind the head, we often find a red collar in 
one or both sexes. We have not thought it necessary to figure a 
species of this group, representatives of which may be seen in 
almost every collection of butterflies from India and the adjacent 
‘islands ; but we have given figures of the larva and pupa of 
-O, pompeus (Figs. 1,2). The transformations of all the species 
of Ornithoptera are very similar, as far as they are at present 
known ; the larvee are rather short and thick, with rows of long 
fleshy spines, and with the retractile scent-producing and defen- 
sive bifid horn on the head, common to all the true Papilionidae, 
In the yellow group, these larva: are generally brown, with a 
broad pale oblique band about the middle. 

The amount of yellow on the hind wings of the butterflies of 
the Pompeus group differs very much. Sometimes we find 
only a narrow black border, sometimes a very broad ome, and 
sometimes the base is also black, the yellow colouring being re- 
‘stricted to a broad band, or even to a large spot in the centre. 
Two or three yellow species, found in Malacca, Borneo, &c., of 





Fic. 2,—Pupa of Ornithoptera Pompeus, Craw. . 


‘which O. Amphrysus, Cramer, is the commonest, are distin- 
guished from thé others by having radiating yellow instead of 
grey lines on the fore wings of the males. Occasionally speci- 
mens of the yellow group are met with, with the yellow replaced 
by deep golden-red ; but it is not certainly known whether this 
peculiarity is accidental or specific. i E 

The grandest of all the yellow species, however, is O, Ma- 
gellanus, Felder, a native of the Philippine Islands. If the 
butterfly is held towards the light, there ‘is nothing to dis- 
tinguish it from any other yellow Orzithoġtera ; but if you turn 
your back to the light, and hold the drawer on a level with 
your eye, you will see a marvellous iridéscence of the most deli-: 
cate pale silvery blue and green glancing over the whole of the 
hind wings of the insect. “There is nothing to compare with it 
in any other butterfly,’ not even in Morpho Sulkowskyi; the 
nearest approach to it is in the iridescence over the red spots in 
some South American Papilios (which, though much smaller, 
are considered to be closely related to’ Ornzthoptera), and in the 
iridescence over the yellow on the wings of some South Ameri- 
can butterflies belonging fo the genus Azselasia, Hübner. Bat 
these latter belong to a different family (Zemondide), and are 
small butterflies, not exceeding an inch and a half in expanse, 
whereas O, Magellanus is a grand black and golden-yellow 
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butterfly, measuring six inches across the fore wings. It is 
closely allied to several common Indian species, though none 
of these show more than the very faintest traces of iridescence. 
But in order to obtain the full effect, it is necessary that O. 
Magellanus shoutd be set fat. If the wings are set sloping, 
according to the old English method, now being rapidly super- 
seded by the flat setting which has always been in use on the 
cogtinent, the effect of the iridescence is almost entirely lost. 
O. Magellanus is still a scarce insect in collections. 

Among the more abnormally coloured species of this group 
we may mention O. Platend, Staudinger, from the Island of 
Palawan, in which the male has two broad golden-yellow blotches 
on the centre of thg hind wings, separated by the upper branch 
of tise subcostal nervure; on the underside, and in the female, 
this colour fills up a large part of the centre of the hind wings. 
A still more remarkable species was latelygdiscovered by Mr. 
Doherty in the Island of Salibobo, or Cirang, one of the 
Talautse Jslands, and was describddand figured by Mr. Rippon 
under the name of O. Doherty: The male is of an intense 
silky black above, with a slight greenish glgw'in certain lights ; 
on the underside is a yellow band, parallel to the hind margin, 
and ceasing before the@inner margin. The female has brown 
fore wings, with the usyal grey markings inclining to reddish ; 
the hind wings are danker, wighea small irregular buff patch in 
the centre, divided by the wervures; on the underside this 
patch is larger, and the ends of the nervures are borderéd with 
the same colour. These butterflies measure aboút six ‘inches 
across the wings: ee 

Next to the golden yellow group of Ornithoptera, Wè may 
place the splendid O. Hipgolyti&, Cramer, the female of which 
sometimes measures nearly eight inches across the wings. 

It is not very closely allied to any other species. The fore 
wings resemble those of the last group, but the hind wings in 
the male are dark smoky brown, with a row of large yellow 
spots extending all round the wings, except on the side next 
the b@dy ; these are bordered, Wah outside and inside, by a row 
of nearly connected large black spots. In the female the yellow 
markings are more extended, and the base of the wings is 
black ; the lower part is bluish-greg ; and over the yellow and 

ing runs a marginal row of lArge white pns. 
The fold on the hind wings is filled with long fluffy white hair. 
This insect is met with in Amboina, and Piepers, the Dutch 
entomologist, records his having seen a specimen mobbed and 
driven away by small butterflies, just as small birds will mob 
and drive away a hawk in Europe. 

Mr. Rippon has proposed the name Pompeoptera for the 
foregoing series of species ; but she types of Ornithoptera are 
Papilio Priamus and’ Helena of Linné, and as the former is 
fixed as the type of Zroides, Hübner? by Hiibner’s inclusion of 
it in the second volume of his ‘*Sammlung_ exotischer 
Schmetterlinge,” Helena r@mains as the true type of the genus 
Ornithoptera, as correctly given by Mr. Moore in his ‘* Lepi- 
doptera of Ceylon,” though Dr. Scudderp having overlooked 
both this point and the impropriety of regarding Helena as the 








1 ~ 


| type of roides, speeifies Priamus as the type of Ornithoptera, 


and Helena as the type of Troides, 

Next to the golden-yellow species of Ornithoptera, we come 
to the green, blue, and orgnge section, to hich the name of 
Troides should, as we have just seen, be applied, and of which 
"Papili® Priamus, Linné, from Amboina and Ceram, is the 
type. To O. Priageus and fts allies Mr. Rippoə restricts the 
name of Ornithoptera. 

The species of Troides are all very similar except in size 
and colour, and we have copied Mr. Rippon’s figures of 
the smallest species, 7: Aichmondia, from Australia (Figs. 3, 
4, 63 rig, 5, @). This insect varies in size from 44 to 
nearly 6 inches in expanse, thegemale being agways the latgest ; 
but in most of the other species in the group, the wings expand 
6, 7, or even 8@nches in some of the females. The males of 
this section haveevelvety black fore wings, with a wide 
egreen bar parallel to the costa, and another, more or less ex- 
tended, at the hinder angle of the wing, running aleng the 
inner margin towards the base, and curving upwards along the 
hind margin. The hind wings are green, with a row of black 
spots (sometimes reduced to one or two) along the hind margin, 
There is‘a long brown patch of raised scales towards the hind 
margin of the fore wings in the male, which is quite absent in 
the yellow group (Ornithoptera, true). The females are brown 
butterflies, with two irregular rows of white spots on the fore 
wings,’ the innermost very large (though obsolete in some 
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species), and with the hind wings pale beyond the middle, 
and crossed by a row of black spots; the pale part of the wing 


is whitish within them, and brownish, or yellow, beyond. The | 


sides of the thorax are generally bright scarleg under the wings, 
and the abdomen is generally yellow in the males; and brown 
in the females. These green species are not found in the Malay 
islands, but throughout all the Moluccarfand Papuan islands, 
as far as Australia ; though many of the most remarkableeare 
very restricted in their range, being confined to one or two small 
islands. 

Sometimes, as in the male of 7. arruana, Felder, a narrow 
green stripe runs along the median nervure and its branches, in 


the miale.. In certain lights the green of th@fore wings exhibits ` 


very remarkable changes of. colour to yellow, coppery-rd, or 
blue ; „the copper-red is most conspicuous in 7. Pegasus, 
Felder, from New Guinea, and the blue in 7. Humes, Rippon, 
from the Aru Islands. ee j A 





e ' 
Fics. 3, 4.—Tvoides Richmondia (male, wo varieties). 


T. Eumæus leads us on to 7. Urvillianus, Guérin-Ménéville, 
from New Ireland, from whence several specimens were ob- 
tainęl during the voyages of the Coguzlle and the Astrolabe 
between 1820 Aid 1830; but fo more were brought tò Europe 
for fifty years. They were named after theg famous French 
Admiral, Dumont d’Urville, a worthy successor of our own 
Captain Cook and who subsequently pefished, with his wife 
and ony son, in the great accident on the Versailles Railway? 
on May 8, 1842, one of the most terrible and fatal of all on 
record. 5 hai: 3 

In the male of 7. Urvillianus, all the portions of the wings 
which are green in other species, are of a deep blue ; but with, 
an iridescence or opalescence in various lights, showing green or 
coppery. 7. Urvillianus has lately been found in New Guinea, 
New Ireland, Duke of York Island, and the Solomon Islands. 
The butterfly does not appear to be difficult to capture, as Mr, 
Gervase F. Mathew, R.N., frequently found them descend to 
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low bushes; ang he also obtained the larva, which is black, 
with carmine tentacles, and fleshy spines, the latter tipped with 
black ; about the middle of the body is an oblique white stripe. 
It feeds on a sp€cies of Aristolochia, sometimes quite close to 
the ground. 

From 7. Urvillianus, we may pass on to other remarkable 
species. One is 7. Crasus, Wallace, from the island of 
Batchian in the Moluccas, : Here the green or blue of the species 
we have already mentioned is replaced by a brilliant golden 
Mr. Rippon treats 
T. Cræsus and Urvillianus as a separate section (Priamoptera) 
of Ornithoptera (which name he retains for the Préamus-group) ; 
but®they can hardly be considered sufficiently distinct from the 
others to rank as a separate genus, as he himself admits. 

After 7. Crasus we may place T. Lydius, Felder, which re- 
places that species in the island of Gilolo or Halmaheira, one of 
the Northern Moluccas, not far from Batchian. Here the sub- 
costaj band on the wings of the male-is of a very deep coppery- 
red ; But both in this species and in 7. Crasas, the only other 
mark on the fore wings, except a short dash at the base of the 
inner margin, is the very large oval brown sexual blotch, The 
hind wings are ‘of a rather paler colour than the band of the 
fore wings, and varied with yellow. The female of 7. Cræsus 
does not differ much from the ordinary females of the Priamus- 
group, but that of `T. Lydius is black, with the cell, and two 





. Fic. 5.— Troides Richmondia (female), 


complete rows of long spots, concave at the extremity, and the 
inner row very large, between the nervures beyond.the cell. 
The hind wings are of a yellowish-brown, with the base, 
nervures, a submarginal row of mostly connected spots, and 
another on the hind margin, black, i 

From the genus Zroides, we pass on to another splendid group, 
Ætheoptera (Rippon), in which the male has apparently no- 
masses of raised scent-producing scales on the wings, and the 
hind wings are very long. Intermediate between Tvozdes Cresus: 
and Ztheoptera Victoria, the type of “theoptera, stands Æ. (?) 


Tithonus (De. Haan), from New Guinea, a butterfly which. 


remained unique in the Leyden Museum for fifty years. The 
fore wings of the male, which are seven inches in expanse, are 
black, with three changing green and yellow bands, two united 
at the base, the first running narrowly along the subcistak 
neryure, and much widened before reaching the apex of the 
wing ; the second, broader at the base, extending along the 
lower part of the cell, and growing broader beyond as it curves. 
towards the hind margin ; the third runs along the inner margin, 
nearly to the hinder angle of the wing. The hind wings are- 


varied with green and golden-yellow, and are narrowly bordered 


with black. . There are three black spots on the hind wings om 


the upper side, and more beneath, as well as on the hinder part, 
of the fore wings; the abdomen is yellow, with some black. 


spots above on the sides, towards the extremity. ` 


a 


or 
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The female is not certainly known, for it is 
the insect which has heen regarded as such may not be that of 
another species. 

Astheoptera Victorie (Gray), the type of its gênus, is likewise 
a species of which little was known for many years. A 
single female, damaged by shot, was brought back by Mac- 
gillivray from the voyage of the Herald, and remained unique 
in the collection of the British Museum for more than thirty 
years, when several specimens were obtained by Mr. C. M, Wood- 
ford in the Solomon Islands. The true Æ. Victori@ proves to 
come from the island of Guadalcanar, and the male measures six 
inches across the fore wings, which are long, narrow, and rather 
pointed. It is black, with a wide green and yellow space Yor 
one-third of the distance from the base, and another blotch of 
the same colour near the costa before the apex, divided by the 
veins. The hind wings are very concave at the anal angle, and 
are green, bordered outside by a yellow band, on which stand 
three orange spots (also visible below, where they have black 
spots between and beyond them), and beyond this is a nfrrow 





Fig. 6.—Schoenbergia Paradisea, Staudinger (male). 


black border. The female is a black butterfly, with much 
broader wings, seven inches in expanse. There is a row of 
large white spots, and another of submarginal spots on all the 
wings ; on the fore wings a yellow band, white at the extremity, 
runs along the cell, and another along the inner margin ; on the 
costa ‘of the hind wings is a yellow'’band. The larva is dark 
et with long carmine fleshy spines; the retractile fork is 
yellow, : ` 

In the island of Malayta is found the closely-allied O. Regine, 
Salvin, a larger insect, the male of which has more black on the 
hind wings, and three orange spots surrounded with green om 
the orange part of the wing, instead of the yellow band. 

These butterflies, as well as Troides Urvillianus, frequent the 
sweet-smelling white flowers of Cerbera Odollam, a plant allied 
to the Oleander, which is common throughout the East Indies 
and Polynesia. ' i me 

The next genus, Schoendergia, Pagenstecher, isin some re- 
spects the most remarkable of all, as it is the only one allied to 
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Ornithoplera which is tailed. The only species, S. Paradisea, 
Staudinger, was captured by natives in the Finisterre Mountains 
in New Guinea, at a height of 500 metres. The male (Fig. 6) 
measures five inches across the fore wings, which are black, with 
two broad green bands glossed with golden yellow, ene below 
the costa, and the other between the cell and the submedian 
nervure, and curved “pwards, opposite the hinder angle of the 
wing, to beyond the middle of the hind margin. The hind 
wings are remarkably short, not more than three-fifths of the 
length of the inner margin of the fore wings, but they are very 
long and narrow, with the hind margin almost straight, and.a 
tail quite as long as the wing is broad, at the outer angle; the 
inner margin is lobate. The hind wings are green, more .suf- 
fuse® with orange-yellow than the fore wings, and narrowly 
bordered outside with black, but with the base and inner 
margin very broadly black. . : 
The females are larger, and exhiķjt nothing unusual in form 


or colourigg, being black, with two more or less developed 


rows of white spots on the fore wings, large towards the costa, 

and diminishing: towards the hinder angle, where they converge ; 

on theghind wings is a pale submarginal band, extending over 

the lower half of the ing, but much narrowed towards the 

costa; the outer part iseyellow, shading within to bluish-grey 

and whitish ; across it uns a 10® of blask spots. 
A j e. -R 


eS 





Fic. 7.—Trogonopiera Brovkeana, Wallace (male). 
e e 


This is the onl? known species of the’ group with tails on 
the hind wings ; but this seems to bea tendency in some Papuan 
Lepidoptera. Thus the true Atlas Moths belonging to the East 
\Indtan aad South American genus A//aces, Linné, are all tail- 
less ; but there is a_closely-Mlied genus (Coscizugera, Butler) 
found in New Irelanf and at Cape York, which has very long 
“tails; in fact, thgse moths are probably the largest tailed 
Lepidoptera known. 

- We have’one more Eastern genus to mention, which we have 
left till last because it occupies a rather isolated position, and 
would have *{terrupted the sequgnce of our ggnera. This is 
Trogonopte:a, Rippon, the type of which is 7. Brookeana, 
Wallace, which avas discovered in Sarawak, Borneo, by Dr. 
A. R. Wallace, and pamed after Rajah Brooke (Fig. 7). It'is 
the only green Ornithoptera which inhabits the mainland of Asia 
(fhe Malay Peninsula) and the adjacent islands of Sumatga and 
Borneo. Ita measures from six $o eight inches across the wings, 
which are black, the fore wings very long, with the hind margin 
very oblique, and the hind wings short, rounded, and dentated. 
The front of the thorax and the sides below the wings are 
crimson. The fore wings have arow of large green submarginal 
triangles, with the pointed ends resting on the hind margin, 
and each triangle intersected by a nervure; on the hind wings 
the whole centre is green. In the female, the green is much 
more glossed with brassy, and is bordered within with blue, 
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which is rarely the case in the male, and the green markings. 
which disappear towards the costa in the male, are there in 
the female replaced by long bifid grey streaks between the 
` nervures. An interesting account of the habits of this species, 
as noticed by various observers, is given by Mr. Rippon in his 
“ Icones Orthopterorum.” 

One other species of this genus is known: 7: Trojana, Stau- 
dinger, from Palawan, an island about a hundred miles from-the 
north coast-of Borneo. Here the brassy-green spots of thë fore 
wings of the male are shorter and more subconical, instead of 
forming long isosceles triangles, and there is only a row ef 
connected green spots across the hind wings, bordered within 
with blue; the base of the wings is also marked with rich 
blue across the nervures, and along the edge of the fold,of the 
hind wings. coe 

Some idea of the market value of conspicuous insects, before 
they are sent over®in numbers, may be gathered from the circum- 
stance that a specimen ofthis butterfly recently sold for £15 at 
Stevens’s auction rooms. ab J 

This is the last genus included in Ornithoptera which is met 
with in the East, @ut the two largest West African butterflies 
are likewise considered to belong to, this group, andemay re- 
ceive a passing dotice here. One of these is the famous Drurya 
Antimachus, which was brought by*.Smeathman from Sierra 
Leone, and figured by Dna in 1782, and, afterwards, by 
Donovan in his ‘“‘ Naturalists’ “Repository,” but of which no 
second specimen was seen in Europe till 1864. It is an insect 

with very long ‘and narrow wings, from sewen to nearly nine 
‘inches in expanse, and much resembles some gigantic species of 
the very characteristic African genus 4crea. It is black, with 
largé tawny spots and markings towards the base of the fore 
wings, the greater part of the hind wings is tawny, with a row 
of black submarginal spots. It has been Suggested that this 
insect possibfy mimics an extinct Acr@a, for the largest known. 
species of that genus are noe much more than half the size of 
D. Antimachus. The femalg is considerably smaller ghan_the 
male (a rather unusual chafacter in butterflies), and has much, 
shorter wings, There are two specimens in the Hewitson Col- 
lection in the British Museum, and it waseone of these that Mr.. 
Hewitson usedsto say cot him £500. Thgreal explanation is 
probably that he spent that amount in sending out agents to. 
collect butterflies in Africa, with special instructions to look for, 
D. Antimachus. Of late "years, many specimens have been 
brought to Europe, and the butterfly can now be bought at a 
comparatively reasonable price. i 

The other West African butterfly now recognised as belonging 
to the Ornithopiera group, but for which a new genus will pro-, 
bably be created before long, was described by Hewitson under, 
the name of Papilio Zagnoxis. It measures about seven inches, 
across the wings, which are broader and more®rounded than in, 
the typical Eastern butterflies ofthis group. The male is of a 
rather pale blue, with black borders, slightly spotted with blue, 
on the hind wings, and with black marginal lines between the 
nervures, and a black costa on the fore wings. The male 
is fairly common in collections, but thg female, which is of a 
dull yellowish gfey instead of blue, is still very rai., 

It is curious that, like the gorilla and chimpanzee, the nearest 
relatives of these two great WestrA frican butterflies (if we except 
Papilio Ridleyanus, White, a West African butterfly which has 
some resemblance to D. Antimachus, though itis mych smaller 
and redder), are to be looked far in the islands of the Eastern 





‘Archipelago. ` e W. F. KIRBY. 
p e 
4A NEW ELEMENT IN THE NITROGEN 
: GROUP. ` ‘ 


° 
A NEW @ement appea® to have been discovered by Dr. 

Bayer in the residual liquors derived from the older pro- 
cess for the extraction of aluminium from red bauxite, and an 
account ‘of it is communicated to th® current issue of the 
Bulletin de la Société Chimiqgue, The liquors in question eon, 
sist Chiefly’ of sulphate and carbonate of sodium, gout there are 
also present considerable qufantities of chrémic and vanadic 
acids, and smaller quantities of molybdic,’ silicic,- arsenic, 
phosphoric, and tungstic acids, together with alumina, magnesia, 
and lime, and an acid of the new element. In order to isolate 
the latter, the vanadium and chromium are first removed, the 
former as the difficultly soluble ammonium vanadate, and the 
latier as hydrated sesquioxide. The filtered liquid is then 
saturatéd with sulphuretted hydrogen, and the sulphides, all of | 
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Caustic soda and sodium carbonate likewise incomplet 
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which arg soluble in the alkaline liquid, are precipitated by 
hydrochloric gcid. This precipitate exhibits a deep brown 
colour, due to the new element. When dried it pre- 
sents a brown earthy appearance, and burns readily with 
evolution of sulphur dioxide and formation of a bright 
brown powder. Concentrated nitric acid instantly causes 
ignition, and formation of a deep brown solution, from 
which a small quantity of a yellow precipitate of a compound of 
molybdic and arsenic acids is deposited. The brown liquid con- 
tains no tin, antimony, or tellurium, but still retains traces of 
vanadium, molybdenum, and selenium. These elements are 
best removed by calcination of the, sulphides immediately after 
thgir precipitation with hydrochloric acid when selenium is 
volatilised, treatment of the residue with ammonia and 


ammonium nitrate, which precipitate the last traces of 


vanadium as ammonium vanadate, and concentration of the 
filtered liquid which causes deposition of ammonium molybdate, 
During the concentration two distinct crops of different crystals 
areegbtained, the first and most sparingly soluble being cubic 
crystals of an olive-brown colour, and the second the much 
more soluble ammonium molybdate. The olive-brown cubic 


crystals contain the new element, together with a little 


molybdenium. The latter is readily removed by dissolving the 
crystals in dilute hydrochloric acid, and passing a current of 
sulphuretted hydrogen through the liquid heated to about 70°. 
The new elemegt is not precipitated by sulphuretted hydrogen 
in an acid solution, The filtered liquid is then allowed to 
evaporate in the air. At first it is bluish-violet in 
colour, and ‘contains the new element in a low 
state of oxidation; subsequently it becomes oxidised, and 
the colour ‘changes to lemon yellow. The oxide in the 
latter stage possesses marked acid proclivities, and probably 
corresponds to the formula R,O;. The acid itself is soluble in 
water, from which it is deposited in yellow crystals, which at a 
red heat fuse to a brownish yellow mass. Ammonia trans- 
forms the acid into a crystalline powder of olive colour, 
presumably an ammonium salt, which readily dissolves in hot 
water and crystallises from the solution in cubes on cooling. 
The solution is olive green and is precipitated by strong 
ammonia. The solution of the acid after reduction with 
sulphuretted hydrogen in presence of hydrochloric acid yields 
with ammonia a voluminous deep violet-brown precipitate, 
which rapidly becomes crystalline. The precipitation is not 
complete, hence the supernatant liquid is coloured, violet. 
re- 
cipitate it, owing to solubility of the precipitate in excess of the 
reagent with formation of a soluble salt. Chlorides of barium 


_and calcium produce greyish-violet precipitates of the salts of 


those metals, 

An especially interesting reaction is that with ammonium 
sulphide, with which the highly oxidised yellow solution 
of the acid yields a deep cherry-red colouration, due to a sulfo- 
salt. Acids precipitate from this solution a sulphide of the 
colour of iron rust. Silver nitrate produces a green precipitate 
of the silver salt, soluble both in nitric acid and in ammonia, 
and if the solution in the latter solvent is effected at a moderately 
elevated temperature the.silver salt is deposited in crystals upon 
cooling. Magnesia mixture gives after standing a few minutes 
a green precipitate analogous to ammonium magnesium 
phosphate, and owing to the slowness of the precipitation the 
latter occurs in the form of relatively large crystals ; moreover, 
the precipitation is complete after a short time, for the liquid 
which at first is green becomes colourless. A yellow precipitate 
is likewise afforded with a nitric acid solution of ammonium 
molybdate, as in the case of phosphoric acid. The chlorides of 
the new element appear to be volatile, for very considerable loss 
occurs on attempting to remove by ignition any admixed 
ammonium salts, for instance from the solution obtained after 
removal of the vanadium as previously described. A yellow 
sublimate is produced having all the characters of a chloride of 
the new element, and which is readily soluble in water. 

A sufficient quantity of the new element in the form of any 
of its compounds has not yet been accumulated to enable exact 
quantitative analyses to be carried out, but Dr. Bayer hopes 
shortly to have obtained the amount requisite for this purpose 
and for the determination of the atomic weight of the element. 
There appears to be little room for doubt that it will prove to 
be one of the missing elements predicted by Prof. Mendeléeff 
in the nitrogen-phosphorus group. It exhibits characteristic 
spectroscopic lines in the green, blue, and violet. 

: sa ; A, E. Turron. 
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SCIENCE IN THE MAGAZINES. 


FULLY illustrated description of Mr. Maxim’s experiments 
in aerial navigation is contributed to the Cezzury by Mr. 
Maxim himself. The account of the new flying machine and its 
various parts is the best we have seen. The total result of Mr. 
Maxim’s experiments is now fairly well known. It has been 
proved that a machine, carrying its own engine, fuel, and: pas- 
sengers, can be made powerful and light enough to lift itself in 
the air. The experiments also prove that an aéroplane will lift 
a great deal more than a balloon of the same weight, and that 
it may be driven through the.air at a very high velocity, and 
with an expenditure of power very much less than that requited 
to drive a balloon at even a moderate pace. In addition to this, 
they have clearly shown that a well-made screw propeller ob- 
tains sufficient grip on the air to propel a machine at almost any 
speed, and that the greater the speed the higher the efficiency 
of the screw. These results have certainly forwarded ¿the 
problem of aerial navigation. ‘The Century also contaifts an 
article on customs, fêtes, and celebrations in American Colleges 
for Women; and, in the same magazine, a brief description is 
given of the new anti-toxin treatment of diphtheria. 

In the ational, Mr. Stanley Lane-Poole pays tribute to the 
memory of the late Sir Charles Newton. (A notice of some of 
the researches of this distinguished archzeologist will be found 
on p.250.) Prof, Foxwell replies, on behalf of ®rofessed econo- 
mists, to Lord Farrer’s article in the October number of the 
same review, upon thé Standard of Value. Towards the end of 
a contribution on the present state of the Royal Navy, Mr. W. 
Laird Clowes expresses himself upon the subject of the education 
of naval officers. Referring to the training of a naval officer, 
he remarks: ‘‘ A century ago... it was not necessary that 
he should know anything of chemistry, of engineering, of 
hydraulics, of pneumatics, of electricity, and of half a dozen 
other subjects concerning which he must now know more than 
a little. . . . But at present, if an officer goes to sea, he has to 
suspend, in a great measure, the progress of his education, Theory 
is at the base of nearly all of it, and the theory is just-as re- 
quisite as the practical experience, and, indeed, in some matters, 
even more so. . . . The seaman is in process of becoming the 
engineer ; every year he becomes more and more the engineer ; 
and I am certain that a much briefer experience of (he sea than 
was formerly needed is now required towards the formation of 
a good officer, Per contra, he who would be a good officer 
refffires very many things which are more easily obtainable at 
Portsmouth than in mid-Atlantic. We may regret the change, 
but we must not shut our eyes to facts. And Ithink the sooner’ 
the change is fully recognised, and the whole scheme of the 
education of naval officers is radically altered, the better will it 
Mr. Clowes, however, does not seem to 
have sufficiently taken into account the difference between the 
duties of the navigating officers of the navy, and the engineers. 
Naval engineers at the present time receive admirable training 
in both the theory and the practice of the machinery with which 
a modern battleship is equipped. Does Mr, Clowes hold -that 
navigating officers should receive the same kind of training? 
The statement that the seaman is in process of becoming the 
éngineer, will -hardly be accepted literally by ‘those acquainted 
with the naval service. Thé engineers and engine-room arti- 
ficers are fast becoming the most important men on board, but 
the distinction between them and the navigating staff is as 
hard and fast as ever it was. ; 

In the Mew Review are some verses having a singularly strange 
and appropriate rhythm, by the Jate R, L. Stevenson, in which 
he has expressed his keen sense of the struggle for existence ;' 
and we find in the critical article upon this last among the 
many losses of 1894, by Mr. Archer, how profoundly modern 


, Scientific thought had affected his philosophy. There is also 


the first instalment of an eccentric’ story by Mr. H. G. Wells, 
in which, after certain rather paradoxical dealings with the four 
dimensions, a ‘' Time Traveller” starts into futurity upon a 
Time Machine. What he found there remains to be told in a 
subsequent number, but there certainly seems scope for the 
scientific imagination in such a story. s 
A paper on ‘‘Feeling of Beauty in Animals,” in Chambers's 
Journal, will interest students of nature. So long ago as 1866 
a letter was ‘published: in the A¢henzum under the same title, 
and attracted the notice of Charles Darwin. Birds offer, perhaps, 
the best proofs of a feeling for beauty exterior to themselves 
There are the Bower Birds of Australia, and the Gardener Bower 
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Bird of New Guinea, each of which decorates its bower with 
various objects. The Hammerkop or Hammerhead also 
nourishes zesthetic tastes, and other instances of birds showing 
a decided taste fgr ornament are described in the article 
referred to. ; 

A passing notice will suffice for the remaining articles on ` 
scientific subjects in the: magazines received by us. Some in- 
teressing reminiscences of the late Oliver Wendell Holmes as 
professor of anatomy, are given by Dr. T. Dwight in Scribner. 
Good Words—the first number of a new series—contains the 

rst part of a paper on Sir Isaac Newlon, by Sir Robert Ball; 
and some speculations by the Rev. Canon Scott on the physio- 
graphical consequenees that would have resulted if the earth 
rotate@ from east to west instead of west to east. Mr, Grant 
Allen writes another ‘Moorland Idyll,” in the English 
illustrated. To the Humanitarian, Stee George Mivart 
contributes the concluding part of bis popular exposition of 
the doctring of heredity. We are gla to note that the'second 
number'of the Phonographic Quarterly Review contains several 
scientific articles, each of which will help to familiarise phono- 
grapherg with scientific phrases.: The Cortlemporary has an 
article on the London C@®unty Council, by MreSydney Webb, 
in which the work of thegTechnical Education Board is inci- 
dentally referred to. [neaddition®o the magazines and reviews 
named in the foregoing, we bave received the ‘Fortnightly, 
Longman's, Cornhill, and the Sunday Magazine; but in none 
of these is science given a place. 





e oa 
SEASONAL CHANGES ON MARS} 


FOR the substansiation of changes on the surfacd of Mars, it 

is of paramount importance that the drawings to be com- 
pared should all have been madg by the same person at the 
same refescopes under as nearly as possible 'the same atmo- 
spheric Conditions, So much, at Rast, is fulfilled by the draw- 
ings referred to in this paper. For they were all made by 
Mr. Lowell at the game instrument, under the same general 
atmospheric condifions. Even the @ifferent eye-pieces used 
vary chiefly in a manner to minimise, if anything, and so em- 
phasise the differences observed. For with increasing image 
the higher power used tends to decrease the contrast. -The 
result is that it largely offsets the difference in contrast due to 
nearer approach, and leaves simply a case of magnification, 
with the values untouched. 

Since, furthermore, the drawings were all made in themonths 
preceding and following one opp@sition, secular changes are 
practically out of the question; and any changes that appear, 
are presumably wf a seasonal character, They constitute of 
themselves a kinematical as_opposed to a statical study of 
the planet’s surface. @ 
` The resulting phenomena are much more evident than might 
be supposed ; indeed, they are quite unmistakable. As for 
their importance, it need only be said that deduction from them 
furnishes, iè the firgt pface, strong inference that Mars is a very 
living world subjeg to an annual cycle of surface growth, 
activity, and decay; showing, in the second place, that this 
Martian yearly round of life must differ in cegtain interesting 
particularg from that which forms our terrestrial experience, 

The phenomena evidently mgke part of a definite chain of 
changes of annual degelopment. So consequent aed, in their 
kroad characteristics, apparently so regular are these changes, 
that it is not difficult to find corroboration of what appears to 
be their general scheme in drawings made at previous opposi- 
tions. In consequence it will be possible in future to foretell, to 
some extent, the aspect of any part of the planet at any given 
time. tad 8 K 
The changes in appearance presented: by the planet described 
by Mr. Lowell, refer primarily not to the melting of the polar 
snows, except as such®melling forms the necessary preliminary 
toevhat follows, but to the subsequent changes in appearance 
of the surface itself. To their exposition, however, the Solar 
phenomena become inseparable adjuncts, since they are inevit- 
able auxiliaries to the result. 

With the familiar melting of the polar snow-cap, therefore, 
this account properly begins, since with it begins the yearly 
round of the planet’s life. With the melting of the Earth's 
Arctic or Antarctic cap might, similarly, be said to begin the 

1. Abstract of a paper by Mr. Percival Lowell, in Astronomy and Astro- 
Physics for December. ‘ 
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Earth’s annual activity. But there appears to be one important 
difference here at the very out-et between the two planets. In 
the case of the Earth, the relation of the melting of its polar 
snows to the awakening of surface activity is chiefly one of post 
hoc simply ; in the case of Mars, it seems tô be one of propier 
hoc as well, For unlike the Earth, which has water to spare, 
Mars is apparently in straits for the article, and kas to draw on 
its polar reservoir for its annual supply. To the melting of its 
polar cap, and to the transference of the water thus annually set 
free to go its rounds, seems to depend all the phenomena upon 
the surface of the planet. * 

- The observations upon which this deduction is based extend 
over a period of more than five months ; fgom the last day of 
May, 1894, to. the 7th of November. They cover the régions 
from the south pole to about latitude thirty degrees north. It 
is probable that anglogous changes to those recorded, differing, 
however, in certain marked particulars, occur six Martian 
months later in the planet% forthern hemisphere. Jor though 
it is likely that the general system is one for the whole planet, 
it is also likely tgat the distribution of the planet’s surface 
details alters the action to some extent. 

In order to appreciate the meaning ef the changes, iP should 
be borne in mind that the vernal equinox of Mars’ southern 
hemisphere occurred gn Apriby, 18944 the summer solstice óf 
the same hemisphere on Augus 31; and that its autumnal 
equinox will take place on February 7. 

On the 3tst of last May, therefore, it was toward the end of 
April on Mars. The south polar cap was thën very large, up- 
wards of 45° across, and already in active process of melt- 
ing. The tilt of the planet’s*axis towards the Earth enabled it 
to be well seen, and disclosed the fact that it was bordered 
persistently by a dark band, broader in sope places than in 
others, but keeping pace with the snow’s retreat. The average 
breadth of the dark band wag, in June, 220 miles. 
darkest marking on the disc, and was blue. 

. As 'the season advanced g@d the snow cap diminisMed;‘its 
dark girdle diminished in breadth, with fluctuations dependent, 
doubtless, on the draining capacity of the ground.» In August 
it showed as a slender dank thread. ; ` 

. This formatiĝn was water, beyond a dofbt; for it was~of, 
the colour of water, it faithfully followed the melting of the 
snow, and it subsequentlyevanished—three independent facts 
mutually confirmatory to this conclusion, 


, That it was the darkest blue fharking on the disc, implies that 


it was the deepest body of water on the planet. That it subse- 
quently entirely drained off, implies that its depth'could not have 
been very great. Both facte together make a first presumption 
in favour of its being not only the chief body of water.on the 
planet, but the only one“of any size. 

This polar sea plays deus ex machina to all that follows. 

So soon as the melting of the s®w was well under way, long 
straits of deeper tint than their surroundings made their appear- 
ance in the midst ef the dark areas. They were already there 
on the last day of May. The most conspicuous of them lay 
between Noachis gnd-Hellas in the Mare Australe, and thence 
through the Mare Erytheum to the Hout-glass Sea (Syrtis 
Major), The next most conspicuous one cane down between 
Hellas and Apsonia. Although these straits were very 
distinguishably darker than the rest of the seas through which 
they ran, the seas themselves were then at their dark@st. The 
fact that these straits ran throufh the segs, suffices to raise a 

. second doubt whether the seas be seas, The subsequent 
behaviour of the so-called seas renders thejr aquatic characte? 
still more doubtful. 

At the initial stage of the Martian Nile-like inundation, the 
seas were at their darkest. This is probably due both to the 
fact that somegwater had alrgady found its way dbwn from the 
pole, and also to the fact that moisture had been deposited there 
on the water’s journey up, and had quickene@ the vegetation of 

. those relatively amphibious lands, e 

For some time the dark areas continued largely unchanged in 
appearance ; that is, during the earlier and most extensive part 
of the melting of the snowcap. After this, etheir history 
became one long chronicle of drying up. Their lighter parts 
grew lighter, and their darker ones less dark, For even tostart 
with, they were composed of every grade of tint. Indeed, one 
of the most significant features about them was that at this 
epoch it was impossible to fix any definite boundaries to the 
south temperate chain of islands. The light areas and the dark 
ones merged indistinguishably into each other. Viewed from 
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now, to my eye, a bluish-green ; quite unmistakably so. 
„tint gradually faded out to give place to orange-yellow. 
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the standpSint of maps of. Mars, the landmarks of this whole 
region lay-oblit€rated by a deluge ; not diréctly, but indirectly. 


‘Probably the region was in various stages of vegetal fertility in 


consequence ofsa comparatively small body of water then 
inundating it. The colour of the dark areas was then, and is 
This 


The first marked sign of change was the reappearance of 
Hesperia ; this took place in July. It was not-till the end of 


‘October, on the 30h, that Atlantis was caught sight of. 


About the same time the straits between the islands, Zanthus, 
Scamander, Ascanias and Simois, came out saliently dark, a 
daikness due to contrast. 

Meanwhile the history of Hesperia continued to be instruc- 
tive. From having been invisible in June, and conspicuous in 
August, it returned in October to a mid-position between the 
two. Vacillating as these flactuations may seem at first sight, 
‘they will all be found to be due to one progressive -change in 
the same direction; a change that showed itself first in 
Hesperia itself, and then inthe regions round about it, From 
June to August, Hesperia changed from a previous. blue-green, 
indistinguishable from its surroundings, .to yellow, the parts 
adjacent remaining much as before. In consequence the 
‘peninsula stood out in marked contrast to the still deep blue- 
green regions by its side, Later the surroundings themselves 
faded, and their @hange had the effect of once more partially 
obliterating Hesperia. : : , . 

While Hesperia was thus causing itself to be noticed, all the 
rest of the south temperate zone, as we may call it for 
identification’s sake, was unobtrusively pursuing the same 
course. Whereas in June all that part of the disc comprising 
the two Thyle, Argyre II. and like latitudes was chiefly blue- 
green, by October it had become chiefly yellow. The separate 
identity of these islands became then for the first time apparent. 
Still further south, what had been first snow and then water 
‘turned to yellow land.. This metamuryhosis went, on till, on 
October 13, the remains of the snow-cap entirely, or practically 
entirely, disappeared—the first complete disappearance of it on 
record. After this event the whole south polar region was one 
yellow stretch, 7 

- Toward the end of October a strange and, for observational 
purposes, distressing phenomenon took place. What remained 


‘of the more southern dark regions proceeded unexpectedly to 
‘fade in tint throughout, 
‘merium Sea ; then in the Sea of the Sirens, and in Noveit¥er 
in the Mare Erythreeum about the Lake.of the Sua. This fading- 


This was first noticeable in the Cim- 


Steadily progressed until it got so far that in poor seeing the 


‘markings were almost imperceptible, and the planet presented . 


a nearly uniform yellow disc. 

Now, this fading out of the dark areas is a highly significant 
fact, with a direct bearing upon their constitution, For itis not 
simply that portions of the planet’s surface have changed tint, 
but that, taking the disc in its entirety, the amount of the blue- 
green upon it has diminished, and that of the orange-yellow 
proportionately increased. Mars appears more Martian than 
he did in June. Now, if the blue-green areas represent water, 
where has this water gone? Nowhere on the visible disc. That 
is certain. For in that case the amount of the dark areas should 
not be perceptibly lessened—which it is. Nor can it all very 


_well have gone to that part of the planet that is hidden from 


view. For Schiaparelli’s observations in 1882 go to show that 
the northern snow-cap forms late—one month after the vernal 
equinox of the northern hemisphere on that year. Since, there- 
fore, the water fails to prove an alibi, presumption is instantly 
raised in favour of the alternate hypothesis, that the blue-green 
areas represent vegetation, fertilised by a comparatively small 
amount of water whose direct presence or absence is not very 
perceptible to us, but whose indirect effects are. For vegetation 
might change from green to yellow without requiring any cor- 
responding inverse change elsewhere. 

Now, though the passage of the water may not be. traced by 
its amount, there is a further change which has lately appeared on 
the disc which hints at what has become of it. The canals have 


fedarkened. What is more, their darkening has pursued a per- 
| fectly definite course, proceeding steadily from south to north. 


The following observations show, first, that the canals are not 
equally visible at all times ; and secondly, that their invisibility 


| is a matter of the Martian seasons. 


In June the canals were very faint markings indeed. The 
least faint were those in the Solis Lacus region. As the planet 
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N 


January 10, 1895] 





approached us, they all became naturally easier townake out ; 
but until October no change apparently occurredgn any of them, 
except those in the region about the Lake of the Sun. These 
by September were already dark. In Octobeg they began to 
show symptoms of growing lighter again. At the next presenta- 
tion, in November, they showed further signs of change, though 
not differing as yet very unmistakably in tint. Meanwhile, when 


` the Sinus Titanum region came round in November, I found that 
` its canals had begun likewise to darken. The canals were not 


only darker relatively to the Mare Cimmerium and the Mare 
Sirenum thah they had been, but actually darker themselves. 
In the next few nights the more northern canals about Ceraunius 
had followed suit. They had darkened relatively to the southern 
ones about the Lake of the Sun. 

Now, on looking at a map of Mars, it will be seen that the 
Solis Lacus region is that part of the continental areas which 
lies nearest the south pole. Similarly, that the region about 
Sinus Titanum is the next farthest south. The matter of latitude 
therefore affects the point. - e 

The canals and so-called lakes share, therefore, in the annual 
metamorphosis, with a season change dependent in a general 
way upon their latitudes, - A wave of deepening tint passes suc- 


cessively through the blue-green regions from south to north, | 


timed to the seasonal wave that travels from pole to pole. From 
being pale in winter, their colour.comes with the spring, 
deepens through the summer, and dies out agajp in the autumn. 
In any given locality the change comes early or late, in 
proportion as the place lies, other things equal, distant from 
the pole. i 

That this change of tint is due indirectly to water, and 
directly to the vegetation that water induces, seems probable. 
For just as there is great difficulty in disposing of the water on 
the first supposition, so the second would lead us to expect just 
the phenomena observed. It may therefore be concluded that 
the formations known as the seas of Mars are probably midway 
in evolution between the seas of Earth and the seas of the 
Moon. ‘That is to say, they are not barren ocean beds, but are 
in that half-way stage of the process when their low-level helps 
them catch what water still voyages upon the planet’s surface, 
though they have long since parted with their own. 

Throughout all these interesting changes that follow .the 
seasons across the face. of Mars, there is but one feature ap- 
proaching permanence—the great continental areas. Except 
for a possible variation in brightness here and there, this great 
arg has remained unchanged. Like the reddish desert regions 
of our Earth, its colour and immutability point to like character 
for cause. Itdoes not change because it is already past such 
possibility. It is one vast desert waste. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


A NEw post has been created under the Education Depart- 
‘ment for the purpose of obtaining special information and 
issuing special reports, from time to time, in relation to 
educational work at home and abroad. The frequent demand 
for fuller information on many educational subjects, and the 
great increase of purely administrative work, both at the 
Education Department in Whitehall and at the Science and 
Art Department, have made it desirable to have a separate 
officer in charge of a small additional branch for the above- 
named purpose, who will be designated ‘‘ Director of Special 
Inquiries and Reports.” This appointment has been accepted. by 
Mr. M. E. Sadler, Student of Christ Church, and Secretary .of 
the University Extension Delegacy at Oxford. 


THE Technical Education Board™ of tne London County 
Council will be prepared early in July, 1895, to award not 
more than five Senior County Scholarships of the annual value 
of £60 in addition to the payment of college fees, tenable for 
three years, and subject to annual renewal. The scholarships 
are intended to provide the means of obtaining advanced 
technical training in a university, university college, or tech- 


nical institute of university rank for students (young men 0%! 


women) of exceptional ability who would otherwise find it im- 
possible to secure such training. Candidates must, as a rule, 
be under nineteen years of age on September 1, 1895, but the 
Board is prepared to consider very special cases in . hich the 
candidates are above that age. The scholarships are offered 


with the view of encouraging the’ study of science or art, with i 
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special reference to industrial requirements, and will be tenable 
at such institutions giving appropriate instruction within the 
statutory definition of technical instruction as may be selected 
by the scholars and approved by the Board. In the selection 
of scholars the Board will have regard, in the first instance, to 
the past achievements of the candidates, bot the Board 
reserves the right to,require any or all of the candidates to 
undertake an examination if it think fit, No candidate will 
be eligible whose parents have an income from all sources of 
more than £400 per annum. 

° Since November 1893, the Technical Education Board of 


the London County Conncil have awarded 721 Junior County 
Scholarships, each af the value of £20" and two years’ free 


schodting. More than three’ thousand candidates pre- 
sented themselves in competition’ for the scholarships, 
which are re-tricted to children whose, parents are in 


receipt of not more than £150 a year. A detailed analysis 
of the ocgupations of the perts whose children com- 
peted for these scholarships is given in the London Technical 
Education Gazette, It indicates that the highest percentage of 
candidages who received scholarships is to be found in the 
leather trades, and nex® to these in the prigting trades and 
jewellery and fine instriment trades. After these come the 
artistic trades and craĝs but the enost reqaarkable feature is the 
comparatively poor results obteined by the children of clerks, 
agents and warehousemen, and.the very poor success achieved 
by the professional classes. The time is not far distant when 
the scholarsnips gfanted by the Board will amount to the value 


of £30,000 per annum. z 








SCIENTIFIC SERIALS. , 


, The Mathematical Gazette, Ng. 3, December, 1894.—The 
“eccentric circle of Boscovich. In this continuation the editor 
considefs a special case in which®@he centre of the eccentric 
circle lies on the straight line whose points of intersection with 
the conic ar@ required. He then discusses the method as one 
of transformation,and finally points @ut a connection between 


_yeversion and perspective projection,-Dr. Mackay, in Greek 


Geometers before Euclid, writes upon Pythagoras and the 
Italic school.—-Cajori’s ‘* History of Mathematics ” is an all too 
short notice, by Dr. G. B. Halsted, of a book that has come in 
for a fair amount of praise and blame . There are some very 
interesting problems, solutions of examination questions, and 
questions tor solution.—Prof. A. Lodge supplies an addition to 
his previous article on approximations and reductions,—We 
note, with pleasure, that in future the Gazer~e is to be enlarged 
to twelve pages This additional space will greatly help to 
increase the use of this journal, which has so quickly made its 
way in school circles. È j 


Bulletin of the American Mathematical Society (2nd series, vol. 
i. No. 3, December, 1894).—The.group of Holoedric Trans- 
formation into itself qf a given group, by Prof. E. H. Moore, 
isa paper“read before the Society at its November meeting. 
The remaining ar@icle is by Dr. G. A. Miller, on the non- 
primitive substitution-groups of degree ten. A list of these was 
given in the Quarterly Fuurm@al of Mathemati&, vol. xxvii. pp. 
40-42. @ result of the article before us is that the following 
six groups should be deleted from that list, viz. 200,, 2007, 200g, 
1003, 50s) 503 —In ti Briefer Notices short accounts are given | 
ef H., Hertz, ‘Gegammelte Werke,” Band iii. This volume, 
the first one as yet issued, contains a memoir .on the principles 
of theoretical mechanics and mathematical physics, which was 
composed during the last thiee years of the author’s life. The 
next notice gives a sketch of a new edition of Grassmagn’s 
mathematical works. It is to bé*hoped that, & was recently 
suggested in Na@guReE by Prof. Gerese, a translation into 
English of the Azusdehnungslehre may soon be made, for 
the convenience of * many students in this country. The 
ofher notices summarise the contents of the Jahresberichte 
der Deutschen Mathematiker- Pereinigung (vol. iii, 1893), 
of the Proceedings of the American Association—for the forty- 
second meeting, held at Madison, Wis. (August, 1893); 
of “Le Livret de Pétudiant de Paris” (Paris, 1894).—The 
Notes comprise accounts of the November meetings of the 
American and London Mathematical Societies. By the way, 
the reporter, who is a metnber of the latter Society, gives one 
of the names of the Council. incorrectly.. There is also an ac- 


t 


Pee x a 
-e , te Te 


262 





y 

. count of the meeting, in September Jast,.at Vienna, of the 
German Mathematical Association. The Bxdletiz well main- 
tains ,its position, and closes with its useful lists, of new 
publications. Š 





SOCIETIES AND ACADEMIES. ud 


e 
LONDON. 


Mathematical Society, Dec. 13, 1894.—Major Macmahons 
F.R.S., President, aud subsequently Mr. A. E. H. Love, 
F. R.S., Vice-President, in the chair.—The following communi- 
cations were made :—On Maxwell’s law of partition of ergy, 
by Mr. G. H. Bryan. In his recent report to the British Asso- 
ciation, the author had shown that if a large number of dynamical 
systems of any kirfi be taken, all similar in every respect, it is 
always possible to distriteise their coordinates and momenta so 
that’ the, distribution shall remain permanent, and hall satisfy 
Maxwell’s Jaw of partition of energy. By this is meant that if 
the kinetic energ§ of each system be reduced to a sum of 
squares, the mean values of these squares are equal. But the 
author had doufted whether it was possible in any case to infer 
hat the ¢¢me averages of the sages forming the kinetic energy 
Of a single system wete equal.” In thé pre.ent paper the con- 
ection between ¿íme averages, ahd averages taken over a large 
number of different systems, is examined more fully by means of 
an artifice suggested by Prof. Boltzmann’s paper ‘Oa the 
application of the determinantal relation to the theory of poly- 
atomic gases” (published as an appendix to Mr. Bryan’s report). 
Tastead of a vessel containing gas (aw taken by Prof. Boltzmann), 
any single dynamical system is taken whose coordinates and mo- 
menta return to their original values after a loag time T, If the 
time be divid€d into an infinitely large number (7) of infinitely 
short intervals (č) we can derive a stationary distribution by 
taking # systems and startige them, the first at timg o, the: 
second at time z, the third & time 27, and so on, giving every 
system the same ‘coordinates and momenta at the time of 
starting it, Atthe end ofthe time T, we shall hav® the systems 
distributed accerding to a permanent or statgonary law, and at 
any subsequent instant the mean value of any function of the 
coordinates and momenta for the different systems will be equal 
to the time average of the cofresponding function for the original 
single system. If, however, we s/av¢ with a number of systems 
distributed according to a permanent law, we cannot pass back 
to the original single system unless we can show that the law of 
permanent distribution is unique, Now in any simple test case, 
such as that afforded by rigid bodies movable about fixed 
points or particles mowing in planes after the manner of a 
Lissajou’s curve tracer, æ stationary distributio exists satisfying 
Maxwell’s Law of Partition, butgother stationary distributions 
are possible which do not satisfy the law. Hence the author 
concludes that the time averages of the squares into which the 
‘ kinetic energy. of a single system can be divided, are zo: in 
general equal, at any rate independently of initial circum- 
stances,— lhe Spherical Catenary, by Prof. A. Ge Greenhill, 
F.R.S. The pseudo-elliptic integrals devegoped in the Proc. 
L.M.S. xxv. are applied in this paper to the construction of 
solvable cases ofthe spherical catenary, given by the relation 
e : 
noa gaa 
. (1 — 2*),/Ze 
where ne 
Z = (1 — £) (z — 2)? — A’, : 


connecting. the azimuth, and z == cos 6, where @ denotes the 
angular distance from the lowest point of the sphge, the tension 
being w(z — Æ) (Clebsch, Gee/e, 57). Putting 
u = d ° 

' : NZ e 
_ and o x r 
; SS _ f-ALr-2@)+ta 

X=) - pes “Graz” d2, 


then x can be identified with the standard form of the pseudo- 
elliptic of the third kind, of order u, 


= 1 /els — 2) — Nl - 3) 
: af (s- a)vS e 
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where , ; 
S= 4s(s + x) — f(y + st cyl? 
by putting ‘ 
SAT — e/Mp = 2 AQ 
x= p = (FE + A) A=M(y + 1), 2 = AP ay - 1, 
B k, 
where 
M? = _7+iı 
ax’ 


and x, y are Halphen’s functions, defined in his. ‘‘ Fonctions 
Elliptiques,” I. p. 102, If «= a@when z = 1, and # =% 
wen s= — I, then v = } (g — 6)whenz = 4; a and dare 
each of the form f ws, a fraction of the imaginary period wg. 
Also M@p(@ + 4) = — F(t = 4?) — 4A4, or : 
12p(a + 4) = 8x—(y +1), so that e = 0, and 
o, A 

Thus, for instance, when . 

a += up A =k -1,p =A; 


and the corresponding spherical catenary is given by 
(p< oes Nia Je - (kh + 1)z ~1} 


SCI a 
+i JE [+ hm en 








With : 4 
L= 3, a +b = 40, A= -1,p = A, 
and 
B 

u- exi = A(z? ~ A2, — 22) + ihs + 1)'Z 

With . 
w= 5, a+ b = Sus, 
then y = x = — ¢, suppose ; 
M? = 1‘, p = 13 - ¢)M; gi 
2c 

and 


(oe SH +t Hp t (Le +... + La) NZ, 
where i 


2-¢ 
: A, &e. - 





H = 2256+ Ong L= 
c 
With 
BHD = Zag 


the calculation is rather more complicated, as this case must be 
derived from p = 8; but the result is of the form 


(1 = 2)2°X* = (He = Hy) (za — 8-2 — zo) ; 
+ (Lz — Ly) Se = %. = %), 
with 
Bg> Z> Zg > 2 > 2> B> py 
Zos Z1; Zo: Z3 


denoting the roots of the quartic Z = o.—The Transformation 
of Elliptic Functions, by Prof. A. G. Greenhill, F.R.S. The 
function Ze, introduced by Prof. Klein in his paper on the 
transformation of elliptic functions (Proc. L.M.S. xi p. 151), 


and developed in Klein and Fricke’s ‘‘ Modullunctionen,” ii. - 


part v., is shown here to be connected with Halphen’s y function 
by the relation 


a? . 


p( -= jn = An Yay 
for a transformation of the zth order; and for an odd value of x, 


yrz 
~~ 

AAH = d 3 ŻEL 3. 3 

Š yatop-t 2, 
2 








in this manner the relation yn = 0 is satisfied. f 
The biquadratic relations »a'isfied by the function z 
now derived from Halphen’s formula 


are 


YmynYm-n = Yml Ym-1Yn” a Yndi Yn-Ym. 


e 


ANS 


+ 


al 
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The relation y, = 0 is treated as the equation of a eurve with 
coordinates x and y; and when x and y can læ expressed as 
functions of a para neter c, the quantities ya and z, can also 
be expressed as functions of this parameter. For instance, 
yı = O reduces to the quadratic in 2 


piu (r-@- Ap-er te =0 
by means of the substitutions 
x= y(t - 2), s=: - 3), z=e(p- 1); 


and now in Klein’s Modular Equation of the Thirteenth Order, 
given in the Proc, L.M.S, ix. p. 126, it is found that e 


sizer- čl} I 


TS aeee = - —— ~ € — 3. 
ei +c) ¢ tte 
When one root Te of this modular equation is given by 
13¢(1 +c) = 13 e’ 
To A ae A bias ae A eee aaa ad 
tr ede ee Ey oh gy 
c I+c 


the remaining 13 roots, typified by r,, are given by 


3Ga"r\2 
(: + Se ‘) 
Typ pe oe FN e= ax Sa 
Pig Fc gare 13 
c te 

where a = I; 2, 3, 4 56; 7 =0,1,2,... 

(Klein, Math. Ann, xvii. p. 567). 
It has been shown in the Proc. L.M.S. xxv. p. 252, that 





12, 


4 
A=- os A 
yz 
and now, putting 
p = osh, 
4 3,9 
3 18 ae 3 mn _ ¢ F EA 

(02) = E (on) = atga (= o 

1616 25 : 36 
na. 276 pine ee ee 
(034) yo (025) 5 ight? (ozo) = ya 


all functions of ¢ and ~C, where 
a C= It get 6e? + 263 Heh 4 ach + 68, 


The solution in the same manner of the Modular Equation of 
the Seventh Order has already been given in the Proc. L.M.S. 
xxv, p. 224; while the Filth Order introduces Klein’s icosa- 
hedron function. A similar procedure will serve for the 
Eleventh Order.—On certain definite theta-function integrals, 
by Prof. L. J. Rogers.—On a class of groups defined by con- 
gruences (second paper), by Prof. W. Burnside, F.R.S.— 
Electrical vibrations in condensing systems, by Dr. J. Larmor, 
F.R.S. Itis only by the introduction of considerable capacity 
that the vibrations of electrical systems of simple geometrical 
form can assume a character at all simple and steady ; for this 
reason it is of practical importance to be able to estimate the 
periods of vibrations in the dielectric’plates of condensers, It 
is shown that the modes and periods for such a plate are pre- 
. cisely the same as those of the acoustical vibrations of a plate 
of air of the same form and the same law of thickness, enclosed 
on both faces, and also round its edge, by rigid walls, the only 
difference being that the velocity of electric propagation replaces 
the velocity of sound. For example, if the condenser is a 
spherical one, the periods of the free vibrations are equal to the 
time required for an -electric pulse to travel round its 
circumference, divided by (+? + wl, where m is any integer ; 
and this result will also practically hold good for a con 
denser of this form which is not a complete sphere, but has 
„a hole ‘through it at the point oppo.ite to the place where 
the inner coating is connected with the exciter. The 
periods for a flat condenser of uniform thickness correspond to 
the well-known ones of standing water-waves in a cylindrica 
vessel of the same form of contour. If a condenser is divided 
by cutting across its conducting coats, as is done in the ordinary 
guard-ring, the separate parts will vibrate without interfering 
with each others periods, Various other cases are treated ; for 
example, the propagation of electric waves in a compound 
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plate composed, say, of air above and a liquid below,—-On the 
integration of Allegrét’s integral, by Mr. A. E. Daniels. —On 
the complex number formed by two quatérnary matrices, by 
Dr. G. G. Morrice. ' 


Linnean Society, December 20, 1894.—Mr. C. B. Clarke, 
F.R.S., President, in the chair.—Mr. W. B. Hemsley ex- 
hibited a series of spasimens and figures illustrating parasitism 
of Leranthus apkyllus and other plants, from the Herbarium, 
Kew.—Mr, J. E. Harting exhibited a specimen of a small 
Siberian warbler, Phylloscopus superciliosus, which had been 
Sbtained near Beverley, Yorkshire, in October last, and made 
some remarks on its haunts, habits, and migration, and upon 
the previous instanggs which had been noted of its accidental 
occurmnce in the British Islands.—Mr. H. M. Bernard gave 
the substance of a paper on the spinning glands in Phrynus, 
not previously known, ‘and described their position and their 
morphological importance in Arachnidan phylogen. The penis 
was described as a pair of rudimenfafy filamentous appendages 
of the genital segment, and consequently of importance as 
bearing further testimony to the view that the limbs on the 
abdomen of the ancestral form were not plates as in Limulus, 
but apfendages like these on the thorax. The presence of 
these limbs explains thg curious genital operculum of the 
Pedipalpi, which is ,npt a pyienitive feature derived from 
Eurypterine ancestors, as some would maintain, but a purely: 
secondary specialisation acquired within the Arachnid phylism. 
—A paper was then read by Mr. Percy Groom, entitled ‘f Con- 
tributions to the kflowledge of Monocotyledonous saprophytes,” 
or plants which are dependent for their existence on the pre- 
sence in the substratum of dec&ying organic matter, He 
observed that, like parasités, they may be divided into those 
which possess chlorophyll (Aemisapropiytes) and those which 
have none (Aolosaprophytes). Hitherto very fewe experiments, 
he, said, had been made on hemisaprophytes, and hence our 
acquaintance with them was largely speculative. The remarks 
which It had now to offer referre@lg almost entirely to holosapro- 
Żhytes, or at least to plants with very little trace of chlorophyll. 
After an intgresting discussion, in which Sir D. Brandis, Mr. 
H. N. Ridley, and®others took past, the Society adjourned 
to January 17. ° 

PARIS. ‘ ` 


Academy of Sciences, Decenfber 31, 1894.—M. Loewy in 
thechair.—A’study ofyraphites kom iron, by M. Henri Moissan. 
At the ordinary pressure, the graphité is purer when forinéd at 
a higher teniperature. The graphite produced ‘at the bihest 
temperature is the most stable in presence of nitric! aid: and 
potassium chlorate. Under pressure, the crystals and masses of 
graphite appear to have suffered incipient fusion. During the 
solution of the cast-iron by acids, hydroxy: compotinds are 
formed, which resist a dull e heat, but burn like the graphite 
itself—Report was made favourably 'on a memoir by 'M. 
Riquier, to be printed in the Recueil des Mémoires des Savants 
étrangers, under the title ‘‘ On the existence ‘of integrals in any 
differential system, and on the reduction of’ such a systèm to a 
compleielyeintegrable linear form of the firs? order.”—-On the 
radial Velocity ofe ¢ Hercules, by M. H. Deslandres. A 
spectrophotographic determination in which the line’ displace- 
ments are measured on phetograplis taken with comparison 
spectra op each side of the star spectrum. The mean value of 
the radial velocity of this star s — 70 km., as determined by M. 
Belopolsky ; the autor confirms this exceptional vdlue, finding 
e- 60°41, a second observer finds the velocity ~ 62 97.—On'the de- 
termination of the nfimber of roots common to a system of simul- 
taneous equations, and on the calculation of the sum of the values 
of a function in these points, by M. Walther Dyck. —On the solu- 
tion of numerjal equations by means of recurring series, by M, R- 
Perrin.—On definite integrals of visors, by M. N. Bougaief.— 
On certain conditions to be realised forthe measurement of elec- 
trical resistances by means of alternating currents and thé tele- 
phone, by M. R. C®lson.—On the sulphides of nickel and 
cobalt, by M. A. Villiers, This is a study of the conditions of 
precipitation of nickel and cobalt sulphides, and of the means 
whereby the pre€ipitation may Be wholly or partly prevented.— 
On calcium ethoxide, by M. de Forerand. Calcium carbide, 
C,Ca, gives with ethyl alcohol compounds of the type 
nCaO + 2’C,H,O, and not an ethoxide. The compounds 
obtained are (1) 3CaO.4C,H,O and (2) CaO.C,H,O. At the 
same time gas is disengayed, consisting chiefly of acetylene (80 
per cent.), and an easily liquefied ethylenic hydrocarbon (10 per 
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cent.).—On 8-oxycinchonine, by MM. E. Jungfleisch and E. 
Lézer. The preparation and properties of this compound are 
given in detail, and thirteen of its salts are described. 8-oxy- 
cinchonine is an energetic diacid base ; it turns litmus blue, and 
reddens phenolphthalein.—Action of chloring on the secondary 
alcohols, by M. A. Brochet, The action of chlorine on alcohols 
of the type R.CHOH.CH, yields ketones of the form 
‘R.CO.CCl,, the radical R being also chforinated to the extent 
characteristic of the radical.—On the industrial prepar@ion 
and physiological properties of the oxalate and of the crystal- 
lised salts of nicotine, by MM. H. Parenty and E. Grasset.e 
The mortal dose of pure nicotine is 20-21 mgm. per kilogram 
weight of animal. The fatal dose in the combined state is 
much larger. An animal slowly accustorfed to the action of 
the poison can support daily a dose greater than that fMal in 
ordinary cases.—On pine tar, by M. Adolphe Renard.— 
Remarks on the mescles and bones of the hind limb of Hatteria 
punctata, by'M. A. Perrig,g-Comparative study of the lobed 
and reticulated Rhizopoda of fresh water, by Me Félix Le 
Dantec.—On the nests of Vespa crabro, L. ; order of appear- 
ance of the earlier gells, by M. Charles Janet.—The fragments 
of the uppermost stratum of Ubaye, by MM. E. Haug gnd W. 
Kilian.—On the conditions of opafelion of typhoid fever, 
cholera, and exanthematous typhus, by@M. Renard. 
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New Sout WALES. 


Linnean Society, Novemher 28, 1894,—The President, 
Prof. David, in the chair.—Re-description of Aspidites ramsavi, 
Macl., by Edgar R. Waite.s-A review of the fossil jaws of 
the Macropodide in the Queensland Museum., by C. W. De 
Vis, The very fine collection of over eleven hundred dissociated 
jaws or portions of jaws in the Queensland Museum has been 
studied in thedight of a knowledge of the nature and range‘of 
the variations, individual and specific, presented bythe skulls of 
479 individuals referable to sixteen existing species. The follow- 
ing species were deccrihed as Aw: Palorchestes parvus, Sthenurus 
pales, S. oreas. Halntaturus vinceus, H. thor, H. dryas, H. 
odin, H. indra, H. siva, H. vishnu, Magropus Magister, M. 

an, and M- fangas, —Nofts.on some Land Pjpnarians collected 
y Thos, Steel, Esq., on the Blue Mountains, N.S.W., by Dr. 
A. Dendy.—On a British bivalve mollusc found in Australia and 
Tasmania, with its distribuiéon ; and on a new sub-genus of 
Trochide, by J. Brazier.—Cryptodon flexuosa, Montagu, 
was recorded for the first time from Port Stephens, N.S. W., 
and Esperance Bay, Tasmania.—The name Solanderia, Fischer 
(1880), being preoccupied by Duchassaing and Michelotti 
(1846), it was proposed to reBlace it by Rossiferia.—Description 
of a new Australian eel, by J. Douglas Ogitby.— Gymnothorax 
prionodon, sp.n., from Port Jackson, appeared to be closely 
allied to the Atlantic species G og//atus —On a new Typhldps 
previously confounded with 7. aeuirostris, Peters, by G. A, 
Boulenger, F, R.S.—Botanical notes from the Technological 
Museum (part iii.) by J. H. Maiden and R. T. Baker., The 
writers gave a list, with localities, of plants new to New South 
Wales; also notes on some, rare or “little known plants 
indigenous to the colony.—On a new speciegof Ænteropneusta 
from the coast of New South Wales, by James P. Hill. The 
name Prychodera gustraliensis was proposed fur the first described 
Australian species of Enteropneusta. It is specially character- | 
ised externally by the great development of the genital wings 
which completely hide the gill-area, andgextend far into the 
hepatic region, and by the presence of two longitudinal, 
epidermal stripes overlying the two ciliated bands of the ; 
intestine. In the mode of formation of the, proboscis pore, it’ 
appears to be the most variable of all Enteropneusta hitherto’ 
described. The most interesting points in its internal anatomy 
are®the presemce of a meddgm longitudinal infulding of the 
ventral wall of the heartebladder into, the. cavity of the same, 
the presence of a transverse vessel between the different 
proboscis vessels, and the much brancle:d condition’ of the 
gonads.—On a Platypus embryo from the, intrauterine epg. 
by J.P. Hill and C. J. Martin., The embryo described was 
taken from one of two eggs just ready to belaif, The eggs 
measured 18 mm. by 13'5—bemg somewhat larger than the 
eggs described by Caldwell. The embryo more nearly: 
resembled that of the Virginian opossum (Didelphys) of 
seventy-three hours, described by Selenka, than any other. 
embryo known to the authors. The Platypus embryo is, | 
however, much longer. ' ify ; ak 
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EPIGENESIS OR EVOLUTION. 


Zeit- und Strait ragen der Biologie. Von Prof. Dr. 
Oscar Hertwig. Heft r: Praformation oder Epi- 
genese? Grundziige einer Entwicklungs-theorie der 
Organismen. (Jena: Gustav Fischer, 1894.) 

“ene theory of preformation, or rather let us say pre- 

determination, as revived at the close of the niné- 
teenth century, is much more formidable than its prototype 
of the eighteenth century. Not only is it stripped of all its 
earlier crudities, such as the doctrine of ézdoctement, but 
it is supported by a mass of evidence accumulated by the 
researches of the last quarter of a century. Its funda- 
mental assumption, that of the existence of minute, 
qualitatively unlike, ultimate particles of living matter, 
is strengthened, if not supported, by the analogy of 
the atomic theory, and the observed phenomena of 
mitosis accompanying the maturation ef the ovum 

and spermatozoon, and the subsequent acts of im- 

pregnation and segmentation have been skilfully 

blended with the fundamental assumption in such 

a way that they are made to seem to be a proof of 

it. This strong position is now assailed by Dr. Oscar 

Hertwig, who is in many respects peculiarly well fitted 

to the task. He is the master of a simple, lucid and 

logical style, he has himself been, in conjunction with 
his brother, a pioneer in many of the discoveries on 
which the doctrine of predetermination is founded, and 
he has recently set himself to the task of verifying the 
experiments of Roux and others, and of examining the 
evidence which they afford for or against the doctrine 
which he attacks. His answer is unequivocal. The 
phenomena of development are to be explained on epi- 
genetic, not on evolutionary grounds, and the latter 

. hypothesis is contradicted by a number of well-ascer- 

tained facts. 

In an introductory chapter Dr. Hertwig refers to and 
accepts Roux’s definition of development, evolution, and 
epigenesis, which may be repeated here, as they give 
precision to terms which are often loosely used or little 
understood. By “development” is meant the origin 
of perceptible heterogeneity. Epigenesis means, not 


merely the formal increase of perceptible heterogeneity . 


in a substance apparently similar but possibly extremely 
complex, but a real increase of pre-existing heterogeneity. 
Evolution means, the becoming perceptible of pre- 
existing latent imperceptible differences. Dr. Hertwig 
goes on to describe the positions taken up by Weismann 
and Roux, and deals particularly with the former, who, as 
he shows, regards the germ as a veritable microcosm, in 
which every separate variable part which appears in the 
course of the whole ontogeny is represented by a living 
particle; on the characters of these particles the 
characters of the parts of the adult organism, whether 
composed of one cell or many, depend. The sum of 
these particles forms the germ-plasm. Agreeing with 
Weismann that a theory of heredity must be founded 
on and brought into harmony with the cell theory (and 
therefore rejecting the opposite view of Nägeli), Dr. 
Hertwig proceeds to attack Weismann’s fundamental 
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assumptions. As he rightly says, the foundation and 
corner-stone of Weismann’s theory is the assumption of 
differential or anisocleronomic! division of the cell 
nucleus. All-impértant as this assumption is, there is 
no foundation of fact to be found for it in all Weismann’s 
work, Instead we fifid purely dialectical argument, and 
more'than this, we find that Weismann has attributed the 
most opposite characters to his “ idioplasm,” declaring 
it, in one place, to be stable and unchangeable, in an- 
other to be labile and changeable. But, Hertwig points 
out, the facts are directly opposed to the assumption of 
anisocleronomic division of the germ substance. Inthe 
Protozoa the division is clearly isoclerenomic, and we 
know of no instance among them4@ which the act of divi- 
sion, as such, is a means of producing new species. 
Moreover, the numerous cases (eg, Pogophrya gemmi- 
fara) of complicated life histories among Protoza show 
that the dissimilarity which may at first obtain between 
the two products of gel division is nq indication of per- 
manent and essential differéhce. The case of the lowest 
multicellular organisms is adduced as showing that in 
these also the cef division is isocleronomic, for each cell 
of which the soma of many of these organisms is com- 
posed, retains the power of giving rise to the whole 
organism. The phenomena of regeneration and hetero. 
morphosis afford evidence that there are in the tissues of 
many highly differentiated osganisms cells, or groups 
of ‘cell which retain, in a hggh degree, the power of 
giving rise to new and complicated structures, and this 
is particulatly exemplified in cases of heteromorphosis, 
which is to be distinguished from regenesation by the 
fact that, in the former case, lost organs are replaced by 
organs which differ in form amd function from those 
which were lost, or organs are, as a result of special 
conditions, produced in abnormal positions on the body. 
Under this head of phenomena of heteromorphosis, Dr. 
Hertwig groups the extraordiffary phenomena which 
have been brought to light by his own researches and 
those of Driesch and E. B. Wilson on the segmenting 
ova of such different anffnals as frogs, echinids, and 
amphioxus, and these observations have been extended, 
since the publication of Dr. Hertwig’s book, by the re- 
searches gf Prof, Rafaello Zoja on the developing ova 
of ccelenterates.e Briefly stated, the results of these 
experiments are as follows: In the case of echinids, 
amphioxus, and ccelenterafes, the first tw8, four, or even 
eight bl&stomeres may, by, suitable means, be isolated 
without impairing ¢heir vitality. Each blasfomere, in- 
Stead of giving risg to an incomplete embryo, or a portion 
of an embryo, begins the developmental course afresh, 
as it were, and produces an embryo perfect in all its 
parts, but ome-half, one-fourth, or one-eighth the size, as 
the case may be, of the normal embryo. fha the case of 
the frog it was fot possible to isolate the blastomeres ; 
but Hertwig was ble, by pressure, to so alter the seg- 
mentation, that the normal relations of the blastomeres, - 
one to anéthes, were completely changed, and yet a 
perfectly normal embryo resulted. Unquestionably this 
proves that, in the first stages of segmentation, at any 
rate, the division of the germ substance is not differen- 


1 The German words “ erbgleich ” and “ erbungleich *” being untrans- 
latable into English, I have coined the equivalents isocleronomic and aniso- 
cleronomic from the Greek KAypovoxos an heir.-G. C. B. 
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tial but integral, not qualitative but quantitative, and 
this undermines the most important of Weismann’s 
positions. - i 

Very important are Dr. Hertwig’s criticisms on the 
doctrine of determinants, so sharply and clearly defined 
by Weismann. This doctrine is inseparably connected 
with that of the anisocleronomic division of the gẹrm- 
plasm, and it might appear that if the latter is disproved, 
it is unnecessary to enter into a detailed criticism af 
. what depends upon it. ‘But the criticism is not without 


its utility, since, Dr. Hertwig shows eus, the conception | 


of determinants is only an, extreme instance of # false 
conception of causality common in current biological 
literature, 
vital particles, which Ie® calls ‘biophors, are grouped in 
the germ-plasm into ‘‘ determinants,” and that every 
smallest cell-group in the adult organism which has 
definite characjeristics and a defieite situation i? repre- 
sented in the germ-plasm, both eof ovum and sperma- 
tozoon, by a definite det&fhinantt ° e These last are so 
arranged in the germ-plasm, and are endowed with such 
special forces, that they are able, in the course’ of 
ontogeny, to move at the right time into the right place— 
this movement being effeeted by the almost purposive 
anisocleronomic division of thé germ-plasm. This very 


`- definite idea is founded on an erroneous conception of 


the relation$ between primordium (Anlage) and prim- 
ordial product, which ar@ supposed to stand in rela- 
tion to one another as®cause and effect. M8re or 
less unconsciously, the biologist commonly assumes 
that, because a given, animal proceeds of necessity 
from a given egg, there is an identity between 
‘primordium and primordial product; so much so, that 
the developing organisms often spoken of as if it were 
a self-contained system of forces, a sort of organic perpe- 
tuum mobile. He overlooks the fact that for the fulfil- 
ment of the developmental processes many other condi- 
tions are necessary, without which the primordium could 
never arrive at the conflition of its final product. Between 
the two there is clearly no identity, and it is false and 
. mischievous to suppose, as the older evolutionists did, 
and the new evolytionists are again trying to make us 
believe, that the perceptible heterogeneity of the last 
stage of the developmental process if only theefinal ex- 
pression of an invisible corresponding &eterogeneity of 
the first stage. "Throughout the whole of the ontogeny 
there is an exchange of material taking place, the adult 
has arrived not only to its bul, but to its complexity as 
the result of metabolism ; ; inorganic Material is perpetu- 


ally changed into organic, and serves for the growth and’ 


development of the primordia. It is true that the form 
changes are constant and invariable for the species, from 
a cestain kind pf germ a cggtain kind of anim®l is invari- 
ably produced ; but ise not this largely because, in the 
ordinary course of events, the ovicell is always subject 
to similar conditions of assimilation and excretion, and to 
simila» conditions of gravity, light, temperature, &e.? 
Throughout the course of organic develépment things 
which were external are transformed into things internal, 
and the primordium grows and is changed at the expense 
ofthe environment. In thus recalling to our attention the 
fact that an organism is above all things metabolic, 


that its growth and changes are the result of its metabolic | of an individual man. 
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. activity,,and that its ultimate mass is the result of” 


assimilationgof the taking up and making an integral 
part of itself of matter which was previously apart and. 
different froth itself, Dr. Hertwig does a real service to 
biology. He forces us back to the consideration that 


‘physiology and morphology are not, two separate and 


independent lines of study, but that they are so closely 
interdependent that no generalisations can be made on 
the evidence of one kind of observation‘alone ; they must 
be supported by equally cogent argu ments from the other 
sife. The theories of the evolutionists are essentially 


morphological, and in this they resemble the theories. 


of the last century, that they take no account of one 
of the most wonderful of all vital phenomena, that 


| of metabolism, but strive to find an explanation of the 


ultimate perceptible differences in form by asserting 
that the differences were always there, and have only 
expanded so as- to become perceptible. Weismarin’s 
attempt to deal with this question by assigning the 


power of, change as the result of metabolism to the ~ 


biophors, do@ not really offer more than a purely 
formal explanation of the- question, for what he pre- 
dicates of the’ biophors may very well be predicated of 
the whole cell. Our ideas:of increase of. complexity 
as the, result of metabolism are. made none the clearer 
by shifting the responsibility of the change, if oné may 
express oneself so, to subordinate parts. 

It is indeed apparent, on reflection, that the characters 
of the perfected organism are not. and cannot-be the 
characters of a single cell—or even of a cell fusion such 
as the oosperm—and the converse of this is true that the 
characters of a cell cannot be the characters .of the per- 
fected organism. For what.is a perfected metazoon or 
metaphyte but an aggregation of cells of most numerous 
and unlike characters? The characteristics of the per- 
fected organism are the result of the correlation of 


groups of cells to groups of cells ;. and are we to 
attribute to a single cell which has no relations charac- 
ters which are essentially the results. of the relations 
of innumerable cells one to another? 
of the correlation of the parts of the perfected organism 
we can have no doubt, nor can we escape from the 


of the relations .of cell to cell and of ` 


Of the importance . 


corollary that the characteristics of the organism reside . 


not so much in the cells themselves as in the aggregation 
and interdependence of the cells, and if we may demur to. 
the suggestion of the colonial character of the metazoa- 
which is contained in the sentence, we must’ at least 
admit much of the truth of Hertwig’s statement (p. 85) : 


`“ That the ovum is an organism which multiplies itself 
by division into many organisms simular to itself, and that 
it is through the reciprocal action (Wechselwirkung). of 
all these many elementary organisms at each stage of the’ 
development that the organism as a whole is gradually, 
and progressively established.” ; 


Dr. Hertwig institutes: the comparison. which was niade 
long ago by Herbert Spencer, between an organism and 
a, human society, and it is worth while mentioning his 
illustration as showing his conception of the relations of 
the cell to the organism. The organisation of a complex 
human society, he says, is something new, and not to be 
thought of. as existing beforehand in the organisation 
It is nevertheless founded in 
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human nature, but we cannot in gross, mechanicad fashion 
seek for the organisation of a society in the primitive 
nature of man.. In a like manner the character of the 
perfected organism is founded on the nature of the cells 
which compose it, but it contains in itself a new element, 
a heterogeneity due to correlation and reciprocity, which 
is limited by the specific nature of the cell substance, 


e butis not to be sought for as a specific constituent of the 


\ 


substance of any individual cell. Starting from this 
point of view, we may consider Dr. Hertwig’s own dog- 
trines which he sets forth in the second part of his work 
entitled “ Gedanken zu: einer {Entwicklungstheorie der 
Organismen.” Whereas Weismann seeks the cause of 
the orderly development of the primordium in the pri- 
mordial substance itself, Hertwig considers thatthe 
development of the primordium is dependent on con- 
ditions or causes which lie outside of the primordial sub- 
stance of the ovicell, but are none the less produced in 
regular succession during the process of ontogeny. Such 
are, in the first instance, the reciprocal relations in which 
cells stand one to another in increasing dègrees of com- 
plexity, whilst they increase in number by division; and 
in the second place, the action of the external environ- 
ment on the organism. The argument in support of this 
proposition is given in so condensed a form that it is 
almost impossible to give any part orabstract of it with- 
out giving the whole. The following sentence is so im- 
portant that it may be quoted at length, and the reader 
should refer to the work itself for the rest. of the argu- 
ment and the conclusion : — 


“One of the most important and essential causes 
of the appearance of heterogeneity in the course of 
development. is to be found in- the specific power 
of the ovicell, to multiply itself by division. From 
this fact alone, that the nuclear substance is able, in the 
carse of most manifold chemical processes, to assimilate, 
step by step, matter from the reserve material stored up 
in the egg, and oxygen from the surrounding atmosphere, 
it is able at the same time to evoke an ever-increasing 
heterogeneity.. The increase of mass of the nuclear sub- 
‘stance involves its progressive division into 2, 4, 8, 16 
parts, and so forth. But the division is again the cause 
of a constantly changing spatial distribution of the sub- 
stance. The 2, 4, 8, 16 and following nuclei which arise 
by division give way to one another in opposite direc- 
tions, and attain to new positions at definite distances 
from one another within the limits of the egg. Whilst 
all the material particles of the ovum were at first 
arranged round the fertilised nucleus as a single centre 
of force, they are now grouped around as many individual 
centres as there are new nuclei; and they segregate them- 
selves around these as cells. [t is therefore clear that 
the ovum as.an unicellular organism, when compared 
with the ovum.as a multicellular organism, has altered 
its quality to an important extent, and that merely by 
«ithe process of isocleronomic division.” 


© This is what Hertwig calls the function of growth as a 
foim- -producing principle., The other principles which he 
invokes are the relations of the cells to external conditions, 
-or the function of their position, and finally the reciprocal 
influence of the parts of the whole on one another and qn 
the whole, or the function of correlation. It is not to 
be denied that these are principles of considerable 
importance, and it may be said that their importance has 
never quite been lost sight of, but they do not bring us 
any nearer to the explanation of the totally different 
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reaction of apparently similar substances to the same 
stimuli, What we want to know is why, when we place 
under a hen her own eggs and those of a duck, and so 
expose them to identical conditions, chickens and duck- 
lings are hatched as unlike one another as may be. The 
answer given, “the difference can be due to nothing else 
thansto the different nature (the different micellar ‘struc- 
ture) of the substance,” is unsatisfactory, in ‘that it is 
daly a restatement of the fact, and is not an explana- 
tion’ at all. In attempting to give a more definite’ 
accoupt of the different natures of the egg substance, 
Hertwig is obliged to take his stand upon much the 
same ground as the evolutionists. “ In the hen’s egg the 
species is present as fully as in. the hen, and the hen’s 
egg is as défferent from the frog’s egg as the hen is from 
from the frog.” He is compelled. to 6282 with the 
evolutignists in assuming the existence Of a ‘Specific, and 
even of a very highly 8rganised primordial substance as 
a basis of developmerftal Pygpesses, but he claims that 
his concept of this substance i is different from and better 
than theirs, in that he ascribes to the primordial substance 
or germ-plasm qharacters which are congruous with the 
concept and character of a cell, and does not ascribe to 
it the innumerable charagterisfics which are only evoked 
' through the union of many cells and the concomitant © 
action of external conditions. The distinction appears to 
be a slight one, yet on careful consideration it assumes 
more important dimensions. Hertwig, if I interpret him 
rightly, conceives of the germ%plasm as a substance of 
many and definite „potentialities, He does not attribute 
this potentiality tô one part, andethat to another part of 
the germ-plasm, but argues that’as a resulf of multiplica- 
tion by division the relations of the cells with their 
contained germ-plasm are continually undergoing change, 
both with regard to one anofher and to.the environment. 
In consequence of the different conditions thus induced, 
this potentiality is evoked in the germ-plasm of one cell, 
that'in the germ-plasm of another, and so on in ever- 
increasing grades of complexity. ° The differentiation of 
any cell is the result of gs position, which determines 
which of its many potentialities shall be called into 
action. It is the reaction of the livinge substance to the 
stimulus which evokes a particular potentiality, which 
brings aBout its form changes, and it ‘may be supposed 
that a profoundform change following on constant action 
in one direction incapacigates the ceil ingquestion for the 
performance of any of the many other duties for which it 
was primitively fitted. TRis conception is epigenetic in - 
that it admits the coming into being of a new heterogeneity 
which was not fire-existent in the ovum as such; that 
which was present was a capacity for certain kinds of 
heterogeneity. Very different is the conception of the 
evolutionists, who define themxact potengialities of the 
germ-plasm, and assign each to a given material particle 
or group of partjcles. The heterogeneity is already 
present ; thenceforward there is no room for the increase 
of complegity i in response to external stimuli. -D:® Hert- 
wig rightly says that Weismann’s explanation amounts to 
nothing more than a renunciation of an explanation. His 
doctrine of determinants leads us into an invisible 
world in which there is no foothold for résearch. 
For this reason, if-for no other, we should welcome 
Dr. Oscar Hertwig’s invitation to return to. the paths 
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of epigenesis. A theory which has a formal answer 
for every question, which regards everything that we can 
see and:lay hold of as predetermined and unalterable, 
which relegates the causes of phenomana to the unseen 
and unknowable—such a theory, if accepted as true, does 
not stimulate, but stifles inquiry. Fertunately it has had 
the opposite result. It has not been accepted, and ił has 
developed an attack of a brilliant and overwhelming 
character. All the best arguments which Dr. Hertwig 
can bring against the theory of predetermination are 
derived, not from simple observatiofi, but from qxperi- 
ment. A few simply conceived interferences with the 
normal course gf the segmentation of the ovum have 
sufficed to strike down the doctrine of determinants. May 
we not hope that an extension of these methods may 
illuminate the rggions which are still hidden from us? 
After all his'attempts to supply an acceptable alternative 
to Weismann’ scheme, Dr. O. Hertwig makes a partial 
confession of failure. Tœ many’ pis failure will seem 
complete, and it must be soesince the evidence derived 
from experiment is as yet wholly inadequate. But his 
attempts indicate the paths along whicheresearch may be 
conducted, and he is very. right when he claims, in con- 
clusion, that it is the great merit of his conception of the 
developmental processes, that it opens the gates once 
more to resegrch, with some brighter hope of results than 
the formal theory of predetermination afforded us. 
= G. C. Bougne. 
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COAL- DUST AND’ COLLIERY WXPLOSIONS. 


Coal-Dust an Explosive Agent, as shown by an Examina- 
tion of the Camerton Explosion. By Donald M. D, 
Stuart. (London: Office of the Colliery Manager, arid 
E. and F. N. Spon.) 

T is significant of the conservatism —not always 
wholly disinterested—that surrounds an old-estab- 
lished industry that, in*spite of all that hag been written 
and said on the action of coalagjust as an explosive agent 
during the last twenty years, we should still find people 
persistently clinging to the belief that the only possible 
cause ofa colliery explosion zzstbe fire-damp. It would 
be amusing, were the matter less seridus, to noe the ex- 
traordinary hypotheses and absurd surmies to which the 
believers in this time-honoured doctrine are occasionally 
driven in order to account for the existence of fixe-damp 
in places where the common testimony of unbiassed 
people affords no proof of its presenc®& The hard logic 
of facts is, however, surely, even if slowly, undermining 
the mass of prejudice with which this question has been 
surrounded, and we may hope that before the close of 
the @entury tye action of the Legislature Will compel 
. these people, whose obstinate unbelief jeopardises men’s 
lives, to-give practical heed, even more directly than at 
present, to the teachings of intelligent observation and 
inspection. The causes and conditions which lead to 

a colliery explosion are now sô well underst®od°that such 

a catastrophe ought to be no longer possible If it does 

occur, we must lay the blame on the managernent and 

discipline of the mine, and it should not be difficult, 
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The magter of a vessel who carelessly navigates his 
ship, is liable to have his certificate dealt with in a very 
suminary fashion. It does not avail him to plead that 
his crew are Picked from a class that is proverbially reck- 
less and foolhardy, and that his “look-out,” . therefore, 
was probably in fault. The Assessors take it for granted 
that he has a proper knowledge of his business, and they 
hold him responsible for the discipline on his vessel. 
Public opinion demands that a mine-manager should be 
treated in a similar manner. How difficult it is for the 
th® law, in spite of the length of its arm, to get at a 
manager who has been guilty of culpable carelessness, 
has been shown in more than one inquiry that could be 
named. 

As an illustration of the mental attitude to which we 
allude, we may refer to a recent report on the cause of 
the explosion at the Albion Colliery, South Wales, in 
June last. All the circumstances connected with that 
explosion seemed to indicate that it was due to the same 
cause as that which accounted for the explosions at the 
Park Slip, Apedale, and Malago Collieries, viz., the 
presence of coal-dust, and this conclusion was confirmed 
by the report of the inspectors appointed by the Home 
Office to inspect the colliery. 

In a report prepared for the colliery proprietors by six 
engineers, we find that these gentlemen are unanimously 
of opinion that the disaster was caused by an outburst of 
fire-damp, and they have great satisfaction in stating that 
no blame in the matter can be attributed to any of the 
officials or employés, There is no wonder, in view of 
this conflict of testimony, that the men of the Rhondda 
district should have demanded a fresh inquiry by the 
Government into the cause of the disaster. 

The changes of opinion among “ practical” men on this 
question of coal-dust are very suggestive, and strikingly 
exemplify the course through which a new truth has to rh 
when it is in conflict with the settled conviction of interested 
persons. Like the course of true love, it does not run at all 
smooth under these circumstances. The idea that coal- 
dust could be the cause of a colliery explosion was, in the 
outset, scouted as absurd. Then, as facts multiplied, the 
dust was allowed to have a share in the catastrophe: it 
aggravated the violence of a fire-damp explosion. Next, 
the proportion of the fire-damp became smaller by 
degrees, until it reached the vanishing-point. Now we 
have reached the stage that all dusts are not explosive, 
and the colliery manager is satisfied that his dust is not 
as other men’s dust. Even in the case of those who were 
more receptive of the teaching of experiment and of 
trained observation, the recognition of the real facts has 
had torun the conventional course. First they were not 
true, then they were not new, and we knew of them 
before ; for did not Faraday and Lyell tell us all about 
the matter in the Haswell report? In a question of this . 
kind, colliery management ought to be in advance of 
public opinion. That it has not always been so in the 
past, the history of coal-mining shows only too plainly. It 
was the shock to public sentiment, caused by a succession 
of disastrous explosions, which occurred in the early 
part of this century, that indirectly brought about a. 
revolution in the art of coal-getting. People in the 


under these circumstances, to fix the responsibility. į colliery districts, who were witnesses of the terrible loss 
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-of human life, and of the misery and destituaion that 
followed it, asked their fellows if this oughtéo be part of 
the price to be paid for coal, and the answer was given 
in no uncertain tones. Government inspection was in- 
sisted upon, and, in spite of persistent opposition, even- 
tually obtained. In the outset, the character of the 
inspection was not always ‘what it should be; but, little 
by little, this has improved. We have a better trained 
class of men sent out by the Home Office now than 
formerly, and their hands have been gradually strength- 
ened by the Legislature, although, perhaps, not to the 
extent that is desirable. 

Statistics show that this intelligent inspection is Eii 
ally making its influence felt. Tested by the ratio of 
fatalities to number of men employed, and to amouge of 
material raised, there is a slow but-decided improve- 
ment. Of course, even under the most ideal system of 
inspection, coal-mining will continue to be a hazardous 
occupation ; but this at least we may hope, that the steady 
sacrifice of tooo victims a year, which that ruthless 
potentate, Old King Coal, seems to denfind, shall not 
continue to be augmented by catastrophes that ought to 
be considered as preventable. 

Mr. Stuart’s book is to be welcomed, - therefore, as 
adding one more link to the chain of evidence which 
establishes the fact that coal-dust may be the most 
important and, at times, even the only agent in bringing 
about a colliery explosion. About a year ago an explo- 
sion occurred at the Camerton Collieries in Somerset- 
shire, the significant feature of which was that it took 
place in a mine wholly free from fire-damp. All the 
circumstances connected with this explosion were 
brought to the knowledge of Mr. Chamberlain’s Com- 
mission by Mr. Garthwaite, the general manager, and 
were fully inquired into by H.M.’s inspectors, Mr. 
Stuart’s examination was made independently of the 
official investigation, and it is satisfactory to note that as 
regards the main conclusion there is absolute unanimity 
on all sides. There can be no possible doubt, therefore, 
that the explosion of November 14, 1893, at the New 
Collieries, Camerton Court, was due to coal-dust, and to 
coal-dust alone, initiated by a gunpowder shot, and 
most probably by what is technically known as a “ blown- 
out shot.” Mr. Stuart’s examination showed that there 
were no “extraordinary circumstances” present; the 
shot-firing was an ordinary operation, the presence of 
coal-dust was a normal circumstance, and the work was 
being done by a competent man. “The angle and 
declivity of the hole were such, that if the gunpowder 
were expelled, it would directly strike the dust; ‘but it 
was so placed in the judgment of an experienced miner. 
. .. In the presence of this explosion, therefore, conjec- 
ture upon the supposed innocuousness of a gunpowder 
shot in a dry and dusty non-gaseous mine is at an end.” 

. Whilst we wholly agree with Mr. Stuart in this con- 
clusion, we are not altogether at one with him in regard 
to his explanation of the chemical process of a coal-dust 
explosion. Mr, Stuart appears to be of opinion that » 
coal-dust explosion is in reality only another form of a 
gas explosion. The action of the heated products of the 
exploded gunpowder is, he assumes, to cause the dust to 
experience a kind of destructive distillation whereby 
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hydrogen and gaseous hydrocarbons are formed, which 
at the high temperature combine explosively with the 
oxygen of the air of the mine. Whether there is any 
necessity to invake this distillatory process as an ex- 
planation of the phenomena, is extremely doubtful. ` 
Without expressingeany final ‘opinion on this point, it 
may*be pointed out that no definite relation between the 
bituminous character of the dust and its “ sensitiveness” 
£s an explosive agent has been established. The dry 
mines of South Wales, where some of the most formid- 
able €xplosions of recent times have occurred,‘yield a 
dust which is relatively rich in carbon, and which affords 
no very large quantity of gas on distillation. 

We would commend this bog to the thoughtful at- 
tention of@every colliery manager, with, however, the 
reservation that Mr. Stuart’s theories are not to be ac- 
cepted gs of the same value as his facts. So long as he 
confines himself to the "orderly arrangement and fanalysis 
of these facts he ig ton ggfecty y safe ground. The 
weakest portion of the book is that in which the author 
seeks to elucidate the chemical and physical phenomena 
of a coal-dust explosion, by the application of imperfect 
thermal data and of irrelevant chemical observations. 

e 








THE MODE OF LIFE OF MARINE ANIMALS, 


Die Lebensweise der Meerestifiere. Beobachtungen iiber 
das “Leben der geologisch®échtigen Thiere. Von 
Johannes Walther. Zweiter Theil einer Einleitung in 
die Geoldgie als historische Wissenschaft, (Jena : 
Gustav Fischet, 1893.) 

fe is the second part of Prof. Walther’s projected 

extensive geological treatise, the first part of which 

—on the Bionomy of the Sef—appeared some time ago. 

Of the three titles given, the second, or subsidiary one, 

seems best to describe the scope of the present book. 

It is not, as might be supposed from the primary title, 

a treatise on the physiology of marine animals—would 

that it were! that is still aggeat desideratum in biology 

—but is rather some observations on certain points in the 

life-relations, or mode of occurrence, of certain marine 

animals, viz. those which are of importance to the geo- 
logist [an@ no less to the biologist] as bding the present- 
day representatifes of former animals now preserved as 
fossils. Walther’s idea igthat we must study the rela- 
tions of grganisms to their environment at the present 
day, before drawing deducttons from fossil repains‘as to 
ghe physical conditions of past geological periods. His 
object isto lay a found foundation of fact, as to the mode 
of occurrence of particular sets of animals, upon which 
to base an account of the history or development of the 
events chronicled in the roclam The idee is a sotind 
enough one, if npt very original—it must surely have been 
present, consciously or not, in the minds of various geo- 
lggical and biological writers—and the conclusions 
arrived at, if really based upon a sufficiently larBe ac- 
cimali. of*statistics, will no doubt be a valuable 
guide to the geologist in forming his opinions. The 
book, if very complete in its series of facts, would also 
be a useful reference work to the zoologist ; but it may 
be doubted, on an examination of the lists given: by 
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Walther, whether they are a sufficiently exhatstive com- 
pilation to inspire thorough confidence. 

For example, the information as to the geographical 
distribution of species is rather unequal, being detailed 
in some cases, and decidedly meagre in others, as when 
for Lagena sulcata is given only “ im Mittelmeer,” and 
when for Crania anomala the only north-west Eurqpean 
locality is the Clyde! While, on the other hand, such 
minute local detail is given as that Globigerina bulloides 
is not uncommon in the brackish water of the Dee from 
Chester to Hilbre Island. A number of detailed criticisms 
of this kind might be made, such as the extraorflinary 
entry “ Lafoéa, 450 faths.” when several species of the 
genus are, found” in, quite shallow water. But probably 
enough has been said%8 show that the listare by no 
means complete. i i 


The plan of the book is, briefly, as follows : first, the. 


gaps in the pajzontological recor, and their catfses, are 
discussed ; then the following greups are treated in suc- 
cession: Foraminifera, R&diolarif, *Spongia, Anthozoa, 
Crinoidea, Asteroidea, Echinoidea, Holothuroidea, 
Bryozoa, Brachiopoda, Lamellibranchiata, Gastropoda, 
Cephalopoda, and Crustacea. A few general questions 
are discussed. The author alludes to the well-known 
. fact that some of the most Sbundant groups in the 
sea are almost unrepresented in the fossil series, 
and that efen amongst animals with hard parts the 
fossils of a particular bêd might inadequately repre- 
sent what had been ti living assemblage &t that 
spot. He quotes Edward Forbes’ account of the 
natural history of a shell-bed off the north*west of the 
Isle of Man, and his later observation$ in the Ægean 
Sea, to show that even the fresh dead remains of organ- 
isms on the sea-floor do*not always correctly show the 
relative abundance of the living species. ` 

, In each group, after a short account of the characters, 
mode of occurrence, &c., there follows a list of genera 
and species, with an indication of the distribution and 
range in depth, compiled from Challenger reports, 
monographs, and other sounges ; but there is a want of 
correlation and digestion of the facts, the nomenclature 
is not. up to date, and the same species sometimes occurs 
several times under different names; e.g. on p. 308, 
Ophiothrix fragilis appears three,tinies yinder éhe names 
Ophiocoma rosula, Ophiothrix fragilim and Ophiothrix 
rosula, with a different range in depth each time. Occa- 
sionally an animal is found in the wrong group altogether, 
as,a Holothurian: amongst the Asterids, and an Ascidian 
in the Gastropods. ` However, Prof. Walther has brought 
together a considerable:amount of maserial which thos& 
who are interested in the distribution of animals in- the 
sea, and the association of species to -forim “faunas” 
characteristig of particulay regions, will hate to utilise. 
For this the marine soologists and the geologists «will 
no doubt be grateful, and will, with profit, consult the 
lists ;' but I fear they will also sometfmes regret.that the 
autho had not taken more pains.to digest his facts 
and to correct his proofs. Many odd pieees bf interest- 
ing information are given; but there is still room in 
some book on marine faunas for a detailed account of 
characteristic assemblages of animals with as full a de- 
‘scription as can be given of their physical surroundings 
and their variations. W. A. H. 
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o OUR BOOK SHELF. 
Elementary Qualitative Chemical Analysis. By Prof. 
Frank Clowes, D.Sc., and J. B. Coleman. Pp. 180. 


(London : J. and A. Churchill, 1894.) 
Tables and Directions for the Qualitative Chemical 
Analysis of Moderately Complex Mixtures of Salts. 
By M. M. Pattison Muir, M.A. Pp. 44. (London: 
Longmans, Green, and Co., 1895.) 
Laboratory Exercise Book for Chemical Students. 
E. Francis, F.C.S. (London: Blackie and Son.) 


THE first of these books is an abridgement of 
Prof. Clowes’ text-book on qualitative analysis, adapted 
for use in the laboratories of schools and colleges. 
For the most part, the book is like a host of 
others of the same kind. It differs from many 
of them, however, in the fact that the first fifty 
pages is devoted to instructions on the preparation of 
apparatus, to experiments illustrating the preparation 
and properties of certain gases and liquids, to descrip- 
tions of analytical operations, and directions for the 
performance of ordinary processes of chemical manipu- 
lation. Work of this character forms by far the best 
introduction {6 a course of practical chemistry, and 
it has an educational value, which is more than can 
be said for mere test-tubing. On account of this and one 
or two other notable features, the book will probably 
take a permanent place among laboratory guides. 

“ These tables and directions” (writes Mr. Pattison 
Muir) “are intended for the guidance of students who 
are acquainted with the principles of qualitative analysis, 
and who are able to make a qualitative analysis of a 
simple salt, and of a mixture of salts containing not more 
than a single metal in any one group, and three or four 
of the common acids.” The student who has passed 
through an elementary course.of practical chemistry is 
frequently puzzled how to conduct an analysis of mode- 
rately complex mixtures of salts and the commoner 
metals and acids, or an analysis of metals and alloys. 
Mr. Muir’s book tells exactly what to do in such cases. 
By following the directions given, it would hardly be 
possible for the young analyst to go wrong. The p¥o- 
cesses described are easily carried out, and are concisely 
‘stated. A point worth noting is that the formule of 
solids are printed in heavy type; of liquids or substances 
in solution, in ordinary type; and of gases, in italics. 
This method of indicating the physical states of sub- 
stances certainly possesses advantages. Altogether the 
book is a handy and trustworthy manual for analytical. 
chemists. i 
~ The exercise book arranged by Mr. Francis has ap- 
parently been designed to take the place of the labora- 
tory note-book, It opens with a few exercises in practical 
chemistry, the experiments being briefly—sometimes too 
briefly—described ; and blank spaces are left for the 
entry of results. Then come a set of analytical 
tables, and a number of blank forms in which all the 
steps in the analysis of a mixture of two simple salts are 
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indicated, spaces being left for the student to fill up 
with his inferences. 
-chemistry works like a machine now, and we have no 


The average student of practical 


doubt that these tables will be after his own heart, for 
they only leave him to fill in his observations as if he 
were answering the questions in a census paper. The 
book may serve to drill the student into carrying out his. 
tests in the proper order, but it will not benefit him 
mentally. 


Elements of Astronomy. By G. W. Parker, M.A. 
(London: Longmans, Green, and Co., 1894.) 

THIS is one of the books in which astronomy seems to 

be regarded as a subject which is to be studied much in 

the same way as one would take up an additional book 

of Euclid. It abounds in definitions, propositions, and 
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corollaries ; the diagrams of instruments scartely give 
any ideas of what they are intended to represent; and 
the descriptive part of the subject might have. been 
omitted without much sacrifice. The groumd covered is 
that which is ordinarily understood by an elementary 
treatment of mathematical astronomy, dealing chiefly 
with the considerations relating to the positions, move- 
ments, dimensions, and distances of the various heavenly 


bodies, but includes also some very scanty references’ 


to their telescopic appearances. On the whole, the 
various points are clearly, though shortly, explained, 
but there is much to suggest that the author woyld 
be all the better for some little observatory practice; 
for example, his method of determining the angular 
value of a micrometer by means of the sun (p. 48) is 
scarcely practicable, and a sun-spot 13,000 miles long is 
by no means to be classed as one of the largest spots (p. 
-68). It may be pointed out, also, that a single observer, by 
observing at intervals of twelve hours, gets better results 
for the parallax of Mars than two working in the way 
indicated on p. 115. A ship’s mean time at sea, too, is 
usually determined by one observation near the prime- 
vertical, and not by the method of equal altitudes. 

In less than a dozen pages the author agtempts to give 
-an idea of the classification of the stars, and of “the 
principal discoveries which have been made in modern 
times, chiefly by means of spectroscopic analysis, with 
their nature and physical condition” (p. 203). The 
-omission of the solar prominences in an account of the 
phenomena of a solar eclipse, is a good indication of the 
very feeble character of this chapter. 

The book is intended specially for students preparing 
for University examinations, and, by such it may be 
found useful. 





LETTERS TO THE EDITOR. 


{The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 

e No notice is taken of anonymous communications. ] : 


Exploration at Ruwenzori. 


PERHAPS it may interest your readers to give a short account 
-of Ruwenzori, where I have now spent four months. The 
mountain is a very difficult one to study, on account of the 
-difficulty of reaching the most interesting part. Taking a sort 
of botanical section from the shore of the Albert Edward 
"Nyanza, one finds first a series of grassy plains covered with 
Andropogous some two feet high, and in certain months sup- 
porting large herds of elephants, Kudu, and Lurwali ante- 
‘lopes. This is in part the old level of the lake, and in part 
:gravel and sand brought by the numerous rivers ; in places it is 
dotted by Acacia and the tree Euphorbia, which has something 
-of the appearance of an enormous chandelier. After leaving 
ithis plain, one comes to a series of small hills from 4000 to 
5000 feet in height, which have been apparently cut out of the 
‘mountain by the numerous rivers and streams. Some of these 
:are covered with patches of cultivation, banana plantations, 
-&c.; usually these are hidden from the main road. When one 
reaches the mountain proper, one finds up to 7000 feet a steep 
-ascent covered with grass and small shrubs, usually three to 
four feet high. The valleys in this part are usually very steep 
“V-shaped trenches, and cultivation is abundant everywhere, 
:sometimes over 7000 feet, and in the Wakondja country the edible 
Arum is grown up to 7400 feet or more. This height, 7000 
sto 8000 feet, marks the beginning of the forest. It is composed 
of deciduous trees, sometimes with a very thick undergrowth ; 
-sometimes it is pretty open, with a profusion of fern and moss 
-on the old trunks, and creepers in some places. I have foungl 
-tree ferns and Begonia, but usually the flowers are rather pale 
in colour, or quite inconspicuous. At 8600 feet another distinct 
«change takes place, and a wilderness of decaying young and 
„mature bamboos replaces the trees. Here and there these are 
chung with creepers, but the predominant feature is the wetness of 
everything. Moss covers almost every trunk below, and amongst 
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the roots are only very watery plants, such as Urticaceæ. At 
9600 feet another change takes place ; bamboos disappear com- 
pletely,andtree heather takesitsplace. Ina dry part ofthe moun- 
tain one finds a charming little violet, a Cardamine, Galiums, Epi- 
lobium, Rubus, &c, $In wetter places one finds a regular peat-moss 
with Sphagnum, beautiful orchids, and short heather ; in another 
place one will find engrmous trees of heather, usually gnarled 
and twisted in growth—tree Senecios, tree Hypericums, &c. 
ThisYegion seems to extend to the snow (which, I am sorry to 
say, I have not been able to reach). On my highest attempt, I 
gould see the heather trees apparently higher than the snow. 
On another attempt to get to the summit, I found what seems to 
me Alchemilla alpina! One feature of the mountain is the 
extreme scarcity of afimals and birds. In the lower forest there 
are bushbuck, baboons, and two other sorts of monkeys; one 
the magnificent black and white-furred kind from which grena- 
diers’ shakos were made, and another with sh@t slatey fur, which 
is new to me. -o 

Perhaps the commonest birds are the sunbirds ; one green, 
yellow, and crimson, I have seen above 10,000 feet, and I have 
also seen (though I am almost afraid to sa it) a robin, and a 
goldna. C 

As 10 the geology of the mountain, I do not care to risk an 
opinion at present, but I flave taken many specimens which I 
hope may solve some 6f*the qifestions. % think glaciers must 
have extended seven to eight miles down two of the valleys, but 
there was no evidence to my mind of any extensive glaciation. 
I think Tam righsin saying that the Salt Lake is nothing but 
an extinct volcanic crater, and in several places along the east 
side of the mountain there are others, or a smail chain of vol- 
canoes; usually the chaine radiates from the centre of the 
mountain. 

I hope to start *to-morrow for Ujiji, my object béing to see 
whether a practicable route exists from Tanganyiké to the Albert 
Edward Nyanza. I only hope I shall be able to bring my col- 
lectiongsa'ely home. e. G. F. Scorr ELLIOT. 

„Salt Lake, Ruwenzori, August % 1894. 


š s e e eg 
The Alleged Absoluteness of Motions pf Rotation, 


I must confess that discussions upon mathematical meta- 
physics appear to’ me to be somewhat unpractical, They are 
suggestive of the case upon which Serjeant Snubbin was en- 
gaged, which related to a righe of way “leading from some 
place which nobody ever came from, to some other place which 
nobody ever went to.” Nevertheless, I propose to offer some 
remarks upon this subject. é 

That absolute motions of translation and rotation exist appears 
to me too clear for argument; but*whether our senses are 
capable of takfhg cognisance of them and reducing them to 
exact measurement, is qui another matter; The view 
advocated by Prof. Greenhill appears to be that motions of 
rotation are determinate—that is to say, they are capable of 
exact measurement within the limits of experimental error ; 
whereas the contraryeis the case with motions of translation. 
Mr. Love®on the other hand, holds that neither kind of motion 
is determinate in he above sense. Now a knowledge of the 
absolute value of the velocity of translation of any object in- 
volves a knowledge of the m@gnitude and dire®tion of the sun’s 
velocity a space; and until the latter has been determined, 
which has not yet been done, the former is necessarily unknown. 
It therefore follows ‘Mat all motions of translation of which our 

senses are capable pf taking cognisance are relative. 

On the-other hand, the motion’ of rotation of any object is 
independent of the motion of translation of the sun or any other 
body. If, therefore, it were in our power to Construct a system 
of axes whith either move parallel to themselves or whose 
angular motion.is known, it woul e, possible t$ determine the 
absolute value ofghe angular velocity of any object. But even 
if it were possible to devise an experiment by which such a 
system of axes could be obtained, our results would only be 
accurate within the limits of experimental error. Ig may, 
therefore, be well to point out ghat, without inventing any new 
experiment, the angular velocity of any object may be 
accurately determined within the limits of experimental error in 
the following manner. 

Select two stars, X and Y, whose proper motions are so 
minute that they have never been detected by the most refined 
observations.: Through the sun and the two stars draw a plane, 
S X Y, and through the sun draw a line, S Z, perpendicular to 
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this plane; and let the motion be referred to SX, SZ, and a 
line perpendicular to them as axes. Now in consequence of the 
proper motions of the sun, and the two stars, these lines will not 
constitute a system of axes which are either fixed in space or 
which move parallel to themselves ; consequently, if these lines 
be taken as axes of reference the observed (or calculated) value 
of the motion of rotation of any object will necessarily be 
relative to these axes, and its adsolute Yalue cannot be deter- 
mined without ascertaining the angular motion of the ax€s of 
reference. But since the two stars have been specially selected 
from amongst those whose proper motions have eluded de 
‘tection, the angular motions of the axes will be so small com- 
pared with ordinary standards that the error caused by neglecting 
them will lie within the limits of experittental error. Jf, for 
example, we were to endeavour to calculate by the above 
method, or some similar one, the absolute angular velocities of 
the hands of a cloak, or of a fly-wheel, the value which we should 
thereby obtain would bg as exact as the existing state of 
mechanical and instrumental appliances admits. © . 

A series of observations extending over several thousand 
years might of cougse reveal a proper motion of any two selected 
stars; but in the case of angular motions whose periods do not 
extend much beyond a century, the®above method leads to 
results which are for most practical p@rposes exact. 

I am therefore dispesed to fifhk that all motions of rotation , 
of which our senses are capaBle of taking cognisance are 
relative ; but with the exception of certain astronomical motions 
of very long periods, the absolute value gf any motion of 
rotation which can be observed may be accurately determined 
within the limits of experimegtal error. A. B. BASSET. 

Fledborough Hall, Holyport, Barks. 


— 


e 

THE gist ob Mr. Love’s long letter, on pp. 198-9, seems to'be 
that since the specification of force or a motion depends upon 
the choice of axes, therefore the force or motion itself is 

‘similarly dependent. A sligi extension of the same principle 
would make a velocity—say the velocity of light—depend upon 
whether it was to be expressed in miles peg secondeor in centi- 
metres perhour; and no extension at all is gecessary to make 
it depend on whether it is referred to Groombridge 1830, or to 
some more quiescent body, if indeed the term quiescence may 
be allowed henceforth to hawe any meaning. ` 

Tycho Brahé is said to have held that there was only a question 
of language between the Copernican and the Ptolemaic systems ; 
but, with the exception of a semi-ironical Church compromise 
attributed to Descartes, he has been unfortunate in not finding 
a disciple of importance unt the present moment. 

It appears now to be equally true to say that the earth rises 
to meet a stone, as to say that a stone falls to gneet the earth ; 
and considerations of energy ~~ consequence ! 

I just want to add one word omy own on the subject, to 
the effect that whereas the osttéoz of a body in an infinite 
homogeneous stagnant ocean would be unmeaning and un- 
specifiable, except by reference to boundaries or other bodies, 
yet it does not follew that the velocity ofa body thyugh such 
an ocean would be either unmeaning, unspecifiable, or un- 
discoverable by experiment. It may be replied that such 
motion would stijl be relative to sgmething ; and to that I say 
by all means, but it is not relative to other bodies such as are 
competent to fix position, which is what Mr. Love is “contend- 
‘ing for. ° e 

As to the other question, about absoluteness of rotation, I, 
shall be much interested in seeing what Prof. Greenhill, and 
with him Profs, Mach and Karl Pearson, have to say on the 
point. OLIVER J. LODGE. 

Liverpool, December 29, 1894. 

g e æ. 


The Quarrying of Granite in @[ndia, 


At Bangalore, in Southern India, the Quarrying of granite 
slabs by means of wood fire has been brought to such perfection, 
that araccount of the method may not be out of place. The 
rock is a grey gneissose granite of very irreguéar Composition 
through unequal segregation of hornblende and the presence 
of numerous felspathic veins. But it is otherwise very compact, 
and forms solid masses uninterrupted by cracks for several 
hundreds of feet. Only near the surface the rock is found split 
parallel to the surface. In one quarry there is thus, for in- 
stance, a 4-feet thick horizontal layer of rather weathered rock, 
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underneagh this another layer of fresh rock 3 feet thick; but 
below this the rock is entirely fresh, and not split. These 
layers are probably due to the variations of temperature, daily 
and seasonal, 

The undistufbed rock is quarried by means of fire, and it is. 
remarkable what large plates may be detached. I saw one 
plate of 60 feet greatest length, and 40 feet greatest width, and 
half a foot thickness. This thickness varied only one inch over 
the greater part of the area. The whole plate had been de- 
tached in one piece by means of wood-fire. Afterwards the 
plate was cut with blunt chisels into strips of 2} feet width. 
So easily are these strips and slabs obtained, that it is quite 
common to see palisades of them used instead of boundary 
walls, and also to see them used as posts for huts, for telegraphs, 
and for railings and posts in gardens, 

In one case, I observed the operation of burning over an area. 
A narrow line of wood-fire, perhaps 7 feet long, was gradually 
elongated, and at the same time moved forward over the 
tolesably even surface of solid rock. The line of fire was pro- 
duced by dry logs of light wood, which were left burning in 
their position until strokes with a hammer indicated that the 
rock in front of the fire had become detached from the main mass 
underneath. The burning wood was then pushed forward a few 
inches, and left until the hammer again indicated that the slit 
had extended. Thus the fire was moved on, and at the same 
time the length of the line of fire was increased and made to be 
convex on the sfde of the fresh rock. The maximum length 
of the arc amounted to about 25 feet. It was only on this ad- 
vancing line of fire that any heating took place, the portion 
which had been traversed being left to itself. This latter 
portion was covered with the ashes left by the wood, and with 
thin splinters which had been burst off. These splinters were 
only of about §th inch thickness, and a few inches across. 
They were quite independent of the general splitting of the 
rock, which was all the time going on at a: depth of 
about five inches from the surface. The burning lasted 
eight hours, and the line of fire advanced at the average 
rate of nearly 6 feet an hour. The area actually passed over by 
the line of fire was 460 square feet, but as the crack extended 
about 3 feet on either side beyond the fire, the area of the entire 
slab which was set free measured about 740 square feet. All 
this was done with, may be, about 15 cwt. of wood. Taking 
the average thickness of the stone at 5 inches, and its 
specific gravity as 2°62, the result is 30 lbs. of stone quarried with 
I lb. of wood. : 

The old quarries have sloping sides formed of steps left By 
each successively split plate, each new plate extending to within 
about 2 feet of the step left by the preceding plate. Many plates 
are taken out in an inclined position, and as the directions of in- 
clination differ, it follows that the action of the fire is quite 
independent of the original surface of the rock, and also of the 
direction of lamination and of the numerous veins in the rock. 
The action of the fire is thus very similar to that action which 
produces dykes and faults on a large scale, more or less 
independent of the nature of the rocks which are passed 
through. 

The great uniformity of the thickness of the slabs formed by 
the above process is probably due to a regulating influence of 
the pre-existing crack. When the action of the fire is some- 
what slower, it takes longer for the heat to penetrate down to 
the crack ; when the action is quicker, there will be enough ex- 
pansion produced in the upper layers, and the lower layers 
transmit the tension to the plane of the crack. Perhaps it will 
be possible some day to measure the temperature of the heated 
rock, when a certain agreement ought to be found between the 
tensile strength of the rock and the strain which the expansion 
by the heat produces in the so-far elastic rock. 


Bangalore, December 19, 1894. H. WARTH. 





Storm Statistics at Bidston, 


THE Liverpool Observatory, erected at Bidston, on the 
Cheshire side of the estuary of the Mersey, stands on a 
slight eminence about 200 feet above the sea-level. The ascent 
is tolerably steep on each side except from the south, and with 
the Irish Sea on the north, and the rivers Mersey and Dee on 
the east and west sides respectively, there is nothing to obstruct 
or diminish the force of a passing storm. Self-recording ane- 
mometers of the Robinson and Osler types have been in position 
since 1867, and it is from the records of these instruments that 
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these statistics have been prepared. How far these records are 
absolutely correct is beside the present question ; all the data 
have been obtained with the same instruments, did are strictly 
comparab’e between themselves, 

It has been the custom at the observatory to treat as storms 
or gales, all occasions in which the Robinson anemometer re- 
corded the horizontal velocity ,of the atmosphere as equal to or 
exceeding fifty miles an hour. The total number of instances 
in the twenty-eight years under consideration is 321, or an 
average slightly below one a month. It will frequently happen 
in stormy periods that the critical velocity will be registered, 
and be followed by a partial lull in the storm, to be succeeded 
by gusts of greater force. If these periods of comparative calm 
have lasted for about twenty-four hours, the disturbance woufd 
count as two storms, although probably both are parts of the 
same atmospheric disturbance. 

The greatest number recorded in a year is in 1868, when no 
less than twenty-eight gales were reported ; and the least occurs 
in 1880, when there were only two, and these neither long in 
continuance nor great in violence. It is not without sigmifi- 
cance—though, of course, it is not intended to insist upon the 
coincidence—that when the number of storms is plotted as an 
ordinate with the time for abscissa, a rough curve can be drawn 
among them giving maxima at practically equal intervals of five 
years, from 1868, with minima at intermediate dates. Or, if 
we take the sums of the maximum years 1868, 1873, 1878, &c., 
it is found that in the six we have records of eighey-three storms; 
while in the six years of minimum, 1871, 1875, 1880, &c., we 
have only thirty-seven. 

It is scarcely necessary to refer to the direction in which 
storms approach the observatory, after wat has been said of its 
geographical position. Roughly, they are all from the west, 
with slight deflections to the north and south. As a matter 
of ‘fact, only five have deviated from this rule, and they have 
been either east or south-east, anl have been comparatively 
slight in their character, 

The time scale on which the velocities have been registered is 
not a very open one. The recording drum moves through 
rather less than one inch in an hour, and the habit has been to 
read and record the distance travelled from the commencement 
of one hour tothe beginning of the next. The maximum hourly 
velocity is, therefore, not to be understood as the greatest in 
any sixty consecutive minutes, but as the greatest in one whole 
hour as marked by the clock. In this sense the following table, 


which exhibits the number of times the greatest hourly velocity, 


hag exceeded noticeable amounts, is to be understood :— 
Recorded hourly velocity 


in miles No. of instances. 
50-60 tee ae sis 220 
60-70 eve or san 68 
70-80 a aes Be 2I 
80-90 a or asi 10 
Exceeding 90 : T cee 2 


Here again, curiously enough, we find some slight evidence 
in favour of a five-year period. Not only do the two instances 
of the greatest velocity recorded in the observatory occur in 
years already noticed as those of maximum disturbance, but 
the average velocity of all storms in the years 1868, 1873, &c., 
is §9°2 miles, as compared with 57°9 miles in the years of 
minimum number, 

Intimately connected with velocity, though probably a less 
accurate measure of the true force of a storm, is the pressure 
recorded per square foot. Here Bidston has long held a record 
for the British Isles, having placed to its credit a pressure of 
ninety pounds on March 9, 1871. The accuracy of this measure 
has often been questioned, and probably it is too great owing to 
the momentum in the moving parts of the machinery, but it is 
certainly the record of a far greater pressure than has ever been 
witnessed since. Considering over what small areas these 
excessive pressures are exercised, and the great variation that 
exists from moment to moment in the velocity of the wind when 
a storm is raging; it is not an impossible amount, but it would 
certainly be misleading to conclude that such a pressure was a 
measure of the force of the wind a few feet, or even a few inches, 
away from the pressure-plate. The hourly velocity on the 
occasion when this pressure was registered has frequently been 
exceeded, without reproducing similar pressures, Herein is 
represented the great difficulty in determining a simple relation 
between pressure and velocity, or, rather, the square of the 
velocity ; for one may regard Hutton’s law of wind-pressure on 
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a given obstructing surface as satisfactorily proved. The fact of 
such accidents as that referred to destroys any value that can be 
drawn from averages, but as a mere matter of fi sures, it appears 
that the average miximum hourly velocity fur all storms is 
58'4 miles, and the mean of the maximum pressures 37°6 Ibs. 
This would require fhe factor for multiplying the square of the 
velocity in miles, to obtain the pressure per square foot, to be 
greater than one-tenth, which is evidently and necessarily 
errongous, since we are comparing the accidental momentary 

pressure with the average velocity obtained throughout the 

entire hour. Taking the extreme pressures for what they are 
worth, the num ers come out as follows :— 


Pressure ia lbs. on sq. ft. Number of instances. 


20-30 è 132 
e 30-40 IIL 
40-50 è 50 
50-650 t ell 
60-70 ` 12 


z - eg“ 
On two dtcasions the pressure registered was greater than 
70 lbs. to the square foot, and on three did not reach twenty. 
Since the extreme pressure; are in a sense a@cidental, and do 
not represent with any accuracy the force of a storm, it does no: 
seem desirable to determine the relative pressures in what have 
been called years of maxinfiim and minimum storm occurrence. 
But the general feature? dte agaifi Dorne of. Tae explaration 
here is probably that the gre@ter the number of storms the 
greater the chance of finding a high pressure. It seems more 
profitable to inquire what is the average length of a storm, how 
long may a violent disturbance bz expected to last. This 
question is unfortunately complicate | by the fact already alluded 
to, that a storm may subside dor a few hours and then reappear 
with its original violence. If the interruption is only for an 
hour or two, as alrtady explained, the depression is considered 
as one, but only those hours are counted in which the registered 
velocity exceeds fifty miles. Thee are only two instances in 
which thjs amount of violence hasgbeen maintained for thirty 
consecutive hours, viz. in February? 1868, and again last Feb- 
ruary. The total number of stormy hours in th: twenty-eight 
years is 1732®giving an average of 5'4 hours for each storm, 
Our local disturbances are therefore nôt of long éluration. 

An examination of the dates when gusty weather is most pre- 
valent, goes neither to substantiate the ancient myth of the equi- 
noctial gales, nor to uphold the evil supremacy which has long 
been assigned to the winds of Murch. Since no attempt has 
been made to equalise the lengths of the months, February has 
been somewhat unfairly treated in the following table; but 
notwithstanding this handicap, it possesses the unenviable 
privilege of compressing within its shortened limits more tem- 
pestuous weather than any other month 


e No. of stormy 


Month. No. of storms, hours: 
January 47 260 
February ‘ 42 wee PA 281 
March... oe eis 47 eee ree 238 
April ... aaan tek 14 iis DP 63 
Maye ae? os 7 ee), auk 27 
June san ta 3 on TA 1g 
July... En sea 7 ss see 2I 
August e “e I7 ees Pe 65 
September... wee «26 ve is 77 
Oc®ber ae 26 vee 180 
November ..g 44 © 254 

è December... ats 5I 247 
e —_—_— lo 
Total 321 1732 


Of course one would expect to find the greatest aumber of 
storms in the winter ; but that three-fourths of the whole shoyld 
be compressed within five months ohe year, is @ greater dis- 
proportion than wag expected. The varfations of the barometer 
during these storms, and the dependence of this variation upon 
the direction of the wd, are of considerable interest, but may 
nos very well be entered upon here while treating simply of 
numerical stafistics, WILLIAM E, PLUMMËR. 

hd 





Peculiarities of Psychical Research. 


Mr. Dixon asks in his first letter: Could an abnormal dis- 
tribution of the cards affect the result, if certain precautions 
were taken? In his second letter he says there was nothing in 
his first letter to indicate that he under-estimated the import- 
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ance of “abnormal distributions.” Well and good, if the 
S.P.R. have not under-estimated the importance of examining 
‘the actual distribution of cards cut and of cards guessed, they 
will have kept a record of each card cut and each card guessed, 
-card for card. If they have not done so, tifen their experiment 
is scientifically of no value; if they have done so, then the 
analysis of the distributions of the cagds cut and the cards 
.guessed ought to have accompanied any publication of these 
experiments. It is an obvious, but by o means suficient, 
-condition for a proper experiment. If the Secretary of the 
‘S.P. R. will place in my hands the actual analyses of the cards 
-cut and the cards guessed made by a competent mathematician, 
-before the publication in their Zroceidines ot the card guesses, 
and proving that they did at that time fully;consider theẹ point, 
and take this obvious precaution against deception, my estima- 
tion of the ‘‘ scientific acumen” of the S.P. R. will at any rate 
-on this point be nfodified. 

I, of course, do not @efer to my friend Prof. Edgeworth’s 
‘investigations, which do not touch the question of he distribu- 
‘tions of cards cut and cards guessed. KARL PEARSON. 

Mav I call attention to Prof. Lodggs method of ‘‘sifencing” 
me in your issue of January 10, It bgars very closely upon this 
-question of the effect of psychiga] resear, h upon the investigator's 
reasoning. He quotes the prefgce of Mr. Podmore’s book to 
show that that gentleman is not a “bigoted upholder of the 
-certainty of telepathy,” and the casual reader would scarcely 
guess that, in truth, I never asserted that he was. I complained 
-of the very air of open-mindedness in that preface to which 
Prof, Lodge’s quotation witrfesses, and showed by an instance, 
‘that in the body of the book® question-begging occurred 
which was all the more dangerous on account of the liberal 
tone of the opening portion. I made no’ objection to the 

individual prosecution of psychical research—only to its public 
“recognition before it has pro&uced more definite results than it 
thas done so far. So much {os the *‘ silencing.” It shows either 
that Prof. Lodge has not read my review, or that he has mis- 
understood it; and in either case it enforces my contention that 
these investigators are oyer-hasty. The phrase ‘‘ irresponsible 
-detractor,” points in the same direction. ? H. G. WELLS. 


The Suspended, Animation of Snakes, 


IN NATURE of December 6, p. 128, Mr. G. E. Hadow-asks 
‘whether the snakes feign defth for protective purposes, with 
vintent to deceive, or whether the strange action is the result of 
a general nervous inhibition, produced reflexly by the action of 
fright, which would render it more or less analogous to a 
fainting fit. He and others of your readers will be interested 
‘in an additional obserfation that, in a measyre, answers his 
-question, The snake, a ‘“‘hognose,” ‘‘spreading adder,” or 
“ blowing viper,” Melerodon plMyrhinus, upon which Dr. L. 
~C. Jones based his note in NATURE, November 29, p. 107, the 
origin of the discassion, was presented to me about five months 
ago. While in my possession it has repeatedly verified Dr. 
.Jones’s statemenjs ; and, besides, it has proved that it does 
not depend upon the feint alone. The latter is preceded by 
-another action that apparently has not been“published hitherto. 
After being teased a little, the animal, vigorously bending from 
side to side, the tail abruptly raised and the vent slightly pro- 
truded, begins to smear itself over the back with @rine and 
-excrement,ethe odour of which fs so excgssively nauseous that 
observers are quickly driven back, the Detter satisfied if they 


-escape without a spatter in their faces. af the teasing stop 


with this, the victim glides away.to hide; but if still more 
worried, it takes up the contortions that end in the trauce-like 
condition, lasting ten minutes to half an hour, or until the 
-creature feelsgthat it maygsafely revive. The Specimen still 
lives, and does not disgard its filthy habit on prolonged ac- 
-quaintance Much handling and familiaris with annoyance 
make little difference in behaviour, or jn disposition to take 
-advantage of the peculiar tactics. In the inception of the 
‘habitwthese actions most likely were due to terror ; possibly the 
‘trance was a real faint; but, ,however theirgutiléty may have 
been discovered, it is evident at the present time that confidence 
in them as means of securing immunity from torment induces 
their practice on occasions when the existence of actual fright 
is hardly possible. At such times it would be difficult to 
«convince witnesses that the snake is not intelligently employing 
what it knows to be its best methods of protection. 
Cambridge, Mass., Dec. 27, 1894. S. GARMAN, 
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I po nêt think that Mr. Vincent can be right in supposing 
that the suspemded animation of grass snakes has nothing to 
do with simulation. I have never observed it in the case of a 
snake when ugmolested in a glass case (as he has), though I 
have kept hundreds so, but noticed it first when catching snakes 
in the New Forest. After much struggling and the usual offen- 
sive methods of defence had proved vain, one has, in several 


instances, suddenly hung limp and apparently lifeless on my 


hand. It could hardly be a faint or anything but death-feign- 
ing, for as soon as L put it on the ground, or allowed it no 
longer to feel my hand, it recovered at once, and was off like a 
shot. I took particular pains to test this, as I was much sur- 
paised at the circumstance, which I did not remember having 
seen mentioned in any book. In all casés it was a dernier 
ressort, the ejection of food and the effusion of smell having 
preceded. W. KENNEDY. 





“ Finger-Print ” Method. 


iJ 

IN my letter on the subject (NATURE, December 27, 1894, 
p- 199), I have introduced my assertion of the old Japanese 
usage of the ‘‘ thumb-stamps” on legal papers, witha qualifying 
clause—‘‘ although at present I have no record to refer to.” 
Continuing in my search, I have come across a passage which 
gives confirmation to the statement. It is in the A#tzoku Cwahé, 
No. 50, p. 6, Tokyd, February 10, 1893, where the details of 
the bastinado {Aficted on criminals during the ancien régime 
are given, and reads as follows :—‘*‘ When the criminals’ guilt 
was ascertained, and they signed with ‘ ¢hzmd-stamps’ on papers 
in the Court, they were sent to prison with the magistrate’s 
words, ‘Sentence shail follow,’ which they used to understand 
as the signal of the approach of the day of punishment.” 

December 31, 1894. Kumacusu MINAKATA, 





A White Rainbow. 


THE white rainbow is so rare as to deserve noting, One 
was visible at Westnewton, Aspatria, for more than half an 
hour on Saturday, January 5. The band was much broader 
than in the ordinary bow, and the arc was formed in the upper 
intermediate cloud drift. This drift consisted of a light 
pallium of irregular cirro cumulus, It is important to observe 
that cumulus was forming, from above, at the time; że. the 
cirro cumulus was melting and descending into ordinary 
cumulus, A patch of this cumulus formed (under observation) 
and crossed beneath the bow. It then became cotermingus 
with the western section of the arc, which blended with the 
cloud, and was of similar tint. Hard, dry frost continued and 
lasted till January 13. Barometer steady at time. 

SAMUEL BARBER. 

Westnewton, Aspatria, January 9, 

P.S.—Connote with the above the condition of the weather 
on the Continent ; also violent thunderstorms on following day 
in Cornwall; also snowstorms in Cumberland and Scotland 
within few days.—S. B. 





AMERICAN TOPOGRAPHY} 


WE have it on the authority of Prof. Gannett that, at 
the present rate of progress, the series of topo- 
graphical maps of the United States, which was com- 
menced in 1882, will require no less than fifty years for 
completion, and that the cost of this great undertaking 
will not fall far short of twenty million dollars. The map 
is primarily intended to meet the needs of the geologists 
of the Survey; but it has been thought economical to 
make such arrangements that the resulting map may be 
adequate to serve all purposes for which general topo- 
graphic maps are used. Its scope is limited to the 
representation of the larger natural features, and the 
artificial features which are of general or public interest, 
to the exclusion of those which are purely of a private 
character, and therefore liable to rapid changes. 

In the vast area covered by the United States, there 
is a great diversity both of natural and cultural features, 
and the extent of the survey and the scales of the maps 

1“ United States Geological Survey. A Manual of Topographic Methods.” 


By Henry Gannett, Chief .Topographer. (Washington: Government 
Printing Office, 1893.) 
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are varied accordingly. The scales adopted at the com- 
mencement of the work were 1: 62,500, 1: 125*000, and 
1: 250,000; or very nearly 1, 2, and 4 mileS to the inch 
respectively. With the progress of industrial develop- 
ment, the maps came to be in great demand§n connection 
with all sorts of enterprises in which the nature of the 
ground required consideration, as in the projection of 
railways, water-works, drainages, and the like. Maps on 
a larger scale, and showing more detail, have in many 
instances become necessary, so that it has been deter- 
mined to altogether discontinue the four miles to the inch 
map, but only tò make new maps of the areas already 
represented on this scale in cases where they are speciatly 
requiréd. Itis believed that on the scales of one and 
two miles to the inch, it is possible to represent with 
faithfulness all néceéssary details. _ 

: The relief of the maps is represented by contours, or 
lines of equal elevation; in the larger scale mapsethe 
intervals range from 5 to 50 feet, and in the smaller 
ones from 10 to 100 feet, according to the nature of the 
area mapped. For the now discarded scale the intervals 


„are from 200 to 250 feet. 


The methods adopted in the preparation of these maps 
form the subject of the twenty-second monograph of the 
United States Geological Survey, whichs constitutes an 
excellent manual of topography. Itis not intended as 
an elementary treatise on surveying, nor as a general 
treatise on topographic work, “although it may, to a 
certain extent, supply the existing need of such a work.” 
It is primarily intended for the information of the men 
actually engaged upon the survey ; but we believe that it 
will have a much larger field of usefulness. 
| We may look upon this manual as consisting of two 
éssential parts: first, that dealing with the methods 
employed in the surveys; second, that giving a brief 
account of the origin of the various topographical 
features. The latter part we hope to refer to on another 
occasion, and for the present it is sufficient to say that 
its object is to act as a guide to correct delineation in 
filling in the details of the sketching. 

' A map, whatever its character, is defined as a sketch, 

corrected by locations. “The work of making locations 
is’geometric, while that of sketching is artistic, and how- 
ever numerous the locations may be, they form no part 
of the map itself, but serve only to correct the sketch, 
while the sketch supplies all the material for the map.” 
Hence, the education of the topographer, as Prof. Gannett 
tells us, should consist of two parts, the mathematical 
and the artistic. . “ The first may be acquired from books, 
and this book knowledge must be supplemented by 
practice in the field. The second, if not inherited, can 
be acquired only by long experience in the field, and by 
many can be acquired only imperfectly. In fact, the 
sketching makes the map, and therefore, the sketching 
upon the Geological Survey is executed by the best 
topographer in the party, usually its chief, whenever 
practicable to do so.” 

In making a map, four principal operations are in- 
volved. (1) Astronomical observations for locating the 
map upon the earth’s surface; (2) the horizontal location 
of points; (3) the measurement of heights; (4) the 
sketching of the map. 

With regard to the methods now employed, “it is to 
be understood that they are not fixed, but are subject to 
change and development, and that this manual describes 
the stage of development reached at present.” Five 
principal instruments have been employed in the Survey: 
theodolites of a powerful and compact form, for use in 
the primary triangulation; plane tables of the best type 
with telescopic alidades, for secondary triangulation and 
height measurements; plane tables of simple form with 
sighted alidades, used for traversing and minor triangula- 
tions ; “ odometers,” for measuring distances ; aneroids, 
for the measurement of details of heights. 
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All thest instruments are described with sufficient: 
fulness, while other instruments, such as transits, chains,. 
tapes, and telemeters, which. are commonly figured and 
described in all works on surveying, receive no special 


attention. é ree 
A single instrument of a very convenient form suffices 


‘for the astronomical determinations of position. This- 


is a combined transit and zenith telescope, and consists 
of af ordinary transit instrument provided with a zenith 

micrometer eye-piece, and resting ona graduated circular 

base in such a way that the whole instrument can be 

made to revolve when using it as‘a zenith telescope. The 

telescope has an agerture of two and a half inches, and a 

focal dength of twenty-seven inches. We are not ac- 

quainted with any other instrument so convenient for the- 
double purpose of finding latitudes and longitudes with 

accuracy,’ Examples of the obsgyyations made with the- 
instrument ‘are given, and these, with the various steps. 
in the reductions, form an admirable guide to the astro- 

nomical work. i ° 

Triawgulation is employed in preference to primary 
traversing wherever the country presents Sufficient relief 
for the purpose, as it? is mere accurate and cheaper. 
The initial step in this process is, of course, the measure- 
ment of a base line, and in our British survey this was 
accomplished by Colby’s compensation bars. This 
method of measurement was also employed in the United 
States up to 1887, when it was decided to adopt a system: 
of measurement by steelgapes. Thetape in-use has a 
length of 300 feet, and it is claimed that it is easy to 
obtain the requited degree of accuracy in a far shorter 
time and at much less expense. A special apparatus for 
using this tape has been devæed, and full instructions. 
for its ese and reduction to stagdard are given. 

The description of the base-line measurement is natur- 
ally followed by hints as to the selection of stations and 
the erection of gignals for triangulation. A very con- 
venient form of observing tower, or combin®d instrument 
support and signal, for use when surrounding objects 
have to be overlooked, is figuwed and described. We 
learn that vernier theodolites have now been discarded 
in favour of others in which the circles are read by 
micrometer microscopes, although the circles are only 
8 inches in diameter. An excellent and concise account 
is given of the various errors to which angular measure- 
ments are liable, and of the methods of eliminating them. 
from the final tesults. Some of these errors are instru- 
mental, others personal; Md in this connection, Prof. 
Gannett remarks that, “ after learning how to make good 
observations, the observer should place ehe utmost con- 
fidence in them, and never yield to the temptation of 
changing hem hecduse they disagree with some preced- 
ing observations, Such discrepancies are in general an. 
indication of good, rather than poor, work.” 

In some districts it is almost impossible to carry ona 
triangulation, and in such’ cases primary traverse lines- 
are resorted to, these sineply differing from ordinary 
traverse lines in Being more elaborately and carefully 
&xecuted. These traverse lines, it may be said, consist 
of a series of measurements of distance and directions,. 
and when they are intended to replace the triangulation, 
they are made with the steel tape, to which reference has. 
already been made, and theodedpes. e . 

The account of the secondary triangulation is remark- 
able chiefly for fhe great prominence given to the plane 
table. Speaking of this, Prof. Gannett says that “ much 
ntisapprehension exists, especially in this carat [the 
United Stages], regarding the character and application of 
this instrumenf, This arises, apparently, from the fact that 
it is little known. For making a map the plane table is. 
a universal instrument. It is applicable to all kinds of 
country, to all methods of work, and to all scales. For 
making a map it is the most simple, direct, and economic 


| instrument ; its use renders possible the making of the: 
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map directly from the country as copy, and renders un- 


e LIFE AT THE Z000? . 


necessary the making of elaborate notes, sketches, photo- : A SIGN ofthe increasing interest shown by the out- 


graphs, &c.,which is not only more expensive, but pro- 
duces inferior results.” As the instrument is perhaps 
not widely known in our own country, we may say that 
it consists of a drawing-board mounted on a tripod in 
such a way that it can be levelled,eturned in azimuth, 
and clamped in any position. At the centre of the beard 
is pivoted the alidade, consisting of a ruler with a gradu- 
ated bevelled edge, to which is attached a pair of sights 
for rough work, or a telescope for work of a higher class. 
A small graduated arc is provided in the better-class in- 
strument for the measurement of vertital’angles, byt 
horizontal directions are plotted directly, by means of the 
alidade, on a sheet of paper stretched on the board., The 
edge of the boar@ is set in the same direction whén the 


instrument is in use at Ufferent points in thé ayéa_ being: 


mapped, and horizontal locations are thus readily 


determined by inġerséėctions. ` , ae 





The simple : form of plane table. is mow exclusively:® 


used by the Survey for the ordinary traverse work. Dis- 
tance measurements in this:class of work are made in 


the usual way by counting the revolutions of a wheel, 


an “odometeg” being vege for this purpose. 

The manual abounde in practical hints on the various 
points connected with surveying, and coficludes with a 
brief account of the office work which® is so important a 
supplement to work in the field. . 

Theʻhumerous appendices consist of tables fo be used 
in the various computations, ånd are compfete enough to 
include even a table of logarithms. 

It is not too much to say that Prof. Gannett has pro- 
duced a manual which will be .of interest to many not 
actually engaged in surveying, while at the same time it 
forms a very valuable supplement to the ordinary works 
on the subject. A. FOWLER. 
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side world in all questions concerning life, and 
more especially animal life, is evidenced by the far 
greater number of books published every year on popular 
natural history. : 

The’ past year witnessed the commencement of 
several large works,.such as the ‘Royal Natural 
History,” edited by Mr. Lydekker; the republication of 
“ Jardine’s Naturalists’ Library,” edited by Dr. R. B. 
Sharpe; and the “Cambridge Natural History,” of 
whjch, so far, only one volume has appeared. Besides 
these there have been issued a number of smaller works 
not extending over so wide a ground. 
` The present volume consists of a number of short 
;articles on various natural history topics more or less 
‘directly connected with the Zoological Society’s Gardens, 
illustrated with reproductions of some of Gambier Bolton’s 
successful photographs of the animals found there. A 


7 





Fic. t= The Tiger listening to suft music. 


considerable number of these sketches have already 
appeared before in the pages of the Spectator, but many 
chapters have been added, and the whole forms a very 
agreeable repertoire of gossip, with, in some cases, pre- 
tensions to higher things in the shape of accounts of ex- 
periments on the esthetics of the animal world. 

One of the most interesting of the articles directly con- 
nected with the Zoo is that on “Elephant Life in 
England.” The number of elephants now in Europe, 
chiefly in circuses and menageries, is considerable. Mr. 
Gornish gives it at about 120, of which England possesses. 
about thirty-four. With some half-dozen exceptions, all 
these elephants belong to the Indian species, and are 
mostly imported from Burma, where they are bred in a 
half-wild state. The African elephant, according to our 


7 * Life at the Zoo: Notes and Traditions of the Regent’s Park Gardens.’ 
By C. J. Cornish. 8vo. (London : Seeley and Co., 1895.) 
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author, does not appear to possess quite so evert a temper 
or so docile a nature as the Indian species, but still, 
judging from what has been done with them in our Zoo- 
logical Gardens, there seems to be no re&son why they 
should not be caught and tamed exactly in the same 
manner as their Indian relatives. Indeed, a few years 
ago an officer, in the service of the German colony of 


` East Africa, made a special tour in India for the purpose 


of investigating whether it would be possible to intro- 
duce the Zedda/t system into East Africa. Whether this 
enterprise has ever come to anything, does not appear to 
have transpired. It is also known that ° 
the subject occupied the attention of 
General Gordon shortly before his death. 

In an article on the Wild Cats of 
the Zoo, Mr. Cornish discusses the 
origin of our domestic tabby. Be- 
sides the European Wild Cat (Felis 
catus), which now appears to be 
increasing slightly in numbers in 
Scotland, owing, doubtless, to the in- 
creased reservation of. so much.of the .. 
area of that country for deer-forests, 
he suggests the Chaus Cat of India and 
Northern Africa as a possible ancestor 
of our domestic form. There’ are, how- 
ever, two other species, which both seem 
in many respects to have greater claims. 
One of these is the Cat of North Africa, 
(Felis caffra or maniculata), a species 
held ' in veneration ‘by the anciént 
Egyptians, large quantities of the mum- 
mified.remains of which have been im- 
ported to this country for manure. An 
‘argument.in support of the opinion that 
this is the true ancestor of the domestic 
cat, is the fact that the sole of the hind- 
foot of this species, like- that of most 
varieties of domestic cats, is black, and 
not spotted, as in the ‘European Wild 
Cat (Felts catus). TOA 
* Another possible candidate for the 
ancestry of -the domestic cat is the 
Waved Cat (Felis torguata); this cat - 
has been.obtained in various, parts of 
India, but is never very common. ‘It 
resembles very closely’ the Indian 
domestic breed. It is, however, more 
than probable that whatever the origin: 
of: the domestic cat may have been, it 
has interbred. with the wild cats df the 
various countries to which. it has-béen 
This has certainly 
been the case in India, where hybrids 
between the native domestic cats and 
both the Jungle Cat (Felis chaus) and 
the Leopard Cat (Felts bengalensis) are 
fairly well known, : 

A plea for the repeal of the absurd 
and oppressive Act of Parliament that 
prohibits the use of dogs for draught 
purposes, forms another short’ essay. 
This Act was based entirely on the a 
prior? and ridiculous argument that 
dogs “were not created” for such a purpose. Mr. 
Cornish shows that on the Continent, where dogs are 
freely used in this way, no ill effects ensue to them, and 
that their employment is an enormous boon to the poorgr 
classes, who are unable to afford: horses. 

Several chapters of this work are'devoted to the in- 
habitants of the Reptile House at the Zoo, and among 
them is specially mentioned the Heloderm, the only 
known poisonous lizard in existence.. A recent memoir 
by Dr. Shufeldt (P.Z.S. 1890, p. 148) has supplied a good 
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deal of information-respecting the anatomy of this lizard: 
The large poison glands are shown to lie on, either’ side 
of the lower jaw, their ducts opening into the floor of the 
mouth, whence it is surmised that the poisonous secretion _ 
finds its way aldng the grooved teeth of the mandible to 
the inflicted wound. It is.a curious fact that although 
some of the teeth of the upper jaw of this Lizard are also 
grdoved, no trace of any poison gland has been found 
here. An interesting account of the effects of the bite of 
ethe Heloderm on the human subject’ has been already 
recorded in our pages (NATURE, vol. xxvii. p. 154), and 





Fic. 2-—~The ‘Martial Hawk Eagle, 
° 
it has been showm that its effects on man, though painful 
at the time, are not ofa serious nature. : i 
One of the very few statements in this wofk with . 
which we afe unable to*agree,is to be found in the 


account of the diving birds at the Zoo. With regard 
to the Penguin, Mr. Cornish says: “ It cannot fly in the 
air; it cannot walk, but hops as if its feet were tied 
together ; it cannot even swim.” If Mr. Cornish will 
turn to the account of the expedition of the Dundee 
whalers to the Antarctic Seas, given in the Scoftish 
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Geographical Magazine for February 1894, he will find 
the following passage: “On one occasion, in the north 
‘of thé Erebus-and-Terror Gulf, we saw large schools, 
‘numbering 300 to 500, of the common black-throated 
Penguin, swimming together; the mowements of each 
school being controlled by a single individual of larger 
size, which followed in the rear.” [t is’ quite possible 
that this error may have arisen through the ‘fact that, as 
a rule, the Penguins, when allowed, in the Zoological 
Gardens, to enter their tank, dive’straight’ off. the-board 
leading into the water, aid remain under water ‘until 
all the fishes in the tank are Caught and devoured. After 
that they usually betake themselves stsaight back to the 
board. But that they can swim duck fashion, when they 
wish to do so, admits of no doubt whatever. 

The volume isgillustrated by a series of Gambier 
Bolton’s photographs, which are certainly the best ever 
taken of “Life at the Zoo.” Of these we afe kindly 
permitted to reproduce two. One of them represents 
the Tiger “listenéng to soft music,” and forms part of 
a series made to illustrate “ Æsthetįcs at the Zoo.” The 
other shows thé Martial Hawk Eagle, a rather rare bird 
from South Africa. , On thea whole, we can cordially 
recommend this volume for readers of the lighter litera- 
ture of Natural History, and even as containing a certain 
amount of novel information on “ Life at the Zoo.” 








° 
INTERCOLONIAL ASTRONOMY AND 
METEOROLOGY. ° 


e 
E learn from Mr. R.L. J. Ellery, F.R.S, that a 
conference represegting the three colonies of 
New South Wales, South Australia, and Victoria, met at 
the Observatory, Melbourne, on October 29. y H.C, 
Russell, F.R.S., from Sydney, and Sir Charles Todd, 
F.R.S., from Adelaide, were present. a 

(1) As regards Australian standard time, it was 
resolved to advise the. respective Governments to 
adopt for that purpose the, time of the meridian, of 
150° E. 

Te was also agreed to advise that the changes from one 
hour zone to another shall take place at the eastern and 
western boundaries of the®several colonies. 

(2) A proposal, by Sir C, Todd, was adopted to the 
effect that the three observatories should c®operate in a 
special series of observationS@for determination- of co- 
latitude, and for testing the applicability of the present 
refraction tables ġo astronomical work at the various 
observatories. ' 

(3) It wab resęlved, at Mr. Russetl’s suggegtion, to 
carry out systematic cloud photogrgphy at each 
observatory, as an aid to weather forecasting. 

(4) As to agsicultural forecasts, it was agreed to: 
“That in each of the colonies represented a forgcast of 
. the weather shall be sent to all the principal telegraph 
stations éadh day, except Sunday (S@turday’s forecast 
being for 48 hours), and that forms, to contain a 
week’s forecasts be used, which it is proposed shall 
be posted on a special board at the station receiving 
forecasts.” i i 

(5> It was rgsolved thaggthe storm signals to be used: 
be the same as used in Bngland, : 

(6) On the suggestion of Mr. Russell,4t was agreed 
that further determination of the differences of longitude 
of Adelaide, Melbourne, and Sydney, should be carriede 
out, anti that periods when there was high atrpospheric 
pressure at one place, and low at another, bt selected for 
the operations, with the view of ascertaining if large 
differences of atmospheric pressure between the eastern 
and western stations had any influence on the longitude 
results. Mr. Russell undertook to draw up a programme 
for this undertaking. A : 
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‘ NOTES, 

ENGLISH gedfogists will be gratified to learn that the veteran 
Prof. Prestwich has been elected a Vice-President of the 
Geological Society of France. It is, we believe, the second time 
only that this honour has been conferred on one who was not a 
French subject. The Council of the Geological Society of 
London has formally offered to Prof. Prestwich its congratula- 
tions on the distinction thus received. 


_M. Mascarr has succeeded M. Tisserand as President of the 
Paris Société d’Encouragement. 


THE death is announced of Prof. Karl v. Haushofer, 
Director of the Technische Hochschule at Munich, and 


Professor of Mineralogy in the University of. that city. 


DRG. M. Dawson, C.M.G., F.R.S., has been appointed 
Director of the Geographical Survey of Canada, in succession 
to Dr. A. R. C. Selwyn, who has been superannuated. 


WE regret to note that the Duke of Argyll was attacked by 
sudden indisposition while addressing a meeting at Glasgow on 
Tuesday evening. His condition at first gave rise to serious 
concern, and it “was not till a late hour that he recovered 


sufficiently to be conveyed to the residence of Lord Kelvin, 
where he is staying. 


AT Fishmongers’ Hall, this evening, the Marquis of Lorne 
will present the prizes and certificates obtained by students in 
connection with the City and Guilds of London Institute. 


THE twenty-second annual dinner of the old students of the 
Royal School of Mines will be held on Friday, January 25, at 
the Criterion Restaurant. A number of distinguished visitors 
are expected to be present, and arrangements have been made: 
for a large gathering of associates and old students. 


THE annual meeting of the People’s Palace Chemical Society 
will be held on Thursday, January 24, when Dr. T. E. Thorpe, 
F.R.S., will give an address on ‘f Some causes and conditions. 
of chemical change.” The chair will be taken by Profs 
Tilden at 8 p.m. Tickets may be obtained by application to 
the hon. sec., Mr, Thomas Yetton. 


THE Association for the Improvement of Geometrical 
Teaching will hold a general, meeting at University College, 
Gower Street, next Saturday. Inthe morning, the report of. 
the council will be read, and the new officers will be proposed 
for election, During the day, papers will be read on 
t Algebra in Schools,” ‘*The Association’s Syllabus of 
Geometrical Conics,” ‘The Conics of Apollonius,” and 
“ Notes on Mensuration.” 


THE forty-eighth annual general meeting of the Institution 
of Mechanical Engineers will be held on Thursday evening, 
January 31, and Friday evening, February 1. The annual 
report of the Council will then be presented, and the election: 
of the President, Vice-Presidents, and Members of Council willl 
take place. The following papers will also be read and discussed, 
as far as time permits :—‘‘ The Determination of the Dryness off 
Steam,” by Prof. W. Cawthorne Unwin, F.R.S.; ‘‘Com- 
parison between Governing by Throttling and by Variable: 
Expansion,” by Captain H. Riall Sankey. 


THE freshwater biological station, which was established at: 
Plön three years ago through the efforts of Dr. Otto Zacharias, 
seems to be assuming quite an international character. From a. 
recent report of the director, we learn that nine investigators. 
worked at the station during the summer semester of last year, 
and of these four were German, two English, two French, and 
one Russian, Much interesting work seems to have beem 
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accomplished, the results of which have been partialfy published 
in the Porschungsberichte of the station, while oehers are already 
an the press. . 


e 
Tue death of Mr. Thomas Andrews at Guildford (says the 
Times) removes one of the best-known and most successful pisci- 
<ulturists of the day. His breeding ponds at Haslemere, on the 
borders of Surrey and Hants, are perhaps, next to Sir James Mait- 
jand’s famous establishment at Howietown, near Stirling, the 
most important trout-rearing fishery in the kingdom. The series 
-of ponds are picturesquely situated on the side of a hill, and were 
all planned under the immediate direction of the late owner, 
who was a keen observer and an enthusiastic naturalist. They 
afforded every facility for studying the various points in con- 
nection with the artificial cultivation of trout. Mr. Andrews 
had brought this particular branch of pisciculture (to which he 
had devoted many years of his life) to a very high state ®f per- 
fection. The distribution of ova and fish from the Surrey ponds 
was not merely confined to our home waters. At various times 
consignments were despatched to foreign countries, Ceylon, 
Buenos Ayres, Mauritius, and elsewhere. Mr. Andrews con- 
tributed many important papers on fishery matters to various 
periodicals, 


THE St. Petersburg Academy of Sciences has recently made 
‘some changes in the system of publishing papers communicated 
to it. In September 1894, it commenced the publication of 
a monthly number, under the title Buletin de l'Académie Im- 
périale des Sciences, which serves as the organ of the three 
classes of the Academy. This Bulletin is intended to include 
the proces-verdaux of the meetings, annual reports on scientific 
researches, reports on prizes conferred by the Academy, notes 
on the work of the museums, &c. In addition to notices of this 
kind, the Buletin will contain short scientific papers. The 
Atémoires de l Académie Impériale des Sciences will form in 
future the second means of publication. It will be divided into 
two independent series, dealing respectively with the physico- 
mathematical section of the Academy’s papers, and the his- 
“torical and philological section. The publication of the Mélanges, 
tives du Bulletin, has been discontinued. 


SoME very low temperatures were reported to the Meteoro- 
logical Office during the recent frost. At Braemar, in the east 
of Scotland, the sheltered thermometer fell below zero on four 
consecutive days, the lowest value being — 5° on the gth 
instant. At Hillington, in the east of England, the lowest 
reading was 2° on the r2th instant; in other districts the 
minima varied considerably, being 8° or 9° in the north of Scot- 
land and the north-east and midland parts of England. This 
severe weather came to a sudden termination on the night of 
the 12th~13th instant, owing to the approach of a serious dis- 
turbance from the Atlantic, which arrived off the Irish ccast on 
Saturday, and remained comparatively stationary during Sun- 
day and Monday. Strong easterly gales were experienced o3 
the Scotch coasts, and very strong winds in other places. The 
gale was accompanied by a very high sea on our north and east 
coasts, and, as usual with easterly gales, many shipping 
casualties occurred. 


WE learn from an article in Das Wetter, that a permanent 
meteorological station has been established by the Danish 
authorities at Angmagsalik, on the east coast of Greenland 
(Lat, 65° 37’ N., Long. 37° 16’ W.), and has been provided with 
self-recording instruments, in addition to the usual ones. This 
station will be of much importance, as it forms alink between 
those on the west coast of Greenland and the stations in Ice- 
land, and as it is between Iceland and Greenland that the 
centre of the Icelandic barometric low-pressure lies, the varying 
position of which exercises a great influence on the weather 
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conditions of Europe. It is known, from a year’s observations 
made there by Holm ten years ago, that the climate is very rough 
and stormy ; during the year in question the mean temperature 
was 5 below the, freezing point, while the minimum reached 
-13 of Fahrenheit’s scale, Meteorologists may well be 
grateful to men who have undertaken to make observations in a 
plage where, in all probability, they will be cut off from all 
other human intercourse for some years. Dr Nansen only 
succeeded, after considerable difficulty, in reaching Lat. 63}° 
along this coast in the year 1888. 


Ir will be news*to most people that dealers in drugs, both 
wholesale and retail, cannot legally use kilogramme weights, 
or any of the metric system of weights and measures, for the 
export trade, though orders received from tontinental countries 
are givengn that system. A short*ftaft Bill has been prepared 
to amend the law, and will be presented to Parliament in the 
coming session. The chief clause reads ss follows :—‘‘ That, 
on ang after the passing of this Act, wherever the word ‘ trade’ 
occurs in the Weights and Measures Acts of "1878 and 1889, it 
shall be so construgde as notet@ prohibjt or penalise the use of 
metric weights and measures? verified by the Board of Trade or 
local authorities, by export traders.” The Acts of 1876 and 
1889 have been®disregarded by many traders, but the London 
County Council having recently intimated that they’ must 
enforce the law, the passiag of an amendment such as that pro- 
posed has become necessary. 

e. 


ON Tuesday, January 8, a paper was read before the Anthro- 
pological Institute, on the Samoyad race, by Mr. Arthur 
Montefiore. 
distribution of the various branches of the Samoyads, Mr. 
Montefiore proceeged to give evidence of their affinity with the 
Finns, and, follwing Castréa, pla®d them ig the group which 
that authority called Ural-Altaic. The evidence consisted 
partly of physical measurements and characteristics, partly of 
similarity in ideas, habits and customs, and partly of identity 
in language. It was shown if the course of the paper that the 
language of the Samoyads is highly agglutinative and so inflec- 
tional as to form a link, as it were, between the Mongol and 
Indo-Germanic groups. After dealing with the myths and con- 
ceptions of dgity held by this curios race, Mr. Montefiore read 
a number of notes made Mr. Frederick G. Jackson (the 
leader of the Jackson-Harmsworth Polar expedition) during 
his sojourn among the Samoyads in the autumn and winter of 
1893-94, and his subsequent journey. across the Great Tundra 
between, the Kara Sea and the Pechora River. Mr. Jackson's 
notes were very¢! mfal, and contained some “remarkable evidence 
of the completeness with which the Samoyad has adapted him- 
self to the rigorous requirements of his envisonment. A number 
of Samoyad implements and other articles (including a highly 
curious Samoyad doll and sdme calculating sticks)were exhibited, 
together with a series of lantern slides from photographs, which 
are necessarily ntw to English students of anthropology. 


Dors atmospheric dust exercise any perceptible influence on 


the intensity of the sun’s rays transmitted through it? is the 
question which Prof. A. Bartoll®swers i in tif Nuovo Cimento, 
He studied the effect of different “thicknesses of air upon the 
sun's heat by meaguring the heating power of the sun at various 
altitudes with the pyrheliometer, after the great eruption of Etna 
in July 1892. On July 25, the air was filled with an Mpalpable 
dust, which fèll very gently,°and gave to the sun a slight reddish 
tinge. There were no clouds, and there was a dead calm, By 
comparing the absorptive influence of the air under these 
conditions with that in a clear atmosphere, Prof. Bartoli found 
that 28 per cent. of the heat transmitted by the pure air was 
intercepted by the volcanic dust. 


After dealing in seme detail with the geographical `; 
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A FURTHER instalment of M. Raoul Pictet’s fascinating ex- : 
. periments at very low temperatures is published in the Coregies ` 
rendus, The object of the experiments was to test the power . 
of cotton-wool and other bad conductors to prevent the passage , 
of low-temperature radiation. Copper cylittders were cooled 

down to — 170°C. and packed in layers of cotton-wool of 

various thicknesses. It was found that*the cylinders rose to 

about — 80° very rapidly, and that the rate of warming was 

the same whether the cylinders were naked or packed in cotton- 

wool of 20 inches thick. The ‘bad conductor” behaved, in® 
‘fact, like a perfect conductor transparent to heat radiation, 

Above — 80° the influence of the packing began to make itself 
felt, the rate of warming varying with the thickness of the 

layer. 


IN the current number of Vatural Science, Captain Marshall- 
Hall urges the importance of a fuller study of existitg glaciers, 
as the necessary basis for any attempt at setting in order the 
chaos of opinion dh the nature and causes of the Glacial 
period. He gives an account of the seeps recently taken by 
the Alpine Club and the Glacier Commattee of the International 
Geological Congress towards difating up*assystematic statement 
of the methods of observation, fr the use of those who can 
visit and examine modern glaciers in any part of the world. 
For fuller details, readers are referred to papers in the Alpine 
Journal (February 1891, and November 1894); but a number 
of subjects for careful observationeare suggested, and some 
necessary precautions mentioned. It is very satisfactory to see 
that the members of the Alpine Cluh, if primarily climbers, 
are able incidentally to do useful service to Geology. 


In the last number of the Rgords of the Geological Survey 
of India, Dr. Noetling announces an interesting discovery from 
` Baluchistan. Certain beds which Mr. Olgham had recently 
described as intermediate betwzen Cretaceousand Tertiary he 
finds really belong to th: Dazian—a stage to which the English 
chalk. nowhere reaches (except perhaps in Norfolk), but which 
forms the summit of the Cretaceous in various parts of Europe. 
In examining the Echinoids fr@m the Buluchistan beds, Dr. 
‘Noetling found a striking resemblance to those from the Danian 
beds in the Pyrenees. That the Pyrenean fauna should resemble 
that of such a distant region” more than the nearer ones of 
Northern Europe, is anotlver of th: many pieces of evidence of 
anéient life-provinces—not improqbably climatic in this case— 
that accumulate as geological research is extended into distant 
parts of the world. It must be coupled with the further fact 
that the Baluchistan Echinoids have little in common with those 


of the same age in Southern India. . é 
. 


Tue last number of the Comptes rendus cowtains a paper by 
R. Colson, on the conditions which have to be fulfilled in order 
to obtain correct r@sults when measting liquid resistances with 
alternating currents and a telephone. The author, whil work- 
ing on the pwopagation of electrical waveg of slow period, 
obtained results which have an important bearing on the above 
method of meacuring liquid resistances. The results obtained 
depend on the supposition that, even in the case of alternating 
currents in liquid resistances, Ohm’s law holds. However, this 
la v does not holg good in th@sease of the propagation of waves 
of high potential, such as ære furnished by the gecondary of an 
induction coil in high resistances, such as threads saturated with 
a solution of calcium chloride, or capillary tubes filled with 
water. he author gives a series of tests which, when applied 
to any given arrangement of conductors, will show whether the 
above effects will have any influence on the result. 


Mr. B. D. Perce has contributed a paper to the American 
Journal of Science (vol. xlviii. p. 312), on the thermo-electric 
properties of platinoid and manganine. Since platinoid and 
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manganine, wires are often used in potentiometers and slide 
wire Wheatstone’s Bridges, the thermo-electric properties of 
these metals are of considerable interest. The author has 
primarily determined the electromotive force of the above 
metals and copper, since this is the most interesting case from 
a practical point of view. He finds that after the manganine 
wire has been well annealed, the thermo-electric phenomena 
are quite regular, While the mean electromotive force for a 
difference of 10° C. between the hot and cold junctions of a 
copper manganine couple is about 5'5 microvolts, in the case 
of a platinoid-copper couple the mean electromotive force for 
the*same difference of temperature is about 170 microvolts. 
Incidentally the author has examined the thermo-electromotive 
force of couples consisting of different samples of commercial 
copper, and he finds that two specimens of annealed copper 
wire bought from different makers hardly ever yielded more 
than ofie or two C.G.S. units of E.M.F. per degree Centigrade. 


A FEW particulars concerning the earthquake felt in Nicaragua 
and Honduras in November 1894, have been sent to us from 
Managua, by Mr. J. Crawford. Shocks were felt for twenty 
seconds at Managua, about 9h. 36m., and another series, 
lasting about thérty seconds, at eleven in the evening of 
November 19. Mr. Crawford has been able to trace the course 
of the waves for about 120 miles to the north-west and south- 
east of the city. At Managua, the undulations were short and 
rapid ; they were stronger at the city of Masaya—twelve miles 
to the eastward, and still stronger at Granada—about twenty- 
four miles eastward, In the latter place, houses were thrown 
down by the vibrations, and also at Chinandega—seventy 
miles west of Managua, though at Managua itself the shocks 
were not of sufficient severity to fracture any of the walls of 
the houses, or displace any of the tiles on the roofs. It is 
remarkable that the earthquakes were most violent both east 
and west of the city. . 


Mr. J. C. SHENSTONE has taken a census of remarkable oak 
trees in Essex, and he gives, in the Zssex Naturalist, de- 
scriptions and illustrations of noteworthy specimens found by 
him ; together with notes on a few oak trees outside the county 
The five trees with the largest trunks in Great Britain, stated in 
f Loudon’s Arboretum,” are: Cowthorpe Oak, Yorkshire, 
78 feet; Merton Oak, Norfolk, 63 feet; Hempstead Oak, 
Essex, 53 feet ; Grimstone Oak, Surrey, 48 feet ;.Salsey Oak, 
Northampton, 46 feet. Among trees having the widest stretch 
of boughs, are the Worksop Oak, 180 feet ; and the Oakley Oak, 
X10 feet. All these trees are not, however, standing at the 
present time. The Hempstead Oak fell about twenty-five 
years ago, and a mutilated and decayed trunk is all that remains 
of thisforest giant. A fine tree, thirty-one feet in circumference, 
exists in the park at Danbury Palace. The inside of the bole 
was completely burnt out more than sixty years ago, but the 
tree has continued to grow, and will probably yet survive many 
eyears. Several of the trees mentioned are said to be from five 
hundred to a thousand years old, but there is not sufficient 
evidence to decide the point at all accurately. 


BRITISH ornithologists have long been aware that the in- 
crease and extension of range of the starling presents some 
interesting and phenomenal facts. They will therefore follow 
with interest a paper on the increase and distribution of the 
bird in Scotland, contributed by Mr. J. A. Harvie-Brown to 
the Annais of Scottish Natural History for January. By look- 
ingup old records dating back to the end of last century, and 
by collecting information through a special circular, it has been 
possible to give a consecutive statement of the steps of advance. 
The account, and the map accompanying it, show that, as re- 
gards Scotland, the starling is almost omnipresent, The statistics 
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indicate ‘‘that two great centres of habitation hava influenced 
the dispersal of the species: an earlier one in the Shetlands, 
Orkney, and the Outer Hebrides, and north coasts and 
north-east of Caithness, from north-east towasds south-west ; 
and a later one, entering Scotland in the south and passing 
north through the south and central districts of Scotland. 
Moray appears to have drawn its supplies from the northward, 
in comparatively recent years ; but the districts to the south of 
the Grampians mostly, if not entirely, from the southwards. 
. . . It might not, perhaps, be too rash to predict that the 
day may yet arrive when the starling having increased still 
more prodigiously, and every crevice and cranny having 
come populated by these cosmopolites, a great struggle for 
existence even amongst themselves may become necessary to 
preserve the balance of nature. Before this can take place, 
however, the probability exists that some other weaker species 
may have to go to the wall. Indeed, there are already Sidica- 
tions of such a fact in at least one instance and locality—by 
sheer force of numbers.” 


In the eighth annual report of the Liverpool Marine Biology 
Committee, edited by Prof. Herdman, there is an interesting 
account of the work carried on during the ast year at the 
biological station at Port Erin. A number of important addi- 
tions to the fauna already known in that neighbourhood are 
recorded, including Dicoryne conferta, Crisia ramosa, Amphi- 
codon fritillaria, and some forms of Copepoda new to science, 
Pseudocyclopia stephoides and several species of the genus 
Ectinosoma. Many observations have been made on the sub- 
marine deposits of the Irish Sea, and a preliminary general 
account is given in the report. The bottom, down to the 
depth of ro fathoms, is chiefly covered with sand; at a greater 
depth, between 10 and 20 fathoms, there is a large admixture 
of mud ; from 20 to 50 fathoms the bottom deposits are greatly 
varied, and here the richest fauna occurs; below ṣo fathoms is 
found a bluish-grey tenacious mud, with a peculiar and charac- 
teristic fauna, Prof, Herdman very justly points out the im- 
portance of a thorough investigation of the submarine deposits 
round our coast; he regards the nature of these deposits as 
probably the most important of the various factors that deter- 
mine the distribution of animals over the sea-bottom within 
one zoological area. ‘‘ In practically the same water, identical 
in temperature, salinity, and transparency, at the same depth, 
with, so far as one can see, all the other surrounding conditions 
the same, the fauna varies from place to place with changes in 
the bottom-——mud, sand, nullipores, and shell-beds, all have their 
characteristic assemblages of animals.” The concluding part 
of the report contains a short account of a plan for the distri- 
bution of drift-bottles in order to obtain information with 
regard to the currents in the Irish Sea which affect small float- 
ing bodies; this experiment is based upon the plan employed 
by Prince Monaco in the Atlantic a few years ago. The 
observations made on the course of the drift-bottles up to the 
present have already been described in our columns by Prof. 
Herdman (NATURE, December 13, 1894, p. 151). 


WITH the January Journal of the Chemical Society, we have 
received a supplementary number, containing title-pages, con- 
tents, and indexes of volumes lxv. and lxvi. (parts i. and ii.) 
of the Journal. 


THE resolutions accepted by the International Congress of 
Hygiene and Demography, held at Budapest in September 
last, have just been published in the form of a pamphlet. They 
are printed in four languages— Hungarian, French, German, and 
English, 


THE first part of a new catalogue of entomological works 


, offered for sale, has been issued by R. Friedländer and Son, 
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Berlin. The list, which is No. 416 of the ‘ Biicher-Verzeich- 
niss,” published by Friedländer, is devoted to fossil insects, Co- 
leoptera, and miscellaneous works on entomology. 


WE regret to gnnounce that, owing to the death of Father 
Denza, the publication of the Bollettino Mensuale, issued by 
the Moncalieri Obseryatory for the last fourteen years, is to be 
discontinued, and that the Italian Meteorological Society is to 
be dissolved, We hope that some other pioneer of Italian 


meteorology will take up the good work left by Father Denza. 


THE publication of ‘The Cambridge Natural History ” will 
shortly be commen@ed by Messrs. Macmillan and Co. The 
first volume to appear will co1tain ‘f Molluses,” by the Rev. A. 
H. Cooke; ‘Brachiopods (Recent),” by Mr. A. E. Shipley; 
and ‘ Brachiopods (Fossil),” by Mr. F. R.U. Reed. This will 
be followgd, in the course of a T&y months, by two other 
volumes in the same series, on ‘ Insects,” by Dr. David Sharp, 
F.R.S. The whole series, which will inslude ten volumes, 
fully illastrated, is intenged, in the first instance, for those who 
have-not had any special scientific training ; but an attempt will 
be made to combine popular greatmentgand popular language 
with the most modern resultseof scientific research. 


REFERRING to the announcement that ten Surinam water- 
toads: had been feceived at the Zoological Society’s Gardens 
(NATURE, p. 85), Dr. C. Kegbert, the Director of the 
Koninklijk Zoölogisch Ger®otschap, informs us that a number 
of these interesting animals were received at Amsterdam in 
October 1893, and are still living. n 


THE Royal Horticultural Sogiety has been established for 
ninety gears, and there are at present three thousand Fellows on . 
its roll. It works in various ways ‘‘for the improvement of' 
horticultureein all itg branches, ornamental as well as useful.” 
The Journal of ethe Society usualy containg much valuable 
information on scientific and practical gardening. In the 
January issue, there are a number of papers read at a conference 
on trees, and others read at a conference on British-grown fruit. 
Perhaps the most important section of the Society is the strong 
Scientific Committee appointed to examine and report upon 
instances, submitted by the Fellows, of diseases and injuries of 
plants, caused by insects or otherwise. The Committee give 
their advice on gil matters connected With the prevention or cure 
of disease, and are glad to rggeive specimens of malformation, 
or other subjects of horticultural or botanical interest. 


A DEFINITE and trustworthy answer appears at last to be 
given to the long-standing question of the closely approximating 
atomic weéghts of, nickel and cobalt, in a cemmunication from 
Prof. Winkler to the Zeitschrift fiir Anorganische Chemie. The 
great difficulty in deciding the actual values of the atomic con- 
stants of these interesting m€tals has been lafgely owing to the 
fact thatthe methods of analygis hitherto adopted have not been 
free from all source wf error, During the last few’ years, how- 
ever, very considergble progress has been made in the chemistry 
of the compounds of nickel and cobalt, and the sources of error 
are now more correctly appreciated, and consequently more 
amenable to elimination. It is inconceivable, in the light of the 
ample verification which the perie generalisetion assocfated 
with the names of Newlands and Meffdelceff has received since 
its inception, by the subsequent accumulation of experimental 
facts, that the atoms of nickel and cobalt can both be endowed 
with the’same relative weight, as was for so long supposed to be 
the case, A short time ago, Ptof. Winkler carried out a series 
of analyses of the chlorides, prepared from the electrolytically 
deposited metals, and obtained the numbers Ni = 58’90 and 
Co = 59°67. Having, however, still some doubts as to the 
absolute accuracy of the decimal places, owing to the possibility 
of a minute source of error in the preparation of pure neutral 
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chlorides, another series of experiments have been carried out 
by a method which Prof. Winkler states is in his opinion 
(and there can be none higher as regards work with the 
two metals in question) quite unimpeachable. The older 
methods based upon the electrolytic determination of 
the metals were found to lead to an error in the 
@ase of cobalt, owing to the fact that a smul quantity of dhe 
hydrated oxide Co,03'2H,0 is contained in the deposit upon 


the platinum electrode, while in the case of nickel no oxidation |}. 


whatever occurs. This discovery was consequent upon another, 
namely, that a solution of iodine in potassium iodide of deci- 
normal strength is capable of instantly dissolving the depagited 
metal from the platinum terminal without in the slightest 
attacking the latter, producing a solution of the iodide of the 
metal. In the case of nigkel the platinum is left perfectly 
clean, while deposited cobalt invariably leaves a stein due to 
about half per cent. of oxide. The electrolytically-deposited 
cobalt employed by*Prof. Winkler was therefore all reduced in 
pure hydrogen before use ; when subs:quently dissolved’in the 
iodine solution, no trace of oxide waseever left. The method 
of analysis consisted ¢n determning, Bye titration with pure 
sodium thiosulphate, the excess of iodine left after solution of 
the pure metals to form the iodides. Two complete series of 
analyses, each consisting of a considerable “number of indi- 
vidual determinations, were cqrried out with aninterval of some 
months, in order to employ metals® from totally independent 
mineral deposits. The results are most concordant, and lead 
to the final numbers, Ni = 58:72 and Co = 59°37,when H = I 
and I = 126'53. The atomic.weight of cobalt must therefore 
be accepted as at least half a ynit higher than that of nigkel, a 
result likewise in accordancé with the work of Prof. Winkler 


published a short time ago. F ir 
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OUR ASTRONOMICAL COLUMN. 


ô CEPHEI,—Further partigulars of Dr. Belopolsky’s spectro- 
scopic study of this variable star (NATURE, November 1, 1894, 
p. 21) are given in the Budletin @f the St. Petersburg Academy 
of Sciences, November, 1894, and some of his numerical results 
are slightly changed. He has shown for the first time that 
orbital movement is as clagely associated with this class of 
short-period variable stars as with those of the Algol class, in 
which the minima are Produced by eclipses, | Although the 
spectrum of ð Cephei is described as of Vogel’s Class II.a, it is 
pointed out that it differs from th of the sun in many respects, 
some of the lines which are narrow and feeble in the sun being 
strong in the star, and wce versa. There does not appear to be 
any change in the character of the spectrum, other than a varia- 
tion of intensity, ag the light of the star changes. 

The displacements of the lines with respect to the comparison 
spectra of iron and hydrogen indicate tha? the star has an 
orbital movement in a period corresponding to that of the 
light changes (5d? gh.), and that tif eccentricity of the orbit is 
0'514. The form of the curve of velocities which is given, indi- 
cates that tee major axis of tlfe orbit must be very nearly 
directed towards the earth, and the system is approaching the 
earth with a velocity of about 12 Englishemiles per second. 
With reference to the centre of movement, the maximum 
velocities of approach and recession are about 13 English miles 
per second ; the star is receding for about a day after minimum, 
approaching fay nearly 3 dgys more, and receding until mini- 
mum again, erjastron, 1S the point of the orbit | farthest 
removed from us, and is passed about a day after minimum. 

The apparent semi axis major is aboyt 818,800 English 
miles, so that the whole orbit is less than twice the sun’s dia- 
meter.e We are not aware that any attempt has been made to 
determine the parallax of the stay, but unless it hasea very high 
“emissive power, its small size would indicate that it must be 
relatively near to-us. 

Notwithstanding that the time of a possible eclipse is a day 
after the minimum of the light curve, Dr. Belopolsky seems to be 
of opinion that the variation may be due to eclipsing. He 
appears to believe that further work may show that there is 
some systematic error, and that periastron may really coincide 
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with the mikimum. As the light changes appear to be going 
on continuously throughout the period, it is clear that the 
eclipsing cannot be of the simple kind with which we are 
familiar in the cgse of Algol. 

THE VATICAN OBSERVATORY.—-A day after the death of 
Father Denza, we received the fourth volume of the ‘‘ Pubbli- 
cazioni della Specola Vaticana.” Every annual report of the 
work done at the Vatican Observatory is more voluminous than 
the one preceding it. The volume which came to us last month,: 


and to which Father Denza’s death gives a melancholy interest, ° 


runs into more than six hundred pages, and is illustrated by 
forty-two plates. Among these are illustrations of the Dumb- 
bellenebula in Vulpecula, the Pleiades nebula, the Orion nebula 
after exposures of thirty minutes and of nine hours, two photo- 
graphs of the eclipse of April 1893, a photograph of the sun 


pictures of the spot; and a map showing the direction of motion 
of the meteors observed on August 10-11 of the same year. 
Paper on the subjects of the illustrations make up thé greater 
part of the astronomical section of the report. Altogether, ten 
photographs were taken at Rome during the eclipse of April 
1893, and contact observations were also made. The numerous 
meteor observations made under Father Denza’s direction in Italy, 
in August and November 1893, are catalogued and commented 
upon. It is to be hoped that the system of meteor-observation 
which the late Djrector instituted will not be allowed to lapse. 
In celestial photography we note that in addition to the work 
for the photographic chart and catalogue, 248 photographs were 
taken of various celestial objects, 150 being photographs of the 
sun, But the astronomical results by no means represent the 
total work carried out at the observatory. Meteorology and 
terrestrial physics come in for a large share of attention. To 
us it seems that the only thing wanting to make the Vatican 
Observatory a true astro-physical observatory is a ‘séction for 
spectroscopic investigations, 

Many astronomers will be interested to know that a full and 
appreciative notice of Father Denza’s life and work has been 
written by P. Armani, of the Collegio dei S.S. Biagio e Carlo. 
Another full notice appeared in Cosmos of December 22, 

AN INDISPENSABLE ANNUAIRE,—This year is the centenary 
of the creation of the Bureau des Longitudes, the invaluable 
Annuaire of which has been received for 1895. It is quite un- 
necessary to remind astronomers of the merits of this veritable 
vade mecum, for they know its usefulness better perhaps than 
workers in the other branches of physical science to which ig 
appeals. A few changes have been made since the previous 
issue. M. Berthelot has completely revised and corrected the 
tables relating to thermo-chemistry, M. Moureaux has in- 
serted in the tables of the magnetic elements in France, the 
values determined directly by him in 1894, at nearly six 
hundred places. Prof. Glasenapp has added five new stars to 
his table of the elements of the orbits of double stars. The list 
of comets has been brought up to the end of 1893, and that of 
minor planets up to November 1894. There are five articles in 
the volume, the subjects and authors being ; Lunar atmospheric 
waves, by M. Bouquet de la Grye; the Geodetic Congress at 
Innsbruck, by M. Tisserand; the Observatory on Mont Blanc, 
by M. Janssen ; photographic photometry, by the same author; 
and a‘report on the proposition to unify the astronomical and 
civil days, by M. Poincaré (see the next note). i 

THE- UNIFICATION OF CIVIL AND ASTRONOMICAL DAYS.— 
It will be remembered that in 1893, the Astronomical and 
Physical Society of Toronto invited replies from astronomers to 
the question: *‘ Is it desirable, all interests considered, that 
on and after the first day of January rgor1, the Astronomical 
Day should everywhere begin at mean midnight?” The.result 
of the voting was noted in NATURE, April 5, 1894, p. 5423 
and to this may now be added the following resolution adopted 
by the Bureau des Longitudes upon the question (Annuaire for 
1895) :—‘‘ The Bureau des Longitudes 1s favourable, in prin- 
ciple, to the reform proposed by the Canadian Institute to 
change the time from which to reckon the astronomical day. 
The Bureau thinks that this reform, as has been observed by 
the Lords of the Admiralty, will be of little avail unless an 
understanding is come to between the Governments publishing 
the principal ephemerides. Finally, considering that the 
unification will not really be complete until the civil hour is 
reckoned from o to 24 hours, as is the case in Italy, the Bureau 
is of the opinion that this reform ought to be realised as soon as 
possible.” i 


with the big spot of August.1893, together with two enlarged. 


res 


JANUARY 17, 1895] 


«e NATURE 


283 





THE FOUNDATIONS OF DYNAMICS 


THs posthumous volume of Hertz’s works, dited by Prof. 

Lenard, with a preface by von Helmholtz, has a doubly 
melancholy interest. It is the last work of Hertz upon which 
he was engaged until a few days before his death, ind it con- 
tains a preface which is almost the last work of von Helmholtz. 
The pupil died shortly before his master, and by the departure 
of such a pupil and of such a master, science, and with science 
mankind, have lost many prospects of advances in the near 
future. ; 

In his preface, von Helmholtz pays a touching tribute to the 
genius of his favourite pupil, from whom he hoped most, gnd 
who had drunk most deeply of his master’s thoughts. © In 1878 
their intimacy began. At that time difficulties cónnected with 
various electrical theories of action at a distance were occupying 
his thoughts, and he offered a prize for the best essay on in- 
duction in non-inductively wound coils. Weber’s theory would 
have involved an inertia, of the electric current distinct from 
the magnetic inertia, The question is still interesting ir? con- 
nection with discharges between two charged conductors, one 
of which completely surrounds the other when a dielectric be- 
tween them is suddenly made conductive. There is then no 
magnetic force. Is there xo inertia? Can a medium become 
suddenly conducting? Is aconducting medium homogeneous ? 
Is there inertia of ionic charges which represent the non-homo- 
geneity of the medium? These questions stilf require answer- 
ing ; but in the seventies, in Germany, Maxwell’s idea of mag- 
netic force accompanying displacement currents was not 
generally received, and Helmholtz’s question as to the in- 
duction in non-inductively wound coils really had reference to 
these displacements, Hertz won the prize by showing that at 
most only 1/20th or 1/30th of the extra-current could be due to 
electric inertia. By subsequent experiments on the possible 
effect of centrifugal force on the current in rapidly rotating 
plates, he reduced this estimate to a very much smaller value. 
Mr. Larmor has suggested that any centrifugal force may be 
balanced by a tension in the length of the current, much in the 
same way that the tension of a running rope will balance centri- 
fugal force in the curves round which it may be running. In 
every way the subject deserves further investigation, for it is 
intimately connected with the most fundamental questions as to 
the nature of electricity and its connection with matter. 

The next thing to which Hertz devoted himself was a prize 
problem proposed, at von Helmholtz’s suggestion, by the 
Berlin Academy. The problei was to investigate Maxwell’s 
postulate that changing electric displacement was an electric 
current, This was the bud from which Hertz’s great work 
sprang. Of it von Helmholtz says: ‘‘It is a pity we do not 
possess more such histories of the inner psychological develop- 
ment of knowledge. Its author deserves our sincerest thanks 
for letting us see so deeply into the ininost working of his 
thoughts, and for recording even his temporary mistakes. By 
this work Hertz has settled for ever the question as to electro- 
magnetic actions being propagated by a medium, and the only 
outstanding question of the kind is as to gravitation, which we 
do not yet know how to logically explain as other than a pure 
action at a distance.” It thus appears that von Helmholtz to 
the last was unconvinced as to the probability of any hypothesis 
like Le Sage’s or Osborne Reynolds's, He seems, on the other 
hand, to have been satisfied with the possibility of chemical 
actions being explained either by electromagnetic actions or by 
actions not at a distance. This latter term, of course, requires 
explanation as to what ‘‘at a distance” means. Any actions 
other than those of absolutely rigid bodies, such, for instance, 
as the fairly well-established forces of attraction of gaseous 
molecules for one another, and some of which can hardly be 
explained either by electricity, magnetism, or gravitation, seem 
to be actions at a distance that require explanation just as much 
as gravitation. 

Following this short history of the work of his pupil which, 
coming from sucha master, must have a permanent ‘interest to 
all, von Helmholtz gives a résumé of the last work of Hertz. In 
it there is attempted a continuously elaborated presentation of 
a complete and self-dependent system of mechanics, in whic 
each particular application of this science is deduced from a 
single fundamental law which can of course be itself only 
assumed asa plausible hypothesis. In order to explain how 


1 “The Principles of Dynamics developed on new lines :—Hertz's Col- 
lected Works,” vol. iii. Pp. 310. (Leipzig : Barth, 1894.) 
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this is required, von Helmholtz gives a short history of the 
development of the science of mechanics. The first develop- 
ments arose from the study of the equilibrium and motion of 
solid bodies :n direct contacts with one another, such as the 
simple machines, ghe lever, the inclined plane, the pulley. 
The law of virtual velocities gives the most fundamental general 
solution of all such problems. Galileo subsequently developed 
the knowledge of inerfla and of moving force as an accelerating 
agent. It was, however, conceived by him as a succession of 
blows. Newton was the first who arrived at the notion of force 
gcting at a distance, and its more accurate determination by the 
principle of action and reaction, It is well known how 
strenuously he and his contemporaries resisted this idea of pure 
action at a distance.® From this men developed the methods 
of trdkting all ‘problems of conservation forces with constant 
connections whose most general solution is given by 
D’Alembert’s principle. All the general prigciples of dynamics 
have been developed from Newtons, hypothesis of permanent 
forces betveeen material points and permanent connections be- 
tween them.. It was subsequently found that these laws held 
even when these foundations could not be proved, and it was 
thence geduced that all the laws of nature agreed with certain 
general characteristics ofNewton’s conservativesforces of attrac- 
tion, although it was nat found possible to deduce all these 
generalisations from one commeM fundamental principle. Hertz 
has devoted himself to discovewing such a fundamental! principle 
for mechanics, from which all the laws of mechanics hitherto 
known as universqjly valid can be deduced ; and he has carried 
out this with great acuteness, and by means of a very remark- 
able presentation of a peculiarly general kinematic conception. 
In working it out, he returns to the oldest mechanical theories, 
and supposes all actions to be by means of rigid connections. 
Of course he haso assume that there are innumerable imper- 
ceptible masses and invisible motions of these, im order to ex- 
plain the apparent actions upon gne another of bodies that are 
not in jmmediate contact. ough he has not given examples 
of how'this may be the case, he e¥islently builds his expectation 
of being thus able to explain natural actions upon the existence 
of cyclical systems, rollers, &c., with invisible motions. The 
justification of sugh an assumption cam only be obtained by its 
success. Von Helmholtz concludes this intereSting preface by 
remarking how English physicists have so often based their 
work on dynamical and geometrieal suppositions, as for ex- 
ample Lord Kelvin and his vortex atoms, Maxwell and his cells 
with rotating contents. These physicists, he says, ‘‘have 
clearly been more satisfactorily helped by such illustrations, 
than by the mere most general representations of the facts and 
their laws as given by the system of physical differential 
equations. I must confess that I have restricted myself to 
this latter method of investigation, and have felt most con- 
fidence therein; and indeed Bmight not have arrived at any 
important results by the methods which eminent physicists such 
as the three mentioned have employed.” 
- Although so far it seems as if there were very little to choose 
between the old methods of supposing that natural actions can 
be explaiged by qons@rvative forces between. molecules and by 
systems of rigid gonnections, Hertz in his introduction shows 
that he is dissatished with the hypotheses, of these forces as 
entities, while von Helmhoz, by his silence, seems to hold the 
view that the old method was good enough for him. Hertz’s 
method fias, however; the adyantage of turning our attention 
to something definişe to be investigated and invented, namely, 
the structure of these rigid connections. It is apparently very 
closely related to Osborne Reynolds’s and “ Waterdale’s,” sug- 
gestions as to the structure of the ether, namely, that it consists 
of perfectly rigid particles in almost complete juxtaposition 
which, whether by their smoothness or by their rolling upon one 
‘another, waste no energy in interna heat motiqgs. e 

In his own preface, Hertz says that he has culled many 
things from man® minds, nothing particular in his work is new ; 
what he presents as mew is the arrangement and collocation of 
the whole, and the logical, or rather philosophical, aspect 
thereby attained. e . 

To these® preéaces there follows a long introduction, in which 
Hertz reviews and criticises the present foundations of dynamics. 
The great road by which this domain is now entered is one that 
was laid by Archimedes, Galileo, Newton, and Lagrange. Itis 
founded on our notions of space, time, force, and mass, Force 
is introduced prior to motion, as the independent cause thereof. 
Galileo’s notion of inertia only involved space, time, and mass. 
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Newton first introduced all four notions. To this D’Alembert’s 
principle gave the analytical method of treating generally con- 
nected systems. Beyond it all is deduction. Here Hertz in- 
troduces a discussion as to the so-called forces of inertia, From 
his discussing the case of a solid subject to dentripetal acceler- 
ation by means of a string, the question is much more intricate 
than ifhe had taken the case of a body falling freely under 
gravity, where the force is applied directly by the earth togeach 
point of the body,and not, as in the case of the string, distributed 
to each part by stresses in the solid. Hertz seems to consider 
that there is some outstanding confusion in applying the prin® 
ciple of equality of action and reaction,and appears to hold that 
by this principle the action on the body reguires some reaction 
in the body whose acceleration is the effect of the force He 
dnes not seem fully to appreciate that action and reaction are 
always on different bodies. From his consideration of this, and 
from a general revfw of our conception of force, he concludes 
that there is something Mysterious about it, that itg nature is a 
problem in physics, like the nature of electricity. “We havea 
quite distinct conception of velocity: why not of force? He 
concludes that the“mystery is not due to our not having enough 
ideas to associate with the word, but $p our trying to Sat too 
much into it. These mysteries, however, do not invalidate in 
any way the deductions that hage been,made; they only require 
us to seek out a new foundation for our dynamics, He goes on 
to criticise this method of filling nature with forces of which, 
heing ultimately between molecules, we can have no direct ex- 
perience. A piece of iron on a table is acted on by gravitation, 
cohesion, repulsion, magnetic, electromagnetic, electric, and 
chemical forces. Some of these would drag it to pieces if un- 
balanced to a nicety by others. -Isthis a sound view of nature? 
Can we not get some more attractive one? | 

A second vjew may be elaborated by making our fundamental 
quantities, space, time, mass, and energy. There is no book 
in which this view of nature*is fully and consistently worked 
out, at least none that Hertgevas acquainted with. He sketches 
how it might proceed. Besides the postulate of the conserva- 
tion of energy we require some definition of potential energy 
and experimental relatiogs connecting it *with space, and in 
addition we hate a choice of relations with Rinetic energy, of 
which Hertz suggests the choice of the integral form of Hamil- 
ton’s principle known as thag of least action. This is, no doubt, 
a recondite idea to use as a fundamental postulate, but it'orily 
implicitly involves the idea ef force, which then comes in 
merely as a definition. To this method, which certainly has 
several great advantages, Hertz makes a number of objections. 
In the first place he objecta that it requires the equations of 
connection to be integral equations, and we know such actions 
as pure rolling of one hatd body on another cannot be so ex- 
pressed. We must, in order to specify the subSequent motion, 
know the rate of rotation round™the normal axis through the 
point of contact, and this cannot be specified except in terms of 
differentials. Toguch motions we cannot apply the proposed 
principle of least action, and yet we can hardly dispute that 
such rolling is ‘possible in nature. If we breat it as the limits of 
frictional sliding, we introduce the whole of*the difficulties of 
force, or of the irregular heat actions whichfhave not yet been 
fully made amenable to accurate dynamical treatment. Again, 
difficulties arise &s to the foundati8n of this method. ‘There is 
great difficulty in specifying energy itself. How can ibe satis- 
factorily measured without retufning to the first method, and 
introducing the idea of force? Some hav@ conceived of energy 
asa sort of substance ; but when we try tosform concrete con- 
ceptions of what is occurring, we get involved in perplexities. 
The very existence of two forms of energy is a very serious 
difficulty. Again, it is doubtful whether it can be sound to 
coneider the integral of least action as a fundameßtal principle. 
It makes the present depend onthe future. It sets the problem 
to nature to make a certain integral the miningim. 

A good many of these objections could bg got over by making 
all energy kinetic, which is what Hertz himself practically 
assumes in his own method. 

This third method begins by gssuming only threeéundamental 
quantities, time, space, and mass, and puts aside as non-funda- 
mental, force and energy. In order to explain how nature 
works, we already do postulate invisible underlying structures 
in nature. We postulate these in the atoms and molecules of 
matter. Hertz sees in all actions the working of an underlying 
structure whose masses and motions are producing the effects 
on matter that we perceive, and what we call force and energy 
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are due te the actions of these invisible structures, which he | 


implicitly identifies with the ether. 

` We must, however, assume certain connections between the 
three quantitieg, time, space, and mass. Between time and mass 
there is no-direct connection. Space and mass, Hertz con- 
siders, are connected by the existence of a given mass at each 
point of space. He cannot mean here to assume a complete 
plenum, which would make serious difficulties in the way of 
the working of what he subsequently assumes to be a structure 
of rigid bodies ; he must include a vanishingly small density at 
some points, though perhaps he may have had in view the 
filling of the interstices between his rigid bodies with a fluid. 
AN way, he goes on to say that some connection is required 
between all three quantities, and for this purpose he postulates 
his great fundamental single law of motion, which he considers 
is an extension to systems of Newton’s first law of motion 
for a single body; it is that a system, which is unconnected 
with any others, moves with constant swiftness along one of its 
straightest paths. ‘Systema omne liberum perseverare in 
statu quo quiescendi vel movendi uniformiter in directissimam.” 
In order to understand what Hertz here means by the path of 
a system, and by its being straight or curved, requires further 
explanation ; but from this principle, which is capable of 
analytical representation, and from the assumption that the 
connections of a system are all rigid, he deduces all the funda- 
mental principles, conservation of areas, momentum, energy, 
least action, &c. In considering the motion of any part of a 
system, we find that we may conveniently introduce certain 
actions of the other parts of the system upon it which are 
measured by forces, which thus come in as mere definitions. 
He does not seem to investigate anywhere the question as to 
the danger of his rigid connections ‘becoming tangled. 
Analytically a postulate that the points of two different bodies 
that act on one another are in contact is easily expressed, but it 
does not follow that when we come to invent actual rigid 
connections to produce the observed effects, they will do so for 
any length of time without jamming. It is a seductive theory 
that gravitation or electrical actions may be due to vortex 
filaments ending on atoms ; but the tangling of the filaments is 
a very serious difficulty that has not been satisfactorily 
got over, Hertz does not seem to feel this as a serious 
difficulty, but he does notice an obvious objection that is 
sure to be raised, namely, that rigidity in itself postulates 
forces. To this he replies that rigidity in itself is merely a 
matter of definition and of fact. How is our view of the fagt 


‘that two points are at a constant distance apart, improved by 


saying that there is a force between them? As, however, real 
bodies are only imperfectly rigid, Hertz concedes that it may 
be that when we learn more about these invisible connections, 
they may turn out not to be absolutely rigid. It is a matter for 
further investigation. This very same view might have been 
urged, and has been urged already with reference to actions 
like gravity. The /aw of gravity can be perfectly well de- 
scribed without any reference to the notion of force. We may 
say, every element of matter moves towards every other ele- 
ment in the universe with an acceleration inversely pro- 
portional’to the square of their distances apart. We can 
describe the law kinetically, just as Hertz proposes to describe 
the law of motion of parts of a rigid body. There is no 
necessity, however convenient it may be, to introduce the notion 
of force ; the other bodies in the universe are a sufficient cause 
for motion of each, without postulating an entity, force. The 
principal reason for introducing this notion was to account for 
a body acting where it was not; force was invented to get 
over this ; the body ‘produced force, and this force existed where 
the body did not, and there acted on other bodies. This whole 
difficulty seems, however, to be partly due to want of distinct 
ideas connected with the question of where a body zs. We are 
so accustomed to consider a body as having a definite boundary, 
that we think there is a definite boundary in reality. All we 
know of the atoms and molecules, however, would lead us to 
conclude that round the centre of each there is a very com- 
plexly structured region which may or may not change 
abruptly in structure, but which often extends to con- 
siderable distances from the atom, so that it:is practically 
impossible to state absolutely'where the atom ends and where 
the empty space begins, With this view’ of matter there is 
no serious reason why we may not rightly consider each atom 
-as existing everywhere that it acts, that is, throughout the 
whole of space, for its action in causing gravitional accelera- 
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tions exists, so far as we know,’ throughout space. “A view of 
this kind entirely gets over any difficulty of a body acting where 
itis not; for all bodies are everywhere, and if we consider 
matter.to be the cause of motion of other matger, there seem; 
no very imperious necessity for imagining another cause which 
we call force. 

There are two assumptions that Hertz makes which he con- 
siders can only be proved by their success. One is that all the 
connections in nature can be represented by linear differential 
equations. There are plenty of cases imaginable in which 
this would not be true, as, for example, connections depending 
on the curvature of the path, The other assumption is that 
forces can be represented by force functions. This, again, may 
not be a complete representation of nature. 

Following this introduction comes the book itself, which is 
divided into two parts. The first part is purely kinematical, 
the second deals with the deductions from Hertz’s fundamental 
postulate of motion in the straightest possible path. 

The first part begins by explaining what is meant by thepath 
of a system of points. To get at this we calculate the mean 
square of the displacements of a system of points when they are 
displaced : the square root of this, Hertz calls the displacement 
of the system of points. Ifthere is a mass at each point, then 
the displacement of the system is the square root of the mean 
squares of the displacements of the points, each multiplied by 
the mass at it. Thus, if s be the displacemept of the system, 
and 5,59, &c., the displacements of each point of masses #77, 
&c. Then 
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By taking s,, S» &c., as the displacements in the element of 
time, we evidently get a similar expression for the velocity of the 
system, and: for its acceleration. The mean square of the 
velocity of the parts of a system is well known in connection 
with the principle of least action. Further than this, however, 
Hertz defines the angle between two displacements. This is 
defined by the equation : 


(my + Mat.. s. J55 COSE, 
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s and s’ being the two displacements of the system as calculated 
above, and 5,5,’, &c,, the two displacements of each point and 
Qu a» the angles between these latter, then e is the angle 
between sand s’. Hertz remarks that these can all be very 
ingerestingly expressed in terms of space of multiple dimensions, 
in which analytical diagrams are supposed to be drawn. This, 
however, represents the real by the unattainable. There follow, 
then, several chapters expressing these displacements in terms 
of various systems of coordinates, and discussions as to the con- 
ditions that the connections of a system should fulfil in order 
that they may be represented by equations not involving 
differentials. The curvature of the path is here studied. It 


is defined as ¢ = z, and from this it follows that, representing 
s 


ax 


a by x”, &c. 


(m + Mg dene je = La? + wn” + g) 

The problem then of making the path of the system 
straightest, is to make ¢ a minimum consistently with the 
connections of the system. Now, in accordance with his 
assumption that the connections of the systenf are linear 
differential equations of the form , 


zP = 0, 
whose differentiation gives 
SPa + Sta) Prey =0, 
we are to determine the minimum value of 
a My na 
z= a 0, 
when 


m = my t My towne 


In determining the variations of these, we must recollect that 
the positions and direction of displacement, Że the first 
differentials of the system, are supposed given, and that it is 
only the second differentials that can be varied in order to make 
¢ a minimum., Calling, then, a system of indeterminate co- 
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efficient A, u, &c., corresponding to the equations of condition, 
we evidently get a system of equations of the form 
Hh 
y n” y+ =P A =0, 
which are sufficient to determine the second differentials re- 
quired. 

From this form of result one can see how the ordinary 
equations of motion are derivable from the conception of the 
straightest path, and how, when dealing with part of a system, 
éhese indeterminate coefficients introduce what are equivalent to 
forces. This method of deducing the equations of motion lends 
itself particularly well to the deduction of the principles of least 
action, and the other general methods in dynamics. So far, he 
deals with free systems subject only to internal constraints. It 
is where he investigates how to deal with parts of systems that 
he requires to consider the nature of the conStraints joining one 
part to another. For this purposes @e defines two systems as 
coupled win coordinates can be so chosen that one or more of 
them are the same for both systems. Force is then defined as 
the action one system has on another. Now, when a co- 
ordinat@is the same for fwo systems, one of the equations of 
condition is = 7’, p and #’ being coordinatef of the coupled 
systems, and for this eqfiation the coefficient P becomes the 
same in the two systems, beifg unity Yor each, so that the 
equations of motion involve’ the indeterminate coefficient 
A corresponding to this equation equally with reference 
to each system.e It is thns that the equality of action 
and reaction appears, being thus bound up with the 
constant equality of the commonecoordinate. This seems to 
be where the assumption®that the connections are rigid 
is introduced. When rigid bodies act upon one another by 
non-slipping contdtt, certainly the coordinites of the point of 
contact are common to the two systems. It is alsO'quite evident 
that if we assume rigid bodies acting upon one another by 
contact gnly, we can have no potegtial energy, and all necessity 
for talking about the forces disapped¥s. In Hertz’s system there 
are no forces like Newton’s acting between bodies which have 
rio common @oordinate, like the earth andthe sun. We would 
have to invent cof&nections to explain the mosion before we 
could be certain that action and reaction are equal in this case. 

The proof of the principle of virtual velocities by substituting 
for the forces between parts of a System a number of pulleys 
which produce the same effectsis quite analogous to Hertz's 
supposition that the actual connections are by rigid bodies. It 
is not, however, liable to the objection that the connections may 
become tangled, for it is only applied to the case of infinitesimal 
virtual displacements, while Hertz postulates the possibility of 
his connections existing as the realeones for all time, and 
throughout all fmite displacements of the system. 

The work considers many ofer matters, and shows how all 
the general methods in dynamics are deducible from his funda- 
mental postulate of the straightest path. It includes discussions 
on how best to deal with systems whose connections do not in- 
volve differentials, how, to treat cyclical coordinates, and many 
other matte@s. It is most philosophical and corfdensed, and gives 
one of the most—ifeot the most—philosophical presentations of 
dynamics that has been published. It is worthy of its author: 
what more can be said? ° G. F. FITZGERALD. 





7 
PSEUDO-SATEPLITES OF JUPITER IN THE 
a SEVENTEENTH CENTURY. 


N the New York Nation for January 11, 1894, Dr. D. C. 
Gilman, President of the Johns Hopkins University, called 
attention to aneinteresting letter from John Winthrop, jun.,, to 
Sir Robert Moray, concerning the sam@flites of JufMiter. In this 
letter, which wasg written from Hartford, Connecticut, on 
January 27, 166%, Winthrop described an observation of 
Jupiter which he hæ made on the night of the previous 
6t& of August, when he had very distinctly seen five satellites 
about that planet. He was naturally ‘‘ not with out some con- 
sideration wheth@r that fifth might not be some fixt star with 
which Jupiter might at that tyme be in neare conjunction,” 
and expressed the wish that more frequent observations might 
be made upon that planet with a view to ascertaining whether 
it is not impussible to discern a fixed star, when it is so near 
to the planet as to appear “within the periphery of that single 
intuitus by atube which taketh in the body of Jupiter,” and if 
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so, whether his star is not a new satellite.. He further pro- 
ceeds :—‘' I am bold the rather to mention this as an inquiry 
whether any such number of Satellites or moons hath beene seene 
by your honor or Mr. Rooke [? Hooke] or any mathematitians or 
other gentlemen that have good tubes affd often have the 
Curiosity to view the planet, for possibly it may be new to me 
which hath beene more usually knowne eby others, though the 
notion of such a thinge is not new to my selfe, for I remember 
I mett with the like narration many years since in a little 
booke intituled Philosophia Naturalis per Joh. Phociliden, though 
then I thought that was but a mistake of some fixed starrs.”° 
Now that Prof. Barnard has discovered a genuine fifth satellite 
of Jupiter after the lapse of nearly three centuries since Galileo’s 
telescope detected the Medicean stars, a greater Interest isggiven 
to those imaginary satellites which from time to time have 
claimed a place.in the solar system. In a paperin the Johns 
Iopkins University Circular for last May (referred to in 
NATURĘ, vol. 1. No, 1288p. 113), Mr. Frank H. Clutz bas 
given a probable identification of Winthrop’s supposed satellite 
with B.A.C. 6448. In a postscript to his article it is pointed out 
that the work to which Winthrop refers is presumably the 
“ Philosophia Naturalis, seu Physica §Vetus-Nova ” of Johann 
Fokkens (born at Holwarden in Frigsland in 1618; died at 
Franeker, February 19, 1651)e gAt President Gilman’s sugges- 
tion, I have-followed up this glue, and have succeeded in 
examining the work in question. I find that it contains more 
than a casual reference to additional satellites of Jupiter; in. 
fact, a whole chapter is devoted to a discus$on of certain ob- 
servations, which seems to be sufficiently interesting to deserve. 
a brief notice. s 

Paocylides’ treatise was publishe@ at Franekerin 1651, shortly 
after the death of the author. On the title-page it is described 
as written ‘4Ab Eximio Viro/Jou. PHocyLipe HoLwarpDa/ 
L.A.M. Med. Doct. & Philosophiz,/dum viveret, Profess. 
Ordinario.” There is also # portrait. „The third of the three 
parts into which the book igedivided is entitled ‘* Physica Cœ- 
lestis,” and it is doubtless this portion of the Philosophia 
which Winthrop had in mind when writing his letter go Sir Robert 
Moray. Itis not Phocygides himself who claims to have dis- 
covered new moons of Jupiter; nor does fe believe in their 
existence, On the contrary, he treats the supposed observations 
with the severest disappropation ; and while in general he is 
enthusiastic over the revelations which the telescope had 
already made and was daily making, this particular discovery, 
which he regards as spurious, rouses him to the most sirenuous 
exertions in order to effect its refutation The discoverer, by 
name Antonius Maria Schwrleus de Rheita, stated that he had 
seen, not one, but five new satellites of Jupiter, all farther 
removed from the plarfet than the four Galilean moons, and 
revolving in a contrary directign. Phocylide? account of the 
matter may be briefly summaristd as follows: First he refers 
to. five stars near a certain kauwn star of the four.h magnitude. 
They are ‘‘intrg duodecimum & decinum quintum Piscium 
gradum ” (p. 205) ‘‘versus sinistram secundum Signorum suc- 
cessionem,” (p. 305 and p. 284.) . . 

These stars, he continues, have given rie to n$ little con- 
troversy among learned and experienced &stronomers (astro- 
philos} whether they are fixed stars or erratic, and, more 
particularly, whether they are Sompanions (commilitones) of 
Jupiter.. The discuss’ on of this pomt is then postponed. 
‘Chapter wi. treats of the nuber of the planets and their 
division in kind. Both sarellives and Planets proper: are in- 
cluded in the ‘term “planeta.” After rejecting the sun fron? 
his ancient place among the seven planets, and adding to their 
number the two /a/erones about ‘Saturn and the four about 
Jupiter, discovered in the “ current century by the aid of new 
‘aral admirable instrumegis, such as Tubi Optie, specula, and’ 
others of the same sort,” he adds the Earth to the twelve hitherto 
obtained..” It is thus certain, he says, thet there are at least 
thirteen planets, since it is not yet known whether Mars, Venus, 
and Mercury have any /aterones revolving about them. “Bur 
as tæ the five other circumjoviales which P. Anton. Mar, “de 
Rhei boasts that he has opserved and caliedgUrban Ocia- 
vianæ, learned men are justly in doubt whether they should be 
referred to the fixed or to the wandering stars.” Nothing 
further is added at this place, but he proceeds to divide the 
thirteen planets into primary and secondary. The former (sıx 
in number) are named in order from Mercury to Saturn, with 
the Earth in the Sun’s former place. ihe latter are Saturn’s 
‘two, and Jupiter’s four satellites. The seventh is the-Moon. 
Anyone who doubts this, he adds, will be convinced by what is 
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soon to be Said, as well as by the considerations contained in 
the chapter ‘‘Qe Lune corpore & motu.” After several 
interesting chapters, including one on Saturn and his laterones, 
and another one Jupiter and the Medicean stars, we come to 
chapter xxi., entitled ‘De Pseudo-Jovialibus.: & priorum 
consectaria.” Phocylides’ attitude is at once disclosed. He 
refers to the pseudo-discoverer as ‘‘quidam Antonius Maria de 
Rheita, (homo in Papatu arrogans, invidus, judicio praeceps & 
fatuus, aliorum gloriam pro propria injuste & cum pudoris 
oblivione captans & vindicans).” ; 

The discovery was alleged to have been made at Cologne near 
the end of the year 1642, and was announced in a letter to 
Puteanus. Butit so happened that Hevelius had noticed and 
described these very stars several months previously. His 
observations were made in August 1642 and the succeeding 
m mths, and Phocylides regards the claims of Rheita to have 
been the first to discover them as ‘‘ foatidum mendacium,” as, 
by his own admission, he did not observe them before the end 
of tMg year. The identity of Rheita’s pseudo joviales with 
these fixed stars is shown by a comparison of the actual 
positions of Jupiter on: the dates when the observations were 
made. Our author poin's out that on December 29, the day 
of Rheita’s discovery, Jupiter occupied .the same position as 
on the previous 4th of Sep ember, when Hevelius observed him 
and noticed the five stars, This position is defined by Pho- 
cylides in the weds, “‘decimo tertio gradu Piscium, cum quin- 
decem minutis.” Again, Hevelius saw Jupiter on August 28 


“in decimo quarto gradu Piscium, cum quindecem minutis,”, 


where Rheita observed him on January 4 of the following year 
(1643). ` The’néw circum-‘oviales are ‘then, ‘says Phocylides, 
none other than the stars recently discovered in Aquarius, 
They do not move round Jupiter, as they would do if they 
were secondary planets, and are therefore fixed stars, ‘‘ mane- 
buntque [fix] usque ad seeculi consummationem,” They were 
observed by Hevelius to remain stationary, while Jupiter left 
them’behind him. Phocylides challenges any doubter to look 
for these stars himself, when all five will be found in their 
original position and at the same distances one from another. 
He concludes with the words (p. 289): ‘‘,Hallucinatur. itaque 
crassé & inaùñi nimi glor o'@ Rheita se ipsum utilat,” 

Tne. following will throw further light on Rheita’s 
tendency to form hasty conclusions. According .to Phocylides 


: he declared that he had observed three of the Medicean stars 


to be ina straight line, but the fourth ‘‘tantam obtinuisse lati- 
tudinem, que, si ex centro Jovis Eccentricum’ ad illum excur- 
rentem metiamur, ad quintecem gradus excrescat,” This, sa}s 
our author, is contradictory to the observations of all © mathe- 
maticians,” who unanimously agree that the Medicean stars 
never recede from Jupiter in latitude more than three minutes, 
whether to the north or to the south. He then states that this 
fourth star, so far from being a true Galilean satellite, was not 
eyen a pseudo-jovial, but another fixed star, Gassendi observed 
the satellites on the same night, and saw all four in a straight’ 
line, the second lightly to the north ; but they were differently 
dis »osed with regard to Jupiter. In all probability, Phocylides 
concludes, the first (innermost) satellite was obscured by the 
planet, if, as is likely, the observations were nut made at pre- 
cisely the same hour ; for Jovial Mercury(as he is called) runs 
his course round Jupiter in a few hours more than a whole day. 
Pnovylides supposes that, as Rheita was well aware that there 
were four satellites, he mistook this fixed star for the fourth 
satellite. + i i 
The existence of Rheita’s new satellites was opposed b 
Gassendi in his ‘‘ Judicium de novem stellis circa Jovein visis ” 
(see Delamhre, ‘Hais, de PAst. Mod.,” ii. p. 351), and by 
Hevelius in his ‘* Selenographia,” 73. p. 437). _L.obkowitzius 
defended Rheita against Gassendi (‘* Ph ocylides,” p. 295). 
Delambre devotes several pagés to Rheita, or Schyrle, anc 
gives some account of his work ‘* Oculus Enoch et Elies sive 
Radius sidereomysticus,” Antwerp, 1645. In this book, 
according to Delambre, he admits «hat he has not 
succeeded in observing his satellites again, but asserts 
anew that he noticed changes in their mu.ual distances. 
elle explains their disappearance by connec ing them with 
variable stars, which he supposes to have large orbits and long 
revulutions. He believed, moreover, that the spots of the suns 
were planets, and that the sun itself rotated wut once in a year. 
Phocylides also mentions circum-mariales and circum- 
saturnales, which, no less than the circum-joviales, must be 
held.to be fixed stars. i : 
Tt will thus be seen that Winthrop was right in remembering 


w 
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Phocylides’ treatise as a work in which the discovery of new 
satellites was mentioned. But apparently he dal not remember 
very accurately the position assumed by the author, for the 
book contains but little to encourage an obser@er in the belief 
that he has discovered new satellites. 

It is perhaps worth noticing that the Philosophia was pub- 
lished less than fourteen years before the date of Winthrop’s 
letter ; it must therefore have been quite a new hook when 
Winthrop perused it, as he says, ‘‘ many years since.” 

CHARLES W. L, JOHNSON. 





UNIVERSITY AND EDUCATIONAL « 
INTELLIGENCE. 


Oxrorp.—Prof. J. Burdon Sanderson has been appointed 
Regius Professor of Medicine in succession to Sir Henry W. 
Acland, whose resignation was announced last Term, In 
accepting the Regius Professorship, Prof. Sanderson vacates 
the Waynflete Chair of Physiology, which is more valufble in 
a pecuniary sense. It is naturally a matter of regret that he 
should formally sever his connection with the school of 
Physiology which he may be said to have created in Oxford, 
but it is recognised that no better appointment could have been 
made to the headship of the Medical School which he has done 
so much to encourage, and whose interests he will have further 
opportunities of promoting in his new positio®, 

At a meeting of the Royal Statistical Society held on 
Tuesday, a paper was read, by Mr. L. L. Price, on ‘* The 
Colleges of Oxford and Agricultural Depression.” The 
accounts of the Oxford and Cambridge Colleges have been 
published year by year for some time past, and in Mr. Price’s 
paper the accounts of the Oxford Colleges for the years 1883-93 
were brought under review. The gross external receipts of the 
Colleges were in 1893 some £11,000 less than in 1883, and the 
net external receipts some £13,000. Though the external 
receipts are not entirely derived from agricultural estates, it 
seems within the facts to regard agricultural depression as 
responsible for a loss of upwards of £60,000 of income 
in’ 1893, Turning to the effects of the depression upon the 
emoluments of the Heads, Fellows, Scholars, and Exhibi- 
tioners, to which the College revenues are mainly devoted, it 
appears that these effects have been mitigated by the circum- 
stances that the external receipts are not exclusively agricultural, 
and that the emoluments are also partly derived from internal 
receipts and from Trusts. Still the emoluments of the Heads 
have tallen from £22,811 to £20, 905, and of the Fellows from 
483,820 to £74,749. The emoluments of the Scholars and 
Exhibitioners have however increased from £44,776 to 
448, 378, and their number has grown by upwards of ninety ; and 
if the increased contributions made by the Colleges to the 
University are taken into consideration, the fall in the total 
payments is only about 5 per cent. But there are Colleges, 
where diminutious have occurred of more than 25 per cent. in 
the emoluments of the Fellows, and the figures generally 
are altered considerably for the worse by eliminating a few 
prosperous Colleges, 


CAMBRIDGE.—Mr, A. Hutchinson, Fellow of Pembroke 
College, has been appointed Demonstrator of Mineralogy 
and Assistant-Curator of the Museum, in place of Mr. Solly, 
who has retired. 

The Downing Professor of Medicine (Dr. Bradbury) 
announces that the newly-organised Museum of Materia Medica 
and the Pharmacological Laboratory are now open daily to 
students of medicine, and that demonstrations will be given 
therein by Mr. Marshall, the assistant to the Professor. 

Dr. Gaskell, F.R.S., has been: appointed an additional 
member of the Board for Biology and Geology. 





THE Royal Agricultural Society has now issued its revised 
regulations and syllabus for the society's senior examinations, 
framed in accordance with the important modifications recently 
decided upon. The council have resolved to place annually at 
the disposal of their education committee five life memberships 
of the society, to be awarded to the five candidates who stand 
highest on the list of winners of first-class certificates, and who 
obtain not less than two-thirds of the maximum number of 
marks, The gold medal of the society will be bestowed upon 
the candidate who stands highest on the list of winners of life 
memberships, provided that he has obtained not less than three- 
fourths of the maximum number of marks, and silver medals 
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upon the other winners of life memberships, including the can- 
didate at the head of the list, if he does not reach the standard 
required for a gold medal. 


THE Association of Head Masters held its first meeting as 
an incorporated body on Thursday last. One of the items of the 
agenda was a paperjn which Mr Stuart described the usual 
practice of teaching science, and said most of them were satisfied 
thaf such a system had no educational value at all. All ex- 
periments must be capable of being performed and the observa- 

jetions made by the students. The experiments must be chiefly 
quantitative and especially at first. Books and lecture 
demonstrations must be avoided. He thought that a good 
grougding in sciencé might be given by doing practical work in 
an ordinary class-room, upon common tables, with home-made 
apparatus, The following resolutions were afterwards passed 
by the meeting :— bd 

(a) ‘‘ That the association is of opémion that examining bodies 
should en@ourage a more rational method of teaching science, 
by framing the syllabuses in such a manner that the practical 
work required may be strictly illustrativ@ of the theoretical 
instrua@ion given.” A 

(b) ‘* That it be referred to the general comfnittee to appoint 
a small sub-committee, $ that a report may be presented to’ 
the next summer genetaf meetifg containfhg detailed suggestions 
which it is proposed to maké ta examining bodies concerning 
examinations in science,” 


THE Researclf Scholarship given by her Majesty’s Com- 
missioners for the Exhibition’ of 1851, to Mr, Edward Taylor 
Jones, of the University College bf North Wales, in 1892, has 
been renewed for a third year. Such renewal is only made in 
cases of exceptiopal merit, where valuable scientific results are 
likely to be obtained by a continuance of the schplar’s research 
work, Mr, Jones has just completed, at the University of 
Berlin, an experimental investigation solving an important 
problem in magnetism. An ac@gunt of the research has been 
communicated to her Majesty’s Commissioners, and will shortly 
be publisheg. 

THE Professorship of Mathematics%n the Goyernment Train- 
ing College, Ireland, vacant by the retirement of Principal‘ 
Corbett, has been filled by the appointment of Mr. Dilworth, 
of Trinity College, Dublin. k l 
er nr OOOO ny 

SOCIETIES AND ACADEMIES. 
PARIS? 

Academy of- Sciences, January 7.—M. Marey in the 
chair.—A list gf the present members, foreign associates, and 
correspondents of the Acadegpy is given.—M. A. Cornu was 
elected Vice-President for 1895.—Pre aration, in the elec- 
tric furnace, of graphites fotsonnants, by M. Henri Moissan. 
For all varieties of graphite prepared byeintense heat, the 
temperature of intumescence alter soaking in nitric acid is about 
165°-175° &. They résemble natural graphites in this and other 
respects, hence the probability that the latter have been pro- 
duced at a very high temperature under moderate pressures in 


masses of iron which have ve disappeared.g—The vasomotor 
nerves of the veins, by M. L. Ranvier. From the results of 
experimefits quoted, the authoy concludes that veins as well ass 
arteries are supplicg with vasomotor nerves.—@n the first 
scientific voyages of the Princess Alice, by Prince Albert I. of 

onaco.—Aun addifion to Le Veirier’s theory of the wdvement 
of Saturn and rectification of the Tables, by M. A, Gaillot,—- 
On the approximate development of the perturbation tuaction, 
by M. N. Coçulesco.—On roots common to several equations, 
by M. Walther Dyck.—On the thecap of a systena of ditferefttial 
equations, by M. A. J. Stodolkievitz,—@n the theory of exchange- 
able substitutions®by M. Demeczky.—On the absolute value of 
the magnetic elementeon January I, 1895, by M. Th. Moureaux. 
The values are given for (A) Parc Satut-Maur, Long. 0° 9’ 23” 
E. and Lat. 48° 48’ 34” N. ; (B) Perpignan, Long. o° 32°45” E. 
and Lat. 42%42'8’ N. . 


Elements. Abs, values Jan. x, 1895~ Secular variation in 1894. 
s + o t a 4 

Declination ... (A)rg 12°7 » (B)i4 3'4 «e (A)-53 s (B)- 5'0 
Inclination s.e 65 49 s ba 9°9 ne -r2 ase -08 
Horizontal i 

component se O°1GE4I se 0°22345 ss + O"00017 se +o0'c0025 
Vert» al com- i ` i 

ponent. se 0°42277 +» O°38Q6E ss = 000003 sse +o'ooo2r 
Total force se  0°46617 e» O44914 us -+o o0005 se  +o'ooogx 
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Use of the critical temperature of liquids for the recognition of 
their purity, by M, Raoul Pictet. A convenient method of de- 
termining the critical points of liquids is described. Any im- 
purity causes a difference in the critical temperatures in the same 
sense as the difference produced in the boiltng points, but in 
the former case the difference is of far greater magnitude than in 
the latter.—-On the qualitative separationgof nickel and cobalt, 
by M. A. Villiers. The author avails himself of the property 
of sodium tartrate in preventing the precipitation of nickel 
sulphide while allowing the complete precipitation of cobalt 
sulphide. 
two metals, then soda (not potash) in large excess and hydrogen 
sulphide is passed. The nickel passes ingo the filtrate as a 
nearly black solution, mere traces give a brown tinge. @ The 
method is not quantitative.—Some points in the spermatogenesis 
of the Selacians, by M. Armand Sabatier.—On the genesis of 
intestinal epitheliun?, by M. Etienne de Rouville. Observations 
confirm the author’s views@Rat : (1) The conjunctive tissue con- 
tinues more or less, during life, to be the matrix givfng rise to 
the elements of other tissues ; it is a post-embryonic blastoderm, 
(2) Epithelial tissu are only, in most cases, the forms limiting 
the free surfaces of conjunctive tissue. Physiological res@arches 
on the Lamellibranchs (Tapes decussata, &c.), by M. Piéri.— 
On some lakes in the Alps andgPyrences, by M. A. Delebecque. 


. `» The depths and altitudes of mos} of the*important mountain 


` Takes are given. 
BERLIN. 

. Physical Society, November 30, 1894.—®rof. von Bezold, 
President, in the chair. —Dr. Aschkinass described his experi- 
ments on the influence of electric waves on the galvanic 
resistance of metallic conductors. ® Gratings made of tinfoil 
when placéd near a Hertz exciter showed a diminished resistance 
which was quite independent of the action of tight due to the 

: primary sparks, and was persistent after the cessation of the 


« electric’ oscillations, but could *then be. restored to its original 


+ 


value by mere mechanical pegæssion, A series of expeyments 
proved that it is really the electric waves which altered the 
resistance ‘of the grating, and the results-were extended to other 
metallic conductors, ‘Fhe speaker drew atténtion to analogous’ 
observations :matle by English’ and Swiss plfysicists who had 
found that filings of iron and other- metals enclosed in glass 
tubes had their resistances altgred by electric’sparks discharged in 
their neighbourhood.. In their case, also, the-original resistance 


was restored by mechanical vibration.—Dr. Gross spoke on-the |, 


electrolysis of a solution of mixed nitrate and sulphate of silver 
to which a little nitric acid had been added. Silver was de- 


+ posited on the kathode, ande black substance on the anode ; 


the latter he had not as yet obtained free from silver, but it did 
not contain any sulphur, #lthough 60 percent. of sulphuric acid 
had disappeared from the solution. ° 
Physiological. Society, ‘TRcember 7.—Prof. du Bois 
Reymond, President, in the chair.—Prof. L. Lewin gave an 
account of some experiments made with an alkaloid obtained 
from a North Mexican cactus called ‘‘ Peyotl.” It is well known 
that this plant has an intoxicating action,gand in larger doses 
produces sleep and“a state .of nervous excitatton acc®mpanied 
by a so-called ‘‘ power of prophesying,” simil@rly attributed to 
the sulphurous exhalations of the temple at Delphi. Small 
doses of the alkWloid when give to frogs produced tetanic 
cramps and a greatly increased reflex irritability, analggous to 
‘strychnine ; gut'with this 'differenee, that by carefully apportion- 
ing the dose the effects were permaner® for several days. 
Similar results were obtained.with rabbits,gand Prof. Lewin 


` ‘regarded the new alkaloid as specially adapted to further the 


‘study of the nature of tetanus. In‘ rabbits it was noticed that 
during each paroxysm of cramps, the blood-vessels of the ears 
wereewidely digtended. >The speaker had also fownd alkaloids 
with powerful actions in many: speciés of Cactus hitherto regarded 
as harmless. by botanists, notably one closely resgnbling curare. — 
Dr. G. Joachim had investigated sphygmographically the effect 
of suspension by the head on the circulation, and in the case of 
a number of invalids, of whom some were suffering from heart* 
disease, had observed only a slightly increased frequency of 
pulse, which is probably merely attributable to psychic 
excitation.—~Prof. Gad communicated the results of an investi- 
gation, made by a new method by Mr. Seeler, of Cleveland, on 
the terminations of ‘motor nerves in muscles, which had shown 
that in addition to the motor fibre a non-medullated fibre leaves 
the sheath of~Henle, and is‘distributed to the capillaries of the 
muscle-fibre, whereas the medullated motor-fibres spread out 


o-the muscle itself; . } a ' 
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Tartaric acid is added to the clear solution of thee 
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THURSDAY, JANUARY 24, 1895. 
i s 


A BAD METHOD IN TEXT-BOOKS. 


Lehrbuch der Vergleichenden Anatomie. Von Arnold 
Lang, o. Professor der Zoologie und vergleich- 
Anatomie, Zurich. 4te Abtheilung: Echinodermen 
und Enteropneusten, (Jena: Fischer, 1894.) è 

PFoF: ARNOLD LANG completes, by the pub- 

lication of this fourth part, his treatise on the 
comparative anatomy of Invertebrata. As the suc- 
cessive parts of this work have appeared, the author has 
changed to a considerable degree the limits of spfce 
which he appears originally to have contemplated, and 
has consequently treated those groups reserved for later 
volumes at greater length than that which he permitted 
himself to occupy in the first part of the work. We note 
that he now proposes to rectify this inequality by the 
production of new editions of the earlier part of the 

treatise. a 
Prof. Lang remarks in ‘an interesting “Nachwort,” 

that “man hat es vielfach getadelt”—that is to say, 
“complaints have been very generally made”—that the 
names of authors are not cited in the discussions which 
constitute the text of his work. I confess that I am 
most emphatically jn agreement with those who have 
“getadelt”; and I do not think that Prof, Arnold Lang’s 
contention is either correct in itself or sufficient (if it 
were correct), when he asserts that the book would have 
been double the size it is, had he given an impartial 
account of the historical development of the knowledge 
of the facts which he describes, with reference to the, 
names of the most important authors, There are, it 
seems to me, three good reasons for adopting the method: 
to which Prof. Lang objects. Firstly, such a method 
(namely, ahistorical method not carried beyond the cita- 
tion of the works of the chief contributors to surviving 
doctrine) is the most natural for the mind of the student 
to follow, and gives him the truest appreciation of the 
present condition of knowledge on any topic, and of its 
probable future development ; secondly, such a citation 
of the names of really surviving authorities—that is to 
say, of authors whose work is at this moment admitted as 
being the original and approved source of observational 
record, or theoretical conception still holding its ground 
—is, as a mere matter of bibliographical reference, -of far 
more service to the student than an indiscriminate list 
of memoirs at the end of a chapter (such as‘ Prof. 
Lang gives) without any indication of the contents of 
the memoirs named; thirdly, that such a citation is the 
bare justice to his predecessors and contemporaries 
which every teacher of zoology (or other advancing 
science) should feel bound to accord, and should, I ven- 
ture to say, gladly and scrupulously take trouble to 
ensure for those whose original work he has appropriated 
and accepted. 

I confess that I feel sensible of something ungenerous 
and even unfair when I read the long and careful state- 
ments as to the skeletal and other systems of the Echino- 
derms (300 piges), illustrated by admirable copies of 
other naturalists’ drawings, made in the present volume 
by Prof. Lang, without citing in his text a single name 
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of those to whom he and the world in general are indebted 
for all this knowledge. After all, it may well be ques- 
tioned whether any man of science is justified in making 
statements, even in a text-book, as though he himself had 
investigated and wał responsible for the accuracy of 
these’statements in virtue of his own observations on 
the objects described, when all the time he is simply 
sfating what this man and that man have seen, and 
he has not seen, though he omits to mention the name 
of ang of those to whom he is indebted. When 
such a method is adopted, one is quite unable to dis- 
tinguish the individual opinions of the quthor from the 
mass of second-hand informationgwhich he pours out. 
A very simple introduction of the phrases, “as was first 
shown by X,” or “according to the observations of Y,” 
or again “an observation which I éan confirm, as it has 
been called in questiof,” would alter the whole signifi- 
cance of Prof. Lang’s .discoyrge, and make it not only 
much more valuable, but much more interesting. At the. 
same time, let me hasten to say that every one will at 
once accept Prok Lang’s statement, that his objéct in, 
ignoring the names of zoologists has been to secure : 
brevity. My contention ois that the. end has not 
justified the means, z. 
Take, for instañce, the so-called “ apical ” yervous sys- 
tem of the Crinoids. The disçovery of this remarkable 
and altogether improbable nervous system by that staunch 
and unwearied naturalist, Dr. W° B. Carpenter, in his old 
age, is one of the most delightful’ episodes in the history of 
comparative anatomy. He madesthe discovery after he 
was seventy years of age, and no one believed that his in- 


terpretation of his observations yas correct when he first 


-Old as he was, he lived to see his discovery 
This extraordinary 
nervous system is described at some length, and explained 
by figures in Prof. Lang’s booke; yet the name of Dr. 
Carpenter is not once mentioned jn connection with it,’ 
and the figures given Sn 966) are taken from and 
ascribed to Beyrich (!) and @arpenter’s son Herbert, who 
merely worked out, long after his father’s complete 
publication, some details of the old ntan’s discovery. 
On the other hand,the mere accident that the cceca 
of the lartern-nfembrane, discovered by Prof. Charles 
Stewart in the Cidaridæ, have no special name, results 
in a recognition of his interesting discovery by the title 
of the “ Stewartschen Organen.” i 

The unsatisfactogy charaĉter of Prof. Langss method, 
if we regard his book as one for reference and assistance 
in tracing the more recent discoveries, is well exhibited 
in the section of little more than one page (pp. 1036, 1037) 
on the axial organ of Echinoderms (dorsal organ, heart, 
pseudo-heart, renal organ, plast#logenous gland, ovoid 
gland, lymph glend). Here the Space assigned by the 
author seems to begingularly out of proportion to that 
given to other topics, and we get not only the very 
scantiest description of .the axial organ in Asterids, 
*| Ophiurids, Echinoids; and. Ctinoids, but no indication or 
reference whatever to ampler soutces of information. 
Since this is really one of the critical. subjects of recent 
investigation in Echinoderm anatomy, it is to be regretted 
that’ Prof. Lang says so little about it. 
_ Whatever faults one may find with Prof. ‘Lang’ s book, 
there is no doubt that it also has merits, and will be 
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found to contain a survey of Echinoderm morphology 
more extensive than that accorded to the morphology of 
other groups by the same author, as well as some useful 
original diagrams, such as that of Penfremites, on p. 968. 
E. Ray LANKESTER. 
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THE STUDY OF ROCKS. 


Lehrbuch der Petrographie. Von Dr. Ferdinand Zirkel, 
Ord. Professor der Mineralogie und Geognosie an der 
Universität Leipzig. Zweite gänzlich neu verfasste 
Auflage. Three vols. 8vo. Pp. 2619. (Leipzig: Engel- 
mann, 1893-44.) l i 

HE appearance df*a second edition of Prof. Zirkel’s 
admirable “Lehrbuch der Petrographie” is an 
event of no little importance in the history of geological 
science. The part played by theauthor of thi® work in 
developing the methods of micrgscopic analysis, as ap- 
plied to rocks, is teo well kmown tocequire recapitulation 
in this place, and the lon series of petrographical 
memoirs with which he has enriched geological 
literature—dealing with the rocks of thé North American 
as well as with those of the European continent—are 
familiar to all students. Whit a great number of works 


treating of the microscopic study of rogks (including the | 


author’s own “Die mikroscopische Beschaffenheit der 
Mineralen und Gesteine ”) have appeared during the 
twenty-eight years whigi have elapsed since @he ‘first 
edition of the “‘ Petrographie” was published, there is 
not one among them that quite occupies the place of that 
excellent treatise—with its wealth of iffformation on the 
history and development of petrographical nomenclature. 
The rapidity of growth of this branch of geological 
science during the past thigty years, is brought out in a 
very striking manner by a comparison of the first and 
second editions of this standard work. The first edition 
consisted of two thin vflumes with an aggregate of 1241 
pages; the second edition forms three bulky volumes 
with 2619 pages. But ths is not all :*it is evident to 
any one who peruses these volumes, that, in spite of the 
employment of more than double the number of enlarged 
‘pages, with much small type introduced, the author has 
found it imposgible to discuss in àll their aspects the 
views of previous authors with, the eompleteness and 
comprehensiveness that were so remarkable in the first 
edition of thebook. The stfdent may be satisfied that 
Prof. Zirkel has overlooked little or nothing of ithportance 
in the litérature of his subject ; but,*not unfrequently, it 
will be noticed that in his attempt to» deal as concisely 
as possible with this vast mass of literature, he has made 
statements with respect to the views of the authors quoted, 
which are Scarcely borne out by a reference to the 
memoirs themselves. , While, therefore, this new edition 
will be invaluable in supplying ample réferences to petro- 
graphical literature, it will not in aħy way obviate the 
necessity of consulting the original memoirs. s 
As indicating the fulnesswith which the sifbject is now 
treated, we may mention that the number of pages 
dealing with “ General Petrography ” has increased from 
171 to 634. The account given of the optical properties 
of minerals and of the structure of rocks, as made out 
by the aid of the microscope, is naturally responsible for 
a large part of this increase; the description of the 
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A : 
common rock-forming minerals, which was comprised in 

forty pages in the first edition, now ‘requiring no less 

than 291 pages. The greatest defect in this part of the 

work will be found in the absence of illustrations. Of this 

the author is fully sensible, as will be seen from a 

reference to his preface ; but, as he justly pleads, the 

addition of illustrations ċould not fail to add to the 

bulk and cost of a book that has already grown to ® 
encyclopædic dimensions. 

* Every student of geology will naturally examine the 
work with the desire to learn what are the present views 
of so great an authority as Prof. Zirkel on the vexed 
subject of rock-classification and nomenclature. In the 
first edition of the book, our author, following the plan 
of frost German writers upon the subject, attempted to 
class rocks according to their structure and mineralogical 
constitution, quite irrespectively of their origin, into 
simple crystalline rocks (ice, rock-salt, quartz-rock, lime- 
stone, &c.), compound crystalline rocks of granular and 
schistose chgracter respectively, and clastic, or frag- 
mental, rocks. In the second edition, he departs from 
this method, and commences the descriptive portion of 
the book with an account of the “ Massige eruptive 
Erstarrungsgesteine,” which occupies no less than 1292 
pages. This is followed by an account of the “ Krystal- 
linische Schiefer” (275 pp.), the “ Krystallinische oder 
nicht-klastiche Sedimentgesteine” (230 pp.), and the 
“ Klastichen Gesteine” (125 pp.). It will thus be seen 
that the primitive classification into crystalline (simple 
and compound) rocks and clastic rocks, has been 

abandoned for one in which account is taken of their 
mode of origin. 

In dealing with the great class of igneous rocks, Prof. 
Zirkel has also introduced some modifications of his 
original method. In 1866, he grouped these rocks ac- : 
cording to the nature of the alumino-alkaline silicate 
present in them, into Orthoclase-rocks, Oligoclase- 
rocks, Nepheline- and Leucite-rocks, Labradorite-rocks, 
Anorthite-rocks, and rocks without felspathic con- 
stituents. The obvious objections to this classification 
were: (1) That many rocks contain several distinct 
species of felspar, notably in: their porphyritic con- 
stituents, and in their groundmass respectively ; and (2) 
that geologists possess no simple, infallible, and easily 
applied test for ascertaining the exact species of felspars 
present in rocks. In 1873 (in his “ Mikroskopische 
Beschaffenheit der Mineralien und Gesteine”), Prof. 
Zirkel abandoned this classification for the simpler 
division of felspar-bearing rocks into Orthoclastic and 
Plagioclastic. This classification, which is facilitated by 
the general presence of twin striation as an easily recog- 
nised distinction of the plagioclases, has now been very 
generally adopted by petrographers. In the work before 
us, however, the author divides the felspar-bearing 
igneous rocks into two series, distinguished by the pre- 
dominance of an “alkali felspar” or of a “soda-lime 
felspar” respectively. It does not appear to us that any- 
thing is gained by this new.departure, which will com- 
pensate for the admitted difficulty of applying the test 
for the discrimination of the two classes. Another 
change in classification which will interest English 
readers is that, while the separation of volcanic rocks 
into two series, the pre-tertiary (palzo-volcanic) and 
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post-tertiary (neo-volcanic) is maintained, the Plutonic 
rocks are admitted to be of all ages. 

Geologists will, alas, look in vain in tleis work for 
any indication that they may hope for a speedy termina- 
tion of the terrible. confusion that has so long prevailed 
with respect to petrographical nomenclature. Onthecon- 
trary, they will find that in addition to having to reckon 
with the schools of Paris and Heidelberg, as they have 
done in the past, they will now have to take account 
of a third—that of Leipzig! With some of Prof. 
Zirkel’s criticisms of contemporary paleontological 
literature, English and American geologists will heartily 
sympathise. The employment of such terms as granitite, 
granophyre, &c., with significations different from 
those given to them by the authors of th names, 
cannot but fail to lead to almost endless confusion, 
and ve ase glad to see that the authority of Prof. 
Zirkel is thrown into the scale against such principles of 
nomenclature being adopted ; but in other cases we can- 
not but think that his objections to the nognenclature of 
other authors are not likely to be sustained by future 
workers in this branch of science. 

Whether the confusion that now exists can be removed 
by any friendly discussion between the representatives 


of rival schools—such as those of the international 


committee proposed at the late Geological Congress at 
Zurich—time alone can show. If this be impossible, 
and writers in France and Germany, respectively, 
continue to ignore the terminology employed in other 
countries than their own, then it appears to us that, if 
science is to maintain her cosmopolitan character, only 
one method of escape is possible. We must follow the 
example of the other natural-history sciences in adopting 
the test of Jréorzty as absolute and final in our termin- 
ology of rocks. That many inconveniences must result 
from such a course may be readily admitted ; and it will 
not be easy to fix upon the Linnzeus of our science—or 


- to decide upon the date at which exact petrographical 


literature may be supposed to have commenced. But 
almost any trouble and difficulty of this kind is worth 
encountering, if we may hope that geologists in the future 
will, in speaking of rocks, attain that great desideratum 
of “one thing—one name.” 

In the meanwhile, we are not ungrateful to the author 
of the work before us for the enormous labour and pains 
he has taken in wading through the great mass of 
petrographical literature; in furnishing us with correct 
statements concerning the origin and history of terms; 
and in placing on record the decisions he has arrived at 
upon many of the difficult problems that confront us. 
The “Lehrbuch der Petrographie” has always been a 
standard work of reference ; and, in.its new form, it has 





become more indispensable than ever. J. W. J. 
OUR BOOK SHELF. 
Pithecanthrapus Erectus, eine Menschenaehnliche 


Uebergangsform aus Java, By E. Dubois. 
40, illustrated. (Batavia, 1894.) 


Java, from its geographical situation, being just one of 
those courtries where the remains of a connecting form 
between man and the higher apes would be extremely 
likely to occur, zoologists have naturally been attracted 
by the title of the work before us, which proclaims in no 
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uncertain tones that such a missing link has actually 
been discovered. A feeling of disappointment will, 
however, probably come over the student, when he finds 
how imperfect ara the remains on the evidence of which 
this startling announcement is made; and when he has 
submitted them to a critical examination, he wil] probably 
have ,little difficulty in concluding that they do not 
belong to a wild animalatall. The specimens described 
are three in number, and were discovered in strata of 
pfesumed Pleistocene age near a spot called Trinil. 
The first of these is a last upper molar tooth,. found 
during the drying-ep of a river-bed in the autumn of 
1891. “A month later, the roof of a large cranium was 
discovered in the- same bed, at a distance of only 
about a yard from the spot where he tooth laid. 
Finally, in August 1892, at a distgnce of some sixteen 
yards highér up the stream, a left femur was disinterred, 
which is stated to present much more human resem- 
blances than either of the other two Specimens. The. 
bed fron? which this bane was derived is stated to have 
been the same as tbat from which the other two 
specimens were obtajngd. [he authoy is confident that 
all are referable to a singleaanimal; and we are content 
to accept this view. 

Especial stresqy is laid on the femur as indicative of 
human affinities ; and here again we are in agreement 
with the author, only we would go one step further, and 
say that it actually is human. As is pointed out in the 
text, this bone has a large exostosis below the lesser 
trochanter ; and We believe that such slight differences 
as it shows from normal human femora, arẹ due to this 
diseased condition. With regard to the skull, which 
shows @ marked human facies,but an extremely small 
development of the brain-cavity, the absence of ridges 
on the calvarium clearly shows that it can belong to no 
wild anthropoid , and there appears every reason to 
regard it as that of a microcephalous idfot, of an un- 
usually elongated type. The molar, so far as we can see 
from the figure, may likewise peffectly well be human. 

Haeckels “ Pethecanthrogus” may, therefore, be 
relegaied to the position of an hypothetical unknown 
creature for which it was originally proposed ; while the’ 
specific name “ereciu#s” must begome a synonym of the 
frequently misapplied “ sagzezs.” R. 


° 
The Planet Parth. An Astronomical Introduction to 
Geography. By R. A. Gr€gory, F.R.A.S. (London: 
Macmillan and Co., 1894.) 


IT is, perhaps, one of the consequences ‘of the antiquity 
of astronomy that it is not now usually presented to the 
youthful Mind ir a thoroughly scientific manner. The 
established truth@of the science, in so far as they con- 
cern the earth’s place asa planet, though once so astound- 
ing to mankind, are now $ commonplace*that the edu- 
cational gdvantages of a study of the phenomena which 
brought them to [ght are®*frequently overlopked alto- 
gether. As in the case of geography, information rather 
than education appears to be the principal aim of astro- 
nomical teaching when it is not carried beyond the 
elementary stage which it reaches in schools; although, 
when properly handled, there is no subject better cal- 
culated to lead the mind into a s®ientific g@ove. 

We therefore cordially welcome this attempt to 
indicate the lines which should be followed for a pro- 
fitable study of that portion of astronomy which deals 
with the earth as a planet. The bald statemegts as 
to the eartk’s dimensions apd movements, so frequently 
appearing in the text-books of geography, furnish the 
sole astronomical knowledge which many.acquire ; but 
they are, as Mr. Gregory remarks, quite inadequate. 
The design of the little book before us, is first to 
direct the students’ attention to observations which 
they may generally make for themselves, and then to 
show how such phenomena can be accounted for. Thus, 
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in the first chapter, a concise account is given of the 
means of naming and identifying stars, sufficient to make 
possible an intelligent observation of the diurnal motion 
of the celestial sphere; and in the gext chapter, it is 
shown that the observations can be explained by regard- 
ing the earth as a spinning globe. | The same method is 
followed throughout. po 

On the whole, the subject-matter has been judiciously 
selected, but a slight want of proportion is shown in 
introducing explanations of the phases of Mercury antl 
Venus, while those of the moon are not referred to at all. 
The chapter on the determination of éhe size of the earth 
would have been a little more educational if the d€scrip- 
tion of the methods employed had been accompanied by 
hints as to the amount of playground surveying which is 
possible by the use of g@eprotractor and foot-rule, 

The book forms an admirable introduction to astro- 
nomy, which stands a fair chance of fulfilling the author's 
hope “that this4ittle book will help to revive the obser- 
vational astronomy of pre-telescogic times.” This branch 
of astronomical knowledge is errata not without danger 
of being neglected in favoug pf the fascinating and rapidly- 
advancing study ofthe résuls obtained by the use of the 
camera and spectroscope. The explanations are models 
of clearness and accuracy,and the diagrams illustrating 
them are excellent. Many of them are new, and involve 
original ideas of the authgr; as, for instance, a diagram 
illustrating the sun’s apparent path in winter and sum- 
mer, and another showing the principle of Foucault’s 
pendulum by a lecture experimen® Teachers of 
geography *and physiography will do well to make 
themselves familiar with Mr. Gregory’s methods. 

o 





LETTERS TO THE EDITOR. 


[Zhe Editor dees not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications. | 


The Hodgkins Prizes. 


THE time for the recepaion of treatises or essays offered in 
competition for the Hodgkins Fund Prizes of 10,000 dols., of 
2000 dols., and of rooo ols. respectively, cloved on December 
31, 1894, and all papers so offeged are now in the hands of the 
Commitee of Award, - . 

In view of the very large number of competitors, of the 
delay which will he necessarily caused by the intended careful 
examination, and of the further time which may be required to 
consult a European Advisory Committees if one be,appointed, 
it is announced that authors are now at liberfy to publish these 
treatises or essays without prejudice to their interest as com- 
petitors, S. P. LANGLEY. 


Washington, January IO, ° 
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° The Artificial Spectrume Top. 


As the spectrum top is exciting a good deal of interest at the® 
present moment, perhaps I may be allowed to record some 
experiments which I have made with a view of arriving at a 
solution of the colour problem which it sets. I have observed 
the solours produced by the white light of the positive pole of 
the electric arc, and also by monochromatic light produced by 
means of my colour-patch apparatus. The t@p was rotated on 
a horizontal axis at any desired speed by means of an electro- 
motor, The following colours were observed (No, 1, No. 2, 
No. 3,gnd No, 4 are the triple lines in order. from the centfe 
of rotation) : ` ° 

White light. ° 
No. 1. Crimson. ` 
No, 2. Olive green. 
No. 3. Grey (slightly violet}. 
No. 4. Dark violet, 


(When the yellow light of gas is used,the above results would 
be mudified). 
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Red (C light). 
Red. 

. Lighter red, 

. Very light olive green, 
. Darker olive green. 


Green (Magnesium b). 


. Bluish-green. . 

. Lighter bluish-green. a 
. Same as No. 2. 

. Ruddy black. 


° Blue (near the blue lithium). 


No. 1. Grass green. 

No. 2. Lighter grass green. 
No. 3. Same as No. 2. 
No, 4. Ruddy black, 


"e Violet (all the violet of the spectrum), 


No. 1, 2, and 3. Light violet. 
No. 4, Darker violet with a suspicion of red. 


When a red a little below the red lithium line was employed, 
all the groups appeared dark red, and as in the 3 sensation 
theory this part and the violet are simple sensations, the results 
obtained in theg last, were to be expected. 

The next two series are interesting, observations being made 
in white light compounded by the ‘mixture of two simple 
colours. : 


z 
goes 
Bw Nh m 


Mixture of red and green to make white. 


No. 1. Indigo-blue. 

No, 2. Reddish orange. 
No. 3. Sameas No. 2. 
No. 4. Darker orange. 


Mixture of yellow and blue to make white. 


No. 1. Sky blue. 

No. 2. Sage green. 

No. 3. Same as No, 2. 

No. 4. Bluish-black (perhaps black). 


These results were confirmed by an independent observer 
When the rotation was reversed the same order of colours was 
observed, but in the reversed order. These observations seem 
to confirm the original opinion I had formed regarding these 
phenomena. f ” 

Bearing in mind that none of the observed colours in the 
lines are pure colours, but mixed with a certain quantity of 
white, and are seen on a more or less dark ground, then if the 
order of persistency of the three colour sensations be violet 
(blue), green, red, the results would be as given above. ° Should 
this be so, the velocity of rotation must alter the position of the 
colours seen in white light, the violet being the last to be seen. 
on No. r when rotated more rapidly, and this is the case. The 
effect of contrast also has to be taken into account. 

I have made a good many more experiments under varying: 
conditions of position and dimensions of lines and proportions of 
black to white; and it seems possible that this toy, when 
modified, may be adapted to give valuable information as regards. 
certain problems in colour vision. W. DE W. ABNEY. 


WE have recently made a few experiments bearing on the 
phenomena exhibited by Mr. C. E. Benham’s artificial spectrum 
top (see NATURE, November 29, 1844, p. 113), and the ex- 
planation of them suggested by Prof. Liveing (NATURE, 
December 13, 1894, p. 167), and have obtained results which 
we believe to be novel and of some scientific interest. 

In the first place, if Prof. Liveing’s explanation be correct, 
there seems to be no reason why the same effects should not be 
obtained with broad bands instead of lines, the bands being 
drawn in precisely the same manner as the lines upon the white 
half of the disc. ; 

It appeared to us of some importance to determine if this 
were really the case, as we thought the effects obtained with 
Mr. Benham’s top might possibly be due to irradiation being 
different in amount for the different colours, while the change in 
colour with reversion in direction of rotation was presumably due 
to the black lines succeeding, upon a given part of the retina, a 
previously white ground in the one case and a previously black. 
one in the other. 
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If this were so, by using broad bands instead of lines, one 
would expect to get a coloured line at each border, while the 
central portion remained uncoloured. Prof. Liveing’s theory 
would lead one to expect a uniformly coloured bad, 

Accordingly, we prepared a disc, one half of which was 
blackened and the other half left white, as in Mr. Benham’s 
‘top, and on the white half were described three black circular 
bands about one centimetre broad, with radii of about 4°7 and 
10 centimetres respectively, and each with an arc of 45°, The 
outer band was described in an opposite sense to the two inner 
bands, that is to say, in such a manner that if the disc was 
‘rotating so that the order of succession for the two inner bands 
was black field, bands, white field, for the outer band it w&s 
white, bands, black. The disc was rotated by attaching it to 
the spindle of an electromotor, the speed of which could be 
graduated by friction against the spindle. 

On rotating the disc at a slow speed, in such a direction that 
‘the order of succession for the two inner bands was black, bands, 
white, the following results were obtained :—The two iater 
‘bands were each bounded on both inner and outer edges by a 
bright red line, fading off towards the centre in a dark, some- 
what reddish, ground, which became less coloured and darker as 
it approached the centre, The outer band presented a marked 
-contrast to these two; the whole extent of the band itself was 
black, entirely free from colour, but on the white ground on both 
borders of the band, and apparently outsideit, there appeared a 
brilliant coloured band, varying in colour from blue to green. On 
reversing the direction of rotation, the appearances were exactly 
reversed ; the inner bands now became black bordered by green, 
and the outer band reddish black lined by bright red. 

We do not contend that this experiment proves that the effect 
is one of irradiation, for it might easily be supposed that the 
heightened effect at the border is one of contrast with the 
surrounding whiter coloured field. Our next experiment, on 
the effect of change in the speed of rotation, also tends to 
negative the idea that the colours are due to irradiation, as there 
is no reason to think that if irradiation were the cause, there 
would be a change in colour with a change in the speed of 
rotation, as was found to be the case. 

To test the effect of change in the speed of rotation, a disc of 
-one of Mr. Benham’s tops was detached, fixed to the spindle of 

the electromotor, and rotated in such a direction as to cause the 
three central bands to appear red with a slow speed of rotation. 
‘On gradually increasing the speed, a remarkable series of 
changes in appearance presented itself. The bright blood-red 
of the three inner lines gradually grew darker and duller, and 
then passing rapidly through a transition, the shades of which 
we were unable to observe, gave place to a most vivid green, 
which in turn, with still increasing speed, passed through 
another transition stage into blue, deepening into a full violet 
at the greatest speed we could obtain. On causing the motor to 
slow down, the same changes in an inverse order from violet to 
red were observed, These changes in colour with the same 
direction of rotation are very remarkable, and seem to us to be 
in direct opposition to Mr. Benham’s explanation supplied with 
the top ; for if the colours are due to a certain percentage of the 
etherial vibrations being cut off, this percentage will remain the 
same for all speeds, and there is no reason apparent why there 
should be a change in colour with difference in speed. Neither 
are they easily explainable on Prof. Liveing’s theory that red is 
the first colour to appear, and.blue the last to disappear ; also, 
the green we got at the intermediate rate was certainly not a 
neutral grey or green, but a pure vivid green. Probably other 
observers have not used a greater speed than that of the first 
transition stage from red to green, which has a kind of neutral 
green tint. 

An experiment was next made with a disc constructed 
similarly to that of Mr. Benham, but having white lines drawn 
on the black semicircle instead of black lines on the white part. 
On rotating this disc so that wie lines on d/ack ground suc- 
ceeded the black surface, with slow rotation the colour obtained 
was red, but a different kind of red to the deep blood-red given 
by Mr. Benham’s top in the case of d/ac& lines on a whzte ground 
also following a black surface, viz. a very bright red, evidently® 
not saturated. With higher speeds there followed a light green 
and light blue, both evidently containing white. The difference 
in hue of the two series of colours seems obviou-ly that in the 
-case of the white-lined disc the colours are mixed with white, 
and in that of the black-lined are mixed with black. 

Throughout the series of experiments we have tried to eliminate 
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psychical errors as much as possible, by experimenting on 
persons unacquainted with the expected results. 
Belfast, January 15. J. M. FINNEGAN. 
B. Moore, 


The Kinetic Theory of Gases. 


TuHE difficulty of redbnciling line spectra with the kinetic 
theory’ of gases, has been referred to by Prof, Fitzgerald 
(NATURE, January 3, p. 221). The following considerations 
skow that it is possible under certain suppositions to have a 
number of spectral rays with a very restricted number of degrees 
of freedom. Most of us, I believe, now accept a definite 
atomic goage of electficity, and if each charge is imagined to 
be capable of moving along the surface of an atom, it would 
represent two degrees of freedom. Ifa molecule is capable of 
sending out a homogeneous vibration, it meags that there must 
be a definite position of equilibriugyof the ‘‘electron.” Jf 
there are seweral such positions, the vibrations may take place 
in several periods. Any one molecule may perform for a cer- 
tain time a simple periodic oscillation abovg one position of 
equilibriugn, and owing to some impact the electron may be 
knocked over into a new #osition. The vibrations under these 
circumstances would not @be quite homogeneous, but if the 
electron oscillates about any ore positio» sufficiently long to 
perform a few thousand oscillations, we should hardly notice 
the want of homogeneity. Each electron at a given time 
would only send out vibrations which in our instruments would 
appear as homogeneous. Each molecule could thus suc- 
cessively give rise to a number of spectral rays, and at any one 
time the electron in the different molecules would, by the laws 
of probability, be distributed over all possible positions of 
equilibrium, so thae we should always see all the vibrations 
which any one molecule of the gas is capable of gending out. 
The probability of ao electron qsgcillating about one of its 
positions of equilibrium need not be the same in all cases. 
Hence a fine may be weak not Veeause the vibration has a 
smaller amplitude, but because fewer molecules give rise to it. 
The fact that the vibrations of a gas are not quite homogeneous, 
is borne out by experiment. If impacts become pore frequent 
by increased pressure, we should expect from the above views 
that the time during which an electron performs a certain 
oscillation is shortened ; hence the Ime should widen, which is 
the case. I have spoken, for the sake of simplicity, as if an 
electron vibrating about one positfon of equilibrium could only 
do so in one period. If the forces called into play, by a dis- 
placement, depend on the direction of the displacement, there 
would be two possible frequencies. ®If the surface is nearly 
symmetrical, we should have double lings. A 

The only weigt I attach to these speculations lies in the 
illustration it affords that a numær of spectral lines does not 
necessarily mean an equal number of degrees of freedom. In 
the existence of the ‘‘electron” I firmly believe; and this 
necessarily implies a very restricted number ofevariables 

: ARTHUR SCHUSTER. 
e 


e . an a . 
“Acquired Characters.” 


IT would appear that Prof. Lankester has not thought it worth 
while to read all the letters tht have appeared În NATURE on 
the questiom raised by Sir Edward Fry, unless it is to be inferred 
from his remarks that he confin@s himself to the cogsideration 
of the arguments of those who have a place on the scientific 
Olympus of the Royal Society. In my letter, published 
December 6, I defended Lamarck’s laws against the accusation 
that they were reciprocally destructive. Prof. Lankester 
reiterates his accusation without any further support. But this 
is not the whofe question. In his lag letter he suggests that 
acquired characters corresponding to Mr. Galton’s definition 
should be taken, aed an investigation made as to whether they 
are inherited or not jn later generations. But in his former 
leifer (November 29) he suggested very distinctly and deliberately 
that such an investigation was unnecessary, because the question 
was already €ettled. He has glready condemned the heretic, 
and now consents to his trial, His words were—‘ Since the old 
character had not become fixed and congenital after many 
thousands of successive generations of individuals had developed 
it in response to environment, but gave place to anew character 
when new conditions operated on an individual, why should 
we suppose that the new character is likely to become fixed after 
a much shorter time of responsive exisience?” To apply this 
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once more to the case of pigment in relation to light. For 
thousands of generations no pigment has been developed, say, 
on the lower side of a flat fish, no light having fallen on it. 
The skin is experimentally exposei to light, and pigment 
appears: therefore the acquired characte of absence of pig- 
ment, after thousands of generations, has produced no hereditary 
change, has not altered the potentialities of the tissue. The 
argument is fallacious, because the queStion of how much pig- 
ment is entirely ignored, and also the question how lo&g the 
development of pigment experimentally takes. The force of 
the argument is entirely on the other side. Assume in this 
case, as Prof. Lankester does in his general argument, that the 
old character, the absence of pigment, is an acquired character. 
Then experiment has shown that this Character is inperited : 
that is to say, the action of light obviously overcomes a 
resistance in producing pigment, and after years does not 
produce as muck as on the upper side is present from the 
beginning. This resistanee can be nothing else than heredity, 
the inheritance of a tendency to pigmentlessnes . Therefore 
the acquired character is inherited. It is undeniable and in- 
disputable that the argument propounded by Prof. Lankester 
proves the inheritance of acquired characters, if it ig properly 
applied in acc8rdance with the facts, “This is on the assumption 
that the ‘old characters” are a@quired. If they are not 
acquired, the argumtnt has h8 force Atall. The facts allow us 
to say that the tendency to pigthentlessness, or the resistance to 
the development of pigment on the lower side of a flounder, is 
certainly inherited, but whether or not it isgiue to the absence 
of light during many successive generations we do not know, 
' As Sir Edward Fry says, jf we by definition confine the térm 
. “acquired character ” within the éimits of an individual history, 
then of course an acquired character can never be inherited. The 
question is whether the conditions which produce a change in 
the individfal can affect the offspring? The experimental 
investigation must take the dollowing course. Suppose a given 
amount of stimulation X tqact upon individuals in guccessive 
generations, producing in the first generation a result v. Then 
the question is if X remains the same, does x remain constant 
or not? If there is no inherited effect, then 2 must remain 
constant in alb succeeding generations, If eœ increases by some 
amount, however small, and becomes ++a@, then æ is not 
acquired by the individual, but inherited, and it is clear that 
the result will go on incr®asing to x+22, «-+3a, and so on to 
x+ na, where 7-represents the number of generations. In my 
own opinion, there is evidence that something of this kind does 
occur, though definite investigations are much to be desired. 
Plymouth, January TI. g J. T. CUNNINGHAM. 





As one who has beén reading the discussign in your pages 
on the meaning of the terny ‘‘acquired characters,” I may 
perhaps be permitted to direct attention to the history of the 
term. It was first used with reference-not to species but to 
individuals, Every character of an individual is either derived 
from the fecundated ovum or acquired during life. This was 
obvious ; and the question arose: Could acquired qharacters be 
transmitted? As long as the term is applied to an individaal, 
it has that kind of precision which is desirable in all scientific 
terminology, ngmely, that it perfgctly explains itself. 

Glasgow, January 12. JOHN CLELAND, 

e 





‘ e 
Chinese Theories of the Origin of Amber, 


In my letter on ‘‘Some Oriental Beliefs about Bees anfi 
Wasps ” (NATURE, vol. L p. 30, May 10, 1894), I have traced 
the origin of the Chinese belief in the production of amber 
from bees into the presence in amber of hymenoptorous remains, 
Apparently geveloped {om this belief, there * another mis- 
conception recorded by Chang Hwa (killed 300 A.D.), whose 
passage on the subject reads as follows: ‘‘ I@ ‘Shinsien-chuén,’ 
it is said, the resins of the pine and arbgr-vite, after remaining 
underground for one thousand years, are turned into Pechyma 
cocos ¢F wh-ling),} which is turned into amber.’ Notwithstanding 
this statement, the Mount Jai produces Pacbyma, but no 
amber; whereas Yung-chang ... produces amber, but no 
Pachyma. Another theory is that amber is made by burning 
the honey-combs, Which is true of these two theories is not yet 
decided.” 2 

OF all Chinese theories propounded to account for the origin 


1 Identified thus in Dr. K. It6's '* Nihon Sambutsu-shi,” part vii 
**Péh-wuh-chi,”’ tom. iv., sub. t ¥éh-wuh.’ 
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of ambe®, the most veracious one is given in Li Shi-Chin’s 
work,? thus: ‘* Amber originates in the resin of pines; when 
the pines, wfh their branches and knots luxuriantly growing, 
were heated by the sun, the resin came out of the wood ; it 
coagulated after days and sunk underground, and after under- 
going subterraneous changes, left behind the lustrous substance 
[which is amber]. In this condition still it has in it the tenacity 
of resin, so that when it is rubbed and warmed between the 
palms, it can pick up particles of dust. Those insects in its 
enclosure had cohered with it before its sinking underground.” 

Besides the resin of pines, the exudation from the “Fung” è 
(Liquidambar Maximowiczit) is asserted by Kan Pau-Shing 
(ved in the tenth century A.D.) to be a nascent form of amber,* 
the opinion well coinciding with the Western idea that has given 
to styrax the name ‘‘ Liquidambar,” ë 

In ‘‘Shi-shwoh ” (written in the fifth century A.D.) amber 
is said to be formed from the subterraneous metamorphosis of 
the gum of peach trees, which reminds us of the simile, ‘* Like 
gum from the cherry,” used by Pliny in his exposition of the 
resifious origin of amber.” 

Some other theories are full of absurdity. One of these 
holds that the dragon’s blood buried underground turns to 
amber, and the demon’s to agate. Also, the etymological 
origin of ‘* Hu-péh,” the Chinese name for amber, is involved 
in myth. In ancient times this word was written in two letters, 
together signifying ‘‘ Tiger’s Soul,” which is explained in this 
way: “At nig&t the tiger applies its one eye for illumination, 
and another for vision. When it is shot with arrow the light 
of the eye, which is the tiger’s soul, sinks underground, and 
turns into a white stone... . Amber resembles this stone; 
hence the name.” 9 

According to ‘‘ Hwai-nan-tze”’ (written in the second century 
B.C.), “the dodder is the outgrowth of amber.” Almost 
inexplicable as this story may appear, I have found certain clues 
to its elucidation. Kau Yú (lived in the second century A.D.) 
gives ‘Nii-l6” (4e, Usnea longissina) as a synonym of 
‘t Tú-sze” (če. the dodder).!? From this it is evident that the 
early Chinese have confounded Usnea with dodder—the con- 
fusion caused by the superficial resemblance and similar habitats 
of the two plants. Now, there is a Chinese belief recorded 
about 240 B.C., that Pachyma cocos is the root of dodder,!4 
which has doubtless grown out of the common occurrence upon 
and under the pines of the Usnea and Pachyma. And as this 
Pachyma had been held as an intermediary phase through which 
resins were to pass into amber (see above), it would seem that 


the story which affirms the dodder to be the outgrowth of s” 


amber, was not inconsistent with the understanding of the early 
Chinese theorisers, KumaGusu MINAKATA. 
January 11. 


Rhynchodemus Terrestris in Germany. 


In Nature of October 25, 1894 (p. 617), Mr. Scharff 
mentioned Rhyuchodemus terrestris, as stated, in Germany, near 
Würzburg, by Semper. It would seem that the worm was 
exceedingly rare. But I found it repeatedly at several points of 
Saxony and Thuringia, in the mountains and in the plain, in 
Jeaved and fir wood, under moss or dead leaves. Sufficient 
altention would detect it without doubt in many regions. 
Recently Mr. Ehrmann found several specimens feeding on a 
dead Arion empiricorum. H. SIMROTH. 

Leipzig. 





The ‘Proceedings of the Chemical Society.” 


THE title-page and index of this periodical have just come 
to hand, and on the title-page occur the words, ‘‘ Edited by the 
Secretaries.” It appears to me right that authors should know 





3 “ Pan-tsau Kang-muh,” 1578, art. “ Hú-pèh.” 
4 Ibid. 
5 Loudon, ‘* Encyclopedia of Plants,” 1880, p. 798. 
6 Twan Ching-Shih, ‘t Yú-yáng Tsáh-tsú,” tom. xi. 
7 “ Natural History,” English translation, Bohn’s edition, vol, vi., p. gor. 
8 Twan Ching-Shih. Zc. cit. 
5 ** Pan-tsau Kang-muh,” doc. cit. and art, “ Hú.” 
10 Twan Ching-Shih, 102 supr. 
41 Identified thus in Dr, M. Miyoshi’s article in the Shohubutsugaku 
Zasshi, No. 34, Pe 435, Tokyd, Dec. ro, 1889. 
1“ Lii-shi Chùn-tsiú,” Japanese edition, N.D., tom. ix. p. 9, Kau Yi'’s 


note. 

13 Chang Hwé appears to have well distinguished the two plants. He 
says, “ Usnea lives upon the dodder, and the dodder upon trees.” “ P¢h- 
wuh-chi,” Zoe. cit. 

H “ Lü-shi Chin-tsid, Zoc. cit. text. 
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the precise significance of these words, as lately deterhined by 
the Council of the Society. é i 
Two courses appeared to be open : either to submit proofs 
to the authors of the abstracts of their papers sent ġo the Society, 
if any substantial (ze. more than typographical) alteration had 
been made; in which case, the authors themselves would natu- 
rally bear the responsibility of their statements ; or to throw the 
whole responsibility on the Editors, leaving them to make any 
excisions or alterations they may choose in the abstracts sent to 
them ; or indeed, if they so think fit, entirely to rewrite them. 
* The Council, in order to secure rapid publication, have chosen 
the latter alternative; and it should be understood that the 
abstracts are now “ official”—é.¢. the responsibility for ajl 
statements put forth rests solely on the Editors of the 
Proceedings. WILLIAM Ramsay, 
University College, London, W.C., January 14. 


Philosophy and Natural Science, $ 


WuitstT feeling obliged to your reviewer’s appreciation of 
my essay (p. 220), I am bound to rectify some very glaring 
discrepancies. 

(1) As plainly stated in my preface, my essay has xo¢ obtained 
the Philosophical Society’s prize, but only an ‘‘ honourable 
recognition,” and two fifths of the prize sum. 

(2) Eighth line from bottom (p. 220), for ‘ 
“ psychical,” as said in my paper (p. 30). 

(3) Your reviewer makes me say : ‘‘ Physical development is 
not the cause, but the effect of psychical development” ; 
whereas, I have expressedly combated this view of Wundt’s 


e 
physical,” read 


(P. 32). 

(4) Neither did I say: ‘‘ The modifications in the brain and 
nervous system throughout the animal kingdom are intelli- 
gible as resulting from psychical causes . . .” but only (p. 32) 
that ¿zz many cases the beginnings of modifications are intelligible 
from the psychical side—e.g. the modifications of many organs— 
resulting from sexual selection. 

(5) Lastly, far from saying that the high mental position of 
man, on the one hand, and of ants on the other, ‘‘is indepen- 
dent of the structure of the nervous system,” my sentence (p. 
34) is: “Here, where the organic substratum (z.e. the brain) 
in both types differs even in its principal morphological features, 


Nh is most evident how occult are the processes which constitute 


-y 


the 


proper material side of psychical phenomena.” 
fF reiburg, Badenia, January 5. 


Davip WETTERHAN. 


een, at, 


(1) THe facts are that the Philosophical Society of Berlin 
offered a prize of 1000 marks for an essay on ‘‘ The relation 
of philosophy to the empirical knowledge of nature.” 

The essay reviewed, only obtained 400 marks of this prize, 
and an honourable mention. In a hasty glance at the preface 
I overlooked the words ‘‘ ein Antheil von vierhundert Mark,” 
which occur in the next line to “der als Preis ausgesetzen 
Summe,” which caught my eye. 

(2) This is evidently a slip of the pen, which I regret was 
overlooked in proof. 

(3) In my notes, jotted down as I read the pamphlet, I put 
Wundt’s words in quotation marks, intending to point out Mr. 
Wetterhan’s opposition thereto ; but in writing the review, I 
unfortunately omitted the commas, and, I regret, entirely 
misrepresented the author’s views. Perhaps I may quote from 
p. 32 of the pamphlet: ‘Man durfte Wundt’s Satz, ‘dass die 
physische Entwicklung nicht die Ursache, sondern vielmehr 
die Wirkung der psychischen Entwicklung ist,’ zu weitgehend, 
und auch in seinen Konsequenz bedenklich finden.” We are 
then referred to page 46, where we read: “Der Ausführung 
dagegen, welche Wundt (s.o. p. 32) jenem Prinzipe gegeben 
hat, vermag ich kaum eher beizustimmen, als der verwandten 
Ideen Schopenhauer’s.”’ 

(4) It appears to me that the passage will bear the construc- 
tion which I put upon it; though perhaps ‘‘throughout” the 
animal series is too inclusive as a rendering of ‘‘der 
Tierreihen,” : 

(5) The author had been discussing the similarity of habits 
and instincts in ants and termites, and then remarks that there 
is a distinct agreement in the mental functions (‘ von geistigen, 
ja gemiitlichen Funktionen”) of bees with those of the higher 
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animals. He refersto Darwin’s opinion that the small brain of 
a bee is a more wonderful thing than the brain of a Man: and 
I think I was entitled to make the obviously true remark 
that this ‘‘mental development is independent of the structure 
of the nervous system.” I was not quoting Mr. Wetterhan’s 
words, but giving the general sense of the passage. 

In conclusion, I must gxpress my regret that the condensation 
of some of the author’s remarks should have resulted in a con- 
fused expression of his views. THE REVIEWER. 


E 


SOME EARLY«e TERRESTRIAL MAGNETIC 
DISCOVERIES PERTAINING TO ENGLAND. 
JF should be a source of considerable pride to British 

men of science that so many of the discoveries in 

terrestrial magnetism have been made in England. And 
i yet, owing to the absence of a complete and carefully 
written history of the development of tis science, pro- 
bably few could enumerate all the achievements in this 
subject by Englishmen? e.. 

In February 1893 théwriter had the good fortune to 
light upon a book,! By’ Will, Whiston,*containing matter 
pertaining to the terrestrial magnetism of England, which 
appears to have been entirely overlooked by prominent 
terrestrial magnetfcians. Owing to pressure of work, this 
interesting book, of which a copy was found in the Royal 
Library of Berlin, could got bê subjected to a critical 
examination until the early part of 1894, when the writer 
called the attentéon of prominent Berlin investigators, 
such as Prof. Hellmann and Dr. Eschenhager® to it.2 In 
the meantime, Dr. W. Felgentraeger, Assistant at the 
Géttinggn Magnetic Observatqyy, made an independent 
discovery of Whiston’s book, añd carefully worked up 
part of the material contained therein.” The writer has 
since found time to complete his exgmination of Whiston’s 
contribution, and® has embodied his result¢ in a paper 4 
presented by Prof. Cleveland Abbe before the Philo- 
sophical Society of Washingtoneon November 10, 1894. 
In the following these results will be briefly sketched. 

As will appear from the title of Whiston’s work, the 
chief object was the exposition of a method for deter- 
mining the longitude and latitude by means of the 
magnetic dip-needle, ze. by meats of the angle which a 
magnetic needle mounted on a horizontal axis, when 
placed in the*vertical plane of passing through the 
magnetic meridian, makes wh the planeof the horizon. 
It will be recalled that at that time great prizes had been 
offered by the English Parliament for an easy and trust- 
worthy method of determining longitude at sea. From 
the very y bee of terrestrial magnetism we find methods 
proposed for determining longitude by means of mag- 
netic observations, and, like the problem of perpetual 
motion, these magnetic meghods were reviwed every once 
in a whilg until the beginning of the nineteenth century. 
Owing to the irregular distribution of magnetism 
within the earth’s @urface, and on account of the many 
fluctuations terrestrial magnetism is subject to, these 

> magnetic attempts to determine geographical position 
have been doomed to failure. They, nevertheless, 
have done much to promote the science of terrestrial 
magnetism. °A striking instancegf this is ghe bookeof 
Whiston’s. The prime object of she book has failed of 


1 “The Longitude and Latitude found by the Inclinatory or Dipping 
Needle; wherein the Laws of Magnetism are also disenver'd. To which is 
preix’d an: Historical Preface; and to which is subjeim’d Mr. Robert 
Norman's New Attractive, or Account of the first Invemi n®of the 
Dipping Needte.” By Will Whistpn, M.A.. sometime Professor of 
Mathematicks in the University of Cambridge. (London, r721. 8vo, xxviii. 
115, iv. and 43 pp 2charts and 3 cuts.) 

2 See remarks in Physical Review, vol. ti. No. 1, p. 72. 

3 “Die Isoklinenkarte von Whist n und die sdkulare Aenderung der 
magnetischen Inklination im 6-dichen England.” Ven W. Felge ntraeper. 
Reprint from Nachrichten der k.Gesell. der Wiss. su Gottingen Math. 
Phys. Klasse, 1894. No. 2. 8v0, 12 pp. 

4 Entitled ‘ The Earliest Iscclinics and Observations of Magnetic Force.” 

j (Bull. Phil. Soc., Wash., vol. xii. pp. 397-410.) 
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its purpose,® yet the incidental discoveries, the import- 
ance of which the author himself did not fully appreciate, 
may perpetuate the name of Whiston for ever. It ismost 
remarkable that his contributions have been, apparently, 
entirely overlooked. . 

Whiston, who, as stated in the title of his book, was 
at one time Professor of Mathematics at Cambridge, 
being Sir Isaac Newton’s successor, was banished not 
long after assuming the chair, on account of heresy— 
he was a Unitarian. He was led to pursue the longitude 
problem magnetically through Halley’s famous Isogonit 
Chart of 1700, which came under his notice. As is well 
known, this chart of Halley’s, giving the lines of equal 


magnetic declination, z.e. these lines on the @arth’s . 


surface connecting all the places at which a magnetic 
needle swung hgrizontally has the same bearing, is the 
earliest published chggt of its kind. In consequence, 
these lines have likewise been termed the é‘ Halleyan 


Lines.” Since then Hallev’s method has been effectually ‘ 


applied to the representation of other terrestrial pheno- 
mena, eg. distribution of temgerature (“ Huenboldt’s 
Isotherms,” 1817). Wilcke is credited as first applying 
Halley’s method to the representa, ion of the distribution 
of the magnetic z#clination,and Wilcke’s isoclinics are 
therefore referred to occasionally as the “ Wilckean 
Lines.” Wilcke published his chart, covering the greater 
portion of the earth, in 1768.7 It appears, however, that 
the credit of first drawing the isoclinics should be 
accorded to Whiston. ilcke nowhere states in the 
article cited that he for the first time has drawn the 
lines of equal magnetic inclination, an@ it is, moreover, 
reasonable*to suppose, by his reference to Whiston’s 
book, that he was familiag with its contents. 

Whiston was led to drawing the isoclinics upon find- 
ing that the “ Halleyan “Lines,” through “the Quickness 
of the Mutation of those Lines and their diffeyent Position 
in the rest of the Word,” could not be satisfactorily used 
for the deterfhination of longitude. He therefore began 
to consider the “lines of equal dip,” thinking they 
would answer his purpese better. To this end he col- 
lected all observations of dip made up to his time, and 
with their assistance drew, as far as then possible, the 
“lines of equal dip” upon Mr. Molyneux’s terrestrial 
globe. Furthermore, to practically test his method, 
he made dip observations himself in 1719 and 1720 in 
various portions of England, and with their aid drew 
and published the first tsogfenics, to be Sure for only a 
small portion of the earth, viz. for southern England 
and north-western France. These isoclinics were laid 
down on two small charts (11°4 x 18'2 cm.), and are 
_ given opposite p. xxviii. of his book. The first chart is 
the result of dip observations mAde,in 1789 with a 
needle 12 inches long; the second? isgbased upon more 
numerous observations made in 1720 with a 47}-inch 
needle. Theeresults with the two needles. differ, on the 
average, by about 13°, the long needle giving the larger 
value. wh counteract the ersor due to flexure of the long 
needle, Whiston placed a small “ Pofe of brass circular 
Wire,” which required shifting to amd fro according t8 
dip, on the north end of the needie. Whiston believed 
that the longer the needle, the better the result' if the 
needle be poised as stated. It is needless to’ say that 
experience las not bore him out in this respect. Owing 


° 

5 When Graham discovered, a few years after the p@blication of Whiston’s 
book, that terrestrial magnetism is subject to 2 daily variation, Whiston 
perceived the inutility of his method. See "Memoirs of the Life and 
Writings of Y William Whiston. Written by himself.” (London, 199, 
vol. 1. p 297.) - 

8 Published in London in x701, and reproduced photolitlmgraphically in 
Greenwich “ Observations,” 1869. To be soon republished in “‘ Neudrucke 
von Schriften und Karten über Meteorologie und Erdmzgnetismus.”’ 
Edited by Prof. Dr. G. Hellmann. (Berlin, A. Ascher and Co.) 

7 “Sv. Vetensk. Akad. Handl.,” 1768, p. 193. 

8 Whiston even calls these lines also ** Magnetick Parallels.” 

9 Reproduced in facsimile in Dr. Felgentraeger's paper (see Ref. 3). Both 
charts are to be given, also, in facsimile, in Hellmann's ‘‘ Neudrucke,” No. 
4 (see Ref. 6), 
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to the large discrepancy between the results of the two 
needles, it might appear, then, that but little value can 
be attached @o these Whistonian isoclinics. The writer 
finds, however, in his paper that the mean of the two 
results can Goubtless be accepted as being within 1° of 
the truth. Moreover, while the adsodute value may be 
impaired to the extent mentioned, the relative value 
remains intact, as the effect of the constant instrumental 
error would be almost entirely eliminated when consider- 
ing the relative distribution of the dip over England. 
It is this latter fact that may give a value to these early 
isoclinics. Thus in 1720, according to Whiston, the 
istclinics over England ran approximately from west- 
north-west to east-south-east, while to-day they go 
roughly from west-south-west to east-north-east. In the 
accompanying sketch, the mean isoclinics are shown by 
full lines for the epochs 1720, 1837, 1860, and 1886, as 
drawn by Dr. Felgentraeger in the paper cited? It 
willbe seen that between 1720 to about 1837 they shifted 
from year to year, anti-clockwise; they are now moving 
clockwise. Sabine, I believe, was the first to call 
attention to this reversal of motion. It is hoped that 
this matter will receive further investigation. 


























Walker & Boutale se- 


Whiston comes in, however, for a still greater share in 
the early terrestrial magnetic discoveries. He invents, 
namely, a new and indirect method of determining the 
dip—the vibration method. He swings a magnetic 
needle horizontally, and determines the time of one 
horizontal vibration. He then swings the seme needle 
mounted as a dip-needle, and again determines the time 
of one vibration. From the two times of vibration it is. 
a simple matter to compute the prevailing dip. Whiston 


) proposes this method as an approximate check upon the 


direct method where the angle of dip is measured 
at once. For example, Whiston found at London the 
time of one horizontal vibration of his long needle 120° 
from the magnetic meridian to be 60} seconds, which 
reduced to the magnetic meridian gives 42°6 seconds. 
The time of one vibration of the same needle, mounted 
as dip-needle, was found to be 22 seconds. If F is the 
total magnetic force, we then have the following relation: 
è F : F cos Dip = (42°6)* : (22), or Dip = 74° 32’. 

Now, the mean of the results of the direct measure- 
ments with the 12-inch needle (732°), and of the 474-inch 

10 Proc. Roy. Soc., vol. xi. p. 144: “The angle of intersection of the 


meridian and isoclinics has been diminishing up to about 1840, when a re~ 
versal took place, and the angle is now increasing.” 


N 


g 


JANUARY 24, 1895] ' 


NATURE 


297 





needle (752°), is 74° 28’, Hence the agreementtis quite 
satisfactory. We can probably say that the magnetic 
dip in London in 1720°0 was 74°5° + 0°5°. 

The invention of this new method of detgrmining dip, 
led to still more important results. In making the dip 
observations with the long needle in 1720, for the pur- 
pose of his second chart, he at the same time observed 
the time of one horizontal vibration of the same needle, 
with the express purpose of determining the distribution 
of the force. These vibration-times are tabulated on his 
second chart.!! From them the distribution of relative 
intensity can be determined. These observations of 
Whiston's are undoubtedly the earliest relative terrestrial 
magnetic force observations ever made. It is usually 
believed that the earliest relative intensity observations 
are the defective ones of Mallet (1769), or the more 
successful ones, but lost in shipwreck, of Lamanon (1785~- 
87). The abs»lute value of these Whistonian integsity 
observations can, of course, not be checked ; however, the 
relative value admits of some control. Thus the writer 
in his paper has reduced the observations, taking the 
value of the horizontal force at London as unity, and, 
with the aid of the reduced values, has roughly sketched 
the isodynamics (the broken lines in the figure) 
as prevailing over southern England.in %720. It will 
be seen that these lines of equal magnetic hori- 
zontal force have the same general trend as the 
isoclinics, as, indeed, they roughly should. Again, taking 
two stations (London and Saltfleet), which are prac- 
tically in the same meridian and are distant from 
each other 2° in latitude, through which, consequently, 
the same isodynamic would not be likely to pass, it is 
found that the difference of the vibration-times—6o3 and 
66 seconds respectively, is in the right sense, z.e., since 
the force varies inversely as the squares of the vibration- 
times, złe more northerly station, Saltfleet, gives the 
smaller horizontal force, as it should. To be sure these 
early intensity observations are affected with a large 
probable error; they may, however, not deserve to be 
assigned to utter oblivion. 

Upon the presentation of the writer’s paper before the 
Washington Philosophical Society, Prof. Abbe became 
interested in the matter, and kindly called the author’s 
attention to a later book!? of Whiston’s, a copy of which 
was likewise found in the Royal Library of Berlin. 
Whiston, in this book, gives an account of dip-observa- 
tions made in various portions of the earth, with the aid 
of most liberal means furnished by King George and 
others, for the purpose of testing his magnetic method of 
determining geographical position. He sent “four 
several Dipping-Needles to Sea,” and “with proper In- 
structions to the Masters of the Vessels” to observe the 
dip with both methods (direct and indirect), “to discover 
the State of Magnetism in the several parts of the 
Globe.” Thus Captain James Jolly set out in July, 1722, 
for Archangel with one of Whiston’s dipping-needles. 
Owing to a defect of the instrument he could observe 
only horizontal vibrations. Whiston says (p. 84), “he 
made me twenty-eight very good Horizontal Observations 
from the Latitude of 65 quite to Archangel.” . .. “In 


1 The only thing that Whiston says with respect to the method employed, 
is the following Passage on page r12, viz.: ‘‘ The Difference of this Strength 
of the Magnetick Power, from its Direction, is most visible in my Second Map 
hereto prefix’d. Where I have all along set down the ‘ Seconds” wherein my 
Needle perform’d a single horizontal Vibration, at about 129 Degrees from 
the Magnetick Meridian, in most Places, whose Squares, when Allowance has 
been made for the different Obliquity of the several Directions as to our 
Horizon, will give us the different Strength of that Magnetick Power at those 
several Places; as does the angle of dip give us the different Direction of 
the same power there. Now, at first Sight, the former there appears to be 
irregular, and the latter regular; as is the Case also of our Terella.” Why® 
Whiston should have observed the vibration time 120° from the magnetic 
meridian, instead of across the magnetic meridian, the writer has not been 
able to ascertain. Whiston does not appear to have made any further use 
of his observations. 

12 “ The Calculation of Solar Eclipses without Parallaxes . . . . withan 
Account of some late Observations made with Dipping-Needles, in order to 
discover the Longitude and Latitude at Sea.” (London, 1724.) 
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this Space the Needle altered its Velocity very greatly, 
as I expected it would : And 5 Vibrations which at first 
were perform’d in about 280”, beyond the North Cape, 
came to 250” ; till towards Archangel it gradually returned 
to about 177”.” The first figure, 280", is probably a misprint, 
and should be 180". These observations are the first to show 
the truth of the law, that horizontal intensity decreases 
in approaching the magnetic pole. Humboldt has 
credited Lamanon (1785-87) with the discovery of this 
law ; it was not, however, firmly established until Hum- 
Woldt’s observations of 1798-1803. Furthermore, Captain 
Othniel Beal set out about the same time as Captain Jolly 
for Boston. Fromethence he sailed to Barbados, and 
thenc& to Charlestown, South Carolina, At all these 
places and at sea he made dip observations with both 
methods. A dip of 68° 22’ is given fore Boston, and of 
443° for Barbados, on p. 92. Z¥iese two dips precede by 
SJifty-eight pears any dip that has hitherto become known 
tn the United States. The vibration-times are unfortun- 
ately not given. A third dip instrumefft was sent with 
Captain® Tempest to Antigua and St. Chyistopher’s, a 
fourth sent with Captaig Michel to Hamburg. The results 
with the last two instyumnentsdiad not yet been all received 
at the writing of the book. eWhiston does not give the 
actual observations, but says, on p. 90, “The original 
Journals are all ig the Hands of my great Friend and 
patron, Samuel Molyneux, Esq., Secretary to his Royal 
Highness the Prince of Wales, and Fellow of the Royal 
Society : which Journals,avhen I have compleated the 
rest ‘of the Observations I hope to procure, I intend to 
publish entire, fðr the more full Satisfactjon of the 
curious.” It seems that Whiston never published these 
records. It is hoped that the fresent article will induce 
some oe to look them up. Shey may possibly be a 
valuable find. n 

In conclusion, let us sum up Whiston’s achieve- 
ments. ° ° 4 

(1) Whiston drew the first isoclinics (1719-20). 

(z) He invented the vibration method of determining 
the dip. s 

(3) He made the first relative terrestrial magnetic 
intensity observations (1720). 

(4) The first intensity observations (1722), revealing 
the law of decrease of horizontal terrestrial magnetic 
force with approach towards magnetic pole, were made 
under his instryctions. L. A. BAUER. 


x 








THE TEACHING UNIVERSITY FOR LONDON. 


[LURING the last week very satisfactory progress 
has been made towards the reorganisation of the 
University of London as a teaching as wellas an examin- 
ing body. Inthe first place, King’s College has been 
brought into line with the other teaching institutions of the 
metropoles by expressing a general assent to the recom- 
mendations of the,Greshaii Commission, cowpled with 
the proviso’ that any Statutory Commission appointed to 
ive effect to the Gresham Commissioners’ recommenda- 
tions should have power to make such modifications in 
the scheme as may seem to them expedient after consulta- 
tion with the, bodies affected—a proviso already insisted 
on by every teaching institution ¢hat has a&pressed “its 
general approval of the scheme. * 

The adhesion of King’s College to the views of the 
other teaching instftutions mentioned in the Report of 
tht Gresham Commission, was made known on tke eve 
of the reception by Lord Rogebery of the deputation of 
delegates from the London colleges, and made it pos- 
sible for these to present their case with the strength 
derived from complete accord. 

On Tuesday last, Lord Rosebery received two deputa- 
tions—one in the morning in favour of the Gresham. 
scheme, in which representatives of the Senate, the: 
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Annual Committee of Convocation, and the Committee 
of Graduates of the University of London; the Royal 
Colleges of Physicians and Surgeons; University Col- 
lege; King’s College; Bedford College; the Medical 
Schools ; the Theological Colleges ; and the Association 
for Promoting a Professorial University for London took 
part, and a second in the afternoon, composed solely of 
members of Convocation opposed to the scheme. 

Lord Rosebery’s replies show that personally he is 
anxious to give effect to the Commissioners’ recommene 
dations. To the first deputation he said that the Govern- 
ment attach great importance to he Report of the 
Commission, and are fully sensible of the fact that the 
present time seems to offer a favourable opportunity, and 
one that ought npt to be postponed, for the appointment 
of a Statutory Commiggion in the sense desired by those 
who had addressed him ; while to the second, @e made. it 
clear that the opinions of the Government point in the 
direction of the appointment of a Statutory Commission, 
which would be able to receive ful] representatians from 
any interests ‘involved, and thereby be enabled to arrive 
at a scheme not unsatisfactory® both to the present 
University and to the Empitg at large. 

Lastly, on Tuesday evening, Convocation of the 
University of London met, and for the first time came 
face to face with the question of approv&l or disapproval 
of the Commissioners’ recommendations. As pointed 
out in a previous article (Vol. lp. 269), the power of veto 
possessed by Convocation under the Charter lent con- 
siderable importance to the decision arrived at, since an 
adverse vofe might seriously retard the reorganisation 
of the existing Universitys In view of this contingency, 
it is highly satisfactory tæ record that Convocatgon, the 
last of the bodies to which the scheme has been sub- 
mitted, by157 votes to 133 resolved—* That Cpnvocation, 
while desiring to express generally its approval of the 
proposals contained in the Report of the Royal Commis- 
sion, is of opinion that power ought to be given to the 
Statutory Commission te vary the details of the scheme, 
and that it ought to be made an instruction to the Com- 
missioners, before framing*the statutes and regulations, 
to confer with duly accredited representatives of the 
Senate and of Convocation as to the modifications which. 
may be desirable ;” a previous resolution affirming that 
there should be one Wniversity in London, and not two, 
being carried by a slightly Jarger majorit}, namely, 206 
votes to 175. These majorities may not be large, but 
they may be fairly taken to proportionately represent the 
opinion of the 3600 members of Convocation, since so 
far as any expression of opinion has been elicited by the 
‘various parties, 1165 members have expressgd general 
approval of the Commissioners’ recommendations, while 
goo have indicated that in their view any teaching Univer- 
sity for London ought to be eonstituted apart from the 
existing University. Itmay be earnestly hopedghat with 
this vote the long controversy within the University has 
come to an end, and that all parties wll now unite in the 
endeavour to make the new University worthy of thé 
capital of the Empire. W. PALMER WYNNE, 





s . - s 

s NOTES. e ` 
WE are informed that Mr. G. F. Scot Elliot has arrived at 
Blantyre, in the Shiré Highlands, on his way home. His rote 
from Ruwenzori has been by Karagwe and Urundi, to the 
extreme north of Tanganyika,” which was trfversed in Arab 


dhows to Abercorn. Thence he followed the usual route by 
the Stevenson Road to Lake Nyassa and the Upper Shiré. 


Pror. E. WARBURG, Professor of Physics in Freiburg 
University, has been appointed Prof. Kundt’s successor in 
Berlin University. 
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M. HAvTEFEUILLE, Professor of Mineralogy at the Sor- 
bonne, has bedh elected a member of the Section de Minéra- 
logie of the Pagis Academy of Sciences, 


Dr. S. NAWASCHIN has been appointed Professor of Botany 
and Director of the Botanic Garden at Kiew, Russia. 


THE death is recorded, at Berne, on December 13, of Dr. F. >- 
A. Flückiger, well known for his researches in pharmacologica - 


botany, at the age of sixty-six, 


DR. Murray THOMSON died on the 13th inst., in his sixty- 
first year, He was a Fellow of the Royal Society of Edinburgh 
and a Fellow of the. University of Calcutta. For some years 
he was Professor of Experimental Science in the Government 
Engineering College, Roorkee, and chemical examiner for the 
Government in the North-Western Provinces of India. He 
was also the author of several medical and chemical treatises. 


THE Times correspondent at Teheran reports that the town 
of Kuchan, which was destroyed by an earthquake fourteen 
months ago, and immediately rebuilt, was again destroyed on 
January 17. The extent of the damage and the loss of life 
are not yet kréwn, Earthquake shocks were also felt at 
Meshed, but no damage was done. 


WE learn that a general survey of the tides and currents on 
the Canadian coasts is now being commenced by the Canadian 
Department of Marine and Fisheries, It cannot fail to be of 
great use to navigation, and of especial interest to science, as the 
districts will include the phenomenal one of the Bay of Fundy 
with its 70 feet rise of tide, with which we have nothing to 
compare in magnitude in the British Isles. 


THE Königliche Gesellschaft der Wissenschaften of Göttingen 
are organising a conference of delegates of scientific societies 
and academies, for the consideration of the relations between 
the variations in the intensity ‘of gravity and the geological 
constitution of the earth’s crust. It is intended that the con- 
gress shall take place at Innsbriick on September 5, where 
and when the International Geodetic Association will hold’ a 
meeting. 


THE first number of the new series of Sczence has now 
reached us. To the editorial committee announced in our 
issue of December 20, should be added President T. C. Menden- 
hall of the Worcester Polytechnic Institute (Physics), Prof. 
R. H. Thurston of Cornell University (Engineering), Prof, 
Le Conte of the University of California (Geology), and Prof. 
H. F. Osborn of Columbia College (General Biology). The 
editorial committee, composed of the American men of science 
best known in England, and the contents of the first number, 
promise a journal that will adequately represent the progress 
of science in America. Ifin a multitude of counsellors there 
is wisdom, the journal should greatly advance scientific know- 
ledge; not, however, by publishing memoirs and papers for 
specialists, but by promoting intercourse between students of 


all branches of nature, 


On Friday, the 11th inst., the Physical Society of London, 
in response to an invitation from Prof. Carey Foster, visited 
the new physical laboratories of University College. Before 
the commencement of the regular meeting in the lecture theatre 
(a report of which will be found in another column), the large 
number of members present went over the laboratories and 
practical class-rooms, There are three large rooms solidly built 
on the ground, and devoted to the use of the more advanced 
students, and of those engaged in original research. They are 


-in a separate building apart from the main structure, and were 


specially built for physical work. Above one of them is the 
optical room, while within the main building there are two 


$% 
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large basement rooms, one used chiefly for electrica and mag- 
netic measurements, and one reserved for the gractical classes. 
On the floor above are the lecture theatre and smaller class- 
room, apparatus room, chemical room, &c. ‘Phe laboratories 
are lighted in the main with electric light, the direct current, 
supplied by the St. Pancras Vestry, being also used to charge a 
set of about fifty accumulators. A collection of apparatus was 
on view, more especially that designed for educational experi- 
ments, and used by students in the practical classes. Some of 
the pieces shown were of historical interest, among them being 
various instruments designed and used by Ritchie, who was 
formerly Professor of Natural Philosophy in the College. 


On Thursday last, January 17, the French Society of Aerial 
Navigation inaugurated the Jectures to be delivered to the 
pupils of the newly-established school of aeronautics. During 
an address, Prof. Cornu, who was in the chair, said that he was 
glad that the Academy of Sciences had always exhibited an 
interest in aerial navigation. In 1782, a programme was drawn 
up of experiments to be conducted with the help of balloons. 
In 1794, there was established at Meudon the first aeronautical 
school, and the first captive balloons were made. In 1802, 
Gay-Lussac and Biot made the first scientific ascents, which re- 
mained almost unequalled until sixty years afterwards, when 
Glaisher took his aerial travels. The first dirigible balloon was 
constructed in 1870. Later, Paul Bert investigated the condi- 
tion of human life at high altitudes. With these facts before 
them, the pupils of the French aeronautical school were re- 
minded that their efforts would always be supported by the 
Academy. Aeronautics had been always popular in France, 
and had rendered good services to science and to the country, 


Some forgotten pages of photographic history were brought 
before the Brixton Camera Club, by Mr. W. H. Harrison, on 
January 15. It was pointed out that the many photographic 
researches of Foucault have been so completely overlook ed that 
in scarcely any recent photographic history is mention to be 
found of more than his name, if so much as that. Foucault’s 
darly experiments in photographing the spectrum upon daguer- 
reotype plates are interesting, and his results were not com- 
plicated’ by the presence of collodion, gelatine, or other col- 
loids. In those early days photographers were so anxious to 
improve processes and to quicken them for purposes of por- 
traiture, that perhaps these researches in the higher branches of 
photography interested them little, and -soon afterwards were 
forgotten entirely, so that the name of Foucault ag a pioneer of 
photography has practically passed out of the literature of the 
subject for nearly a generation. H. Bayard, the first to exhibit 
a selection of photographs to the general public, in July 1839, 
hasalso been much neglected in modern photographic literature. 
By means of his process, direct positives could be obtained 
without the intervention of a negative, Bayard’s process seems 
likely to initiate useful modifications at the present time, in the 
easy production of reversed negatives. Sometimes it is now 
facetiously said that the best place for backings to prevent halation 
is on the front of the plate, meaning the use of a thick coating 
of emulsion: perhaps on Bayard’s principle something of the 
kind may hereafter be done in a more literal sense. It should 
be remembered that there are two kinds of halation, and that 
one of them is due to reflection among the particles of silver 
haloid in the film itself. Perhaps something of especial benefit 
in astronomical photography may hereafter be evolved from 
Bayard’s principle. Who knows but that it may hereafter lead 
to the production of a new class of dry plates which can: be 
freely exposed tolight, and, when required for use, sensitised by 
an alcoholic or other volatile liquid containing a haloid salt, to 
enable the re-drying to be effected quickly ? 
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Dr. A. MACDONALD, of the U.S, Bureau of Education, has 
sent us a number of statistics, showing the sensibility to pain, 
by pressure, in hands of individuals of different classes, sexes, 
and nationalities., So far as they go, the results indicate that 
the majority of people are more sensitive to pain in their left 
hand than in the right. Women appear to be more sensitive 
to pain than men, but of course it does not necessarily follow 
that women cannot endure more pain than men. American 

professional men are more sensitive to pain than American 
business men, and also than English or German professional 
men. The labouring classes are much less sensitive to pain than 
the n@n-labouring classes, and the women of the lower classes 
are much less sensitive to pain than those of the better classes. 
The general conclusion is that the more deweloped the nervous 
system, the more sensitive it is, toepain. It is worth remark 
that, whil the thickness of tissue on the hand has some 
influence, it has by no means so much as gne might suppose, 
à priowg ; for many with thin hands require much pressure 
before experiencing any*pain. ° 

è 


AN auriferous quastavein haf been met with near Douglas 
in the Isle of Man. This se@ms to be the first recorded dis- 
covery of gold in that island, though, in view of its presence in 
the very similar @istricts of Merioneth and Wicklow, it is not 


in any way surprising. 
e 


Electrical Discovery is tif title of a new fortnightly journal, 
in which it is infended to publish information on electrical 
patents filed in the British Patent Office. The Ofcial Journal 
farnishes short abstracts of such inventions, but these do not 
appearguntil after the period fog opposing the grants of the 
patents has expired. The new journal is designed to supply 
the need, by giving electricians early abstracts of all patent 
specifications andsamendments relating to elecjricity. Digests 
and reports of patent cases of interest to electricians will also 
be included, and an index of articles on electrical subjects. 


A FEW years ago it was practicable for persons of moderate 
income to subscribe to all the periodicals devoted to engineering 
and allied sciences, and to keep abreast with the contents. 
Now the number of such journals i$} so great, and so many are 
the memoirs and works bearing on engineering, that engineers, 
like the rest of us, are feeling the need of an index of their 
literature. Sug zestions for the construction of such an index 
are given by Prof. G. D. Shephardson in the Transactions of 
the American Institute of Electrical Enginetrs for November 
1894, and the following number contains a report of a long 
discussion®on the subject. It is a satisfatory sign of the 
development of “the scientific side of engineering, that 
electrical, mechanical, hydrgulic, civil, and gining engineers 
want an index to their literature. 


THE great Andalysian earthquake of Decembew25, 1884, as 


is now well known, produced slight disturbances of the mag-. 


netic curves at Lisbon, Parc St. Maur, Greenwich, and 
Wilhelmshaven. Two astronomical clocks were also stopped 
at the observatory of San Fernando, near Cadiz, From the 
times so recorded, the French Comission apjpinted to Study 
the earthquake obtained values which seemed to show that the 
velocity of the earthquake wave diminished as it radiated out- 
wards. In two rec&nt papers (Æ. Actad. dei Lincei, Rend. 
iti. 1894, pp. 303-310, 317-325), Dr. G. Agamennone recon: 
siders the problem. He shows that the apparent diminution of 
velocity would disappear if the time at Cadiz were a minute too 
late. And an error of this kind, he remarks, is possible, for 
the times given for the magnetic observatories correspond to the 
beginning of the movement, whereas the clocks at Cadiz would 
be stopped during a later phase. Assuming the velocity uniform, 


+ 


_ rocky tunnel filled with bluish-green sea-water. 


(3 


300 


NATURE ų, 


[JANUARY 24,°1895 | | 





he finds it to be 3'15 + '19 kilometres per second, a value which 
agrees,very closely with some recent determinations, 


THE light of the Blue Grotto of Capri, as well as that of the 
so-called red and green grottoes (grotto vossoeand grotto verte) 
has been spectroscopically tested by Dr. H. W. Vogel, and is 
described in the current number of VMtedemann’s Annalen. 
The most striking fact about the Blue Grotto was the o&ur- 
rence of an absorption band between the Fraunhofer lines C 
and E of the solar spectrum, which does not occur in ordinarye 
water. Inaddition to this, the red and the orange were extin- 


guished as. far as the-D line. The same spactrum was exhibited ` 


by the water in front of the grotto, The ‘‘ green grotto™ is a 
The rocky 
walls show green weflections in the interior, produced by the 
impact ofthe bluish light f&n the water upon the yellow stones. 
But the absorption band noted in the Blue Grotto is here en- 
tirely absent. Frog the top of the cliffs, patches of azure-blue 
water could be seen surrounded by green. They all showed the 
absorption band,*and retained their posit ion permanently, so that 
they are probably due to some dogal cauge, The ‘‘red grotto” 
does not show a trace of red light 


ATTENTION was recently drawn in our columns to an interest- 
ing observation made by Dr. Ostroumoff, of Sebastopol, on the 
power possessed by the Copepod Pontellina mediterranea, of 
jumping in the air upon the strfacegfilm of water. It appears 
from several further communications that this peculiar habit is 
also possessed by several other Copepods, viz.°Pontella atlantica 
(M. Edw.}, according to Dahl ( Verh. deutsch. Zool. Gesell. 1894, 
p. 64), and Pontella securifer (Brady), according to an observa- 
tion made by Captain Hendefff, who states that he severAl times 
saw this Copepod leap quite a foot high from the water in which 
dt was contained. Herr Mrázek, in recording Captaifi Hendorff’s ' 
observations (Zeo?, Anz. No. 415, p. 5), afo mentions the 
additional case of a Schizopod having the same habits. This 
phenomenon, however, can be easily observed in the case of 
British Schizopods, and appears to be the result of abnorma] 
conditions rather than a natural habit. Herr Mrazek does not 
‘support Dr. Ostroumo ff in his view of the connection between 
this habit and the process ofexuviation ; he regards the move- 
ments in question as either purposeless and sportive, or for thé 
sake of effecting escape from enemies. Tle latter view 
certainly receives support from Me somewhat analogous case of 
the flying fish. 


We have received an elaborate paper read before the Con- 
gress of Scandinavian Naturalists at Gopenhagen, by Dr. 
Ernst Abery, on the transmission of yellow feve. Much 
uncertainty and difference of opinion exist as to the means by 
which this diseasæis distributed, some authorities asserting that 
it has a purely local malarial origin, and cannot be ynported 
into a place ;whilst others are eq@ally convinced that it can be 
imported, but is not transmissible directly from one individual 
‘to another. Dr. Abery, who has made a special study of the 
subject, has gathered together the principal facts about the 


-dissemination of yellow fever, which are admitted by various 


-auth@rities, and seeks to connect them together and explain 
them by atheory of his owp. He accepts for this purpose the 
presence of a particular microbe specific to fellow fever, and 
‘regards it as capable of existing in different forms, such as spores 
and rodlgts, and endowed with correspondingly different charae 
ters and degrees of virulence. By means of this éheory, Dr. 
Abery explains many otherwise puzzling phenomena, and has 
produced an” excellent working hypothesis. Unfortunately, 
however, it must remain only a hypothesis, for so far no microbe 


‘specific to yellow fever has been discovered and accepted; but 


possibly the author intends attacking this aspect of the question 
next. 
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THE neg volume of Memoirs (Zapiski) of the Caucasian 
Geographical Society (vol. xvi.) is again one of exceptional in- 
terest. It contains, first, a series of botanical papers on the 
fora of Northêrn Caucasia, by I. Akinfeff, together with an 
account of a journey of the same author in Ossetia and Svanetia ; 
three papers, by N. M. Alboff, on the vegetation of Western 
Transcaucasia, on new species found in Abkhasia, and on the 
Abkhasian ferns ; and an abridged translation of several papers, 
by Dr. E. Dieck, on the flora of Western Transcaucasia ; the 
series thus making a very valuable addition to our present 
knoavledge of the flora of Caucasus. And next, the same 
volume. contains a series of papers devoted to the still imper- 
fectly known parts of the central section of the Main Caucasus 
ridge. M. N. Zhukoff contributes a paper on the glaciers of 
North-east Svanetia, with a new and very interesting map 
(1°3 miles to the inch) of a wide glacier region; A. V. Pastuk- 
hoff describes his ascensions of the Shah-dagh and the Ararat, 
as well as his visits to some of the high-level villages, of which 
Kurush, situated at a height of 8175 feet, is the highest in 
Caucasia—the paper being accompanied by small maps and 
photographs of the Kichen-dagh, the Nesen-dagh, and the 
Kurush village ; M. and Mme. Rossikoff contribute two papers 
on the glaciers and Alpine lakes of the Central Caucasus 
main chain, giving exact measurements of the speed of 
motion of several glaciers; and another Alpinist, N. Dinnik, 
gives a description of Mount Oshten and the surrounding parts 
of the province of Kuban, which is full of very interesting 
geographical and botanical data. And, finally, two papers, by 
MM. Shalikoff and Andronikoff, are geographical and statistical 
descriptions of two districts of the government of Tiflis—Ksan 
and Uraveli; An index of all the papers contained in the 
hitherto published volumes of both the Memoirs (Zapiski) and 
the Bulletin (Izvestia) of the Caucasian Geographical Society, 
is also a most welcome feature of the present volume. _ 


A SECOND edition of Dr. G. V. Poore’s instructive ‘‘ Essays 
on Rural Hygiene” has been published by Messrs. Longmans, 
Green, and Co, The new edition includes more than fifty 
additional pages. : 


.THE Rose Polytechnic Institute, Terre Haute, Indiana, has 
published a bulletin on ‘‘ Physical Units,” by Prof. Thomas 
Gray. The bulletin comprises a coricise and admirable col- 
lection of definitions of fundamental and derived units, 


No. 2 of the Botanisches Centralblatt for 1895 contains an 
exhaustive bibliography of the colouring matters of plants, by 
Dr. Hermann Ritter Schrotter-Kristelli, together with some 
new observations on the occurrence of carotin. 


A WORK entitled ‘‘ Molecules and the Molecular Theory of 
Matter,” by A. D. Risteen, will be published in February by 
Messrs. Ginn and Co. The work is intended to be a popular 
exposition of the molecular theory of matter as it is held by 
the leading physicists of to-day. The subject is treated from 
a physical standpoint. 


WHEN a book twenty years of age blossoms into a second 
edition, it is hardly necessary to say that the original must 
have undergone a thorough revision. This is the case with 
Prof. Alfred Newton’s little ‘‘Zoology,” published in 1874, 
among a series of manuals of elementary science, by the 
Society for Promoting Christian Knowledge. The new 
edition takes in much of the zoological work done during the 
past two decades, thus rendering it one of the cheapest, 
handiest, and best broad introductions to the study of zoology. 


THE publication is announced of the first number of a 
Phycotheca Boreali-americana,tby Messrs. F. S. Collins and Isaac 
Holden and Dr. W. A. Setchell. The work will include all 
families of Algæ, both freshwater and marine (except, for the 


Ne 


_ 4s well known to American geologists. 
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present, Characez, Desmidieæ, and Diatomaceæ)? from the 
Arctic Ocean to the Isthmus of Panama, inclyding the West 
Indies. Each number will include fifty species, and the price 
will be five dollars. Subscriptions and offers of fontributions are 
to be addressed to Mr. Frank S. Collins, 97 Dexter Street, 
Mass., U.S.A. 


From a note in the Botanical Gazette we learn that the fox- 
tail grass or squirrel-tail grass, Hordeum jubatum, is a serious 
pest to stock in the Western States of America. The barbed 
awns break up into pieces, penetrate the gums, especially near 
the teeth, producing swelling, and ultimately suppuration, of the 
gums, and ulceration of the jaw-bones and teeth, the latter being 
so loosened as to drop out. Ifthe animal continues to eat hay 
containing this grass, the disease progresses till the bony tissue 
of the jaws is disarranged, the ulcers extend to all parts of the 
jaw-bone, and it becomes distorted and enlarged. The mi’rrow- 
filled interior is changed into great cavities filled with the 
broken awns. This condition may continue till the cavities 
extend entirely through the jaw, and the tightly-packed awns 
protrude till they may be pulled out with forceps or fingers. 


THE completeness of the series of Eocen® and Cretaceous 
strata exposed along the great central river system of Alabama, 
A report on the geology 
of the coastal plain of Alabama, just issued by the Geological 
Survey of that State, shows that, on account of the fine exposures 
along the river banks, and the great number and perfection of 
the fossils, the region presents the most complete and varied 
series of Eocene’ and Cretaceous strata known in the United 
States, All that relates to Cretaceous, Tertiary, and Post- 
Tertiary formations in the vicinity of the Alabama and Tom- 
bigbee rivers, is described in the first part of the report. The 
second ‘part contains all the data of practical value concerning 
the various phosphatic marls, greensands, &c., occurring in the 


region surveyed, and the third part includes a number of geo- 


logical details referring to the different counties of the State. 
Prof. E. A. Smith, the State Geologist, and those who have 
assisted him, may be congratulated upon the publication of this 
important account of the stratigraphy of the Cretaceous and 
Tertiary formations of the Gulf region of Alabama. 


AN inorganic mode of preparing hydrazine, N,H,, is de- 
scribed by Dr. Duden, of the Jena University Laboratory, in the 
Jatest issue of the Berichte. Hitherto the numerous methods of 
formation of this important hydride of nitrogen, described by its 
discoverer, Prof. Curtius, and his assistants, and by Thiele 
and von Pechmann, have all been based upon the decom- 
position of more or less unstable organic compounds of 
the diazo, nitrosamine, or nitramine types. Dr. Duden has 
‘succeeded in an -inorganic synthesis by use of a singular 
compound, discovered: by Davy and further investigated by 
Raschig and by Divers and Haga, which is produced by the 
action of sulphurous acid upon potassium nitrite. This 
compound, whose composition is represented by the formula 
KSO; -NO is now found to yield hydrazine upon careful 
reduction in alkaline solution. Divers and Haga showed 
that the ordinary products of reduction of the compound with 
sodium amalgam in concentrated alkaline solution are mainly 
potassium hyponitrite KNO and hydrogen potassium sulphite 
JIKSO,, smaller quantities of hydroxylamine and ammonia 
being likewise produced. Dr. Duden finds that if the reduction 
with sodium amalgam, or zinc dust and ammonia or soda,eis 
carried out at a low temperature, the solution produced 
possesses very strong reducing properties, and after acidification 
‘deposits the salt of hydrazine corresponding to the acid em- 
ployed. The freshly prepared compound of potassium sulphite 
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and nitric oxide is suspended in water cooled by ice, and sodium 
amalgam is gradually added with further extraneous cooling by 
means of a freezing mixture, until the liquid is found to strongly 
reduce Fehling’s solution and yields, after acidification and 
warming to expel sulphur dioxide, a precipitate of benzalazine 
upon the addition of benzaldehyde. The benzalazine so ob- 
taingd is found to exhibit all the properties of the compound as 
described by Prof. Curtius; it melts at 93° and yields numbers 
en analysis exactly agreeing with the formula (CoH CHN )ẹ 
With sulphuric acid it yields hydrazine sulphate (N.H4)o. HeSO,, 
identical in melting point (256°) and all other properties with 
that gerived from the organic methods of preparation. The 
formation of hydrazine from the compound of nitric oxide and 
potassium sulphite would appear to occug in two stages, an 
intermediate reduction compoundggbeing first produced of 
analogous ¢constitution to Davy’s salt in accordance with the 
following equation : 


KSO;\ _ KSO3\ > 
KODN . NO + 6H = SSP) N. NH, + H,O + KOH. 


A further reaction then Gccurs between the intermediate com- 
pound and the alkali, *with production of hotassium sulphate and - 
hydrazine i 


ESPYN NH, + KOH = K,S0; + HN . NH, 


THE additions to the Zoqjogica? Society’s Gardens during the 
past week include a Macaque Monkey (Macacus cynomolgus, 9 ) 
from India, prefented by Mr. H. Ralls; a Black-backed 
Jackal (Canis mesomelas) from South Africa, presented by 
Mr. Fred Bissmire ; a Dusty Iĉhneumon (Herpestes pulveru- 
lentus)® a White-throated Monif®s(Varanus albigularis) from 
South Africa, presented by Mr. J. E. Matcham; a Derbian’ 
Wallaby (Ma/maturus derbianus) from Australia, presented by 
Mr. Joseph Palnfer’; a Jackal Buzzard (Buteo facal) from South 
Africa, presented by Mr. E, Wingate ; a Yellow-headed Conure 
(Conurus jendaya) from South-east Brazil, a Brown-throated 
Conure (Conurus eruginosus) from South America, presented 
by Mrs. Hankey; three Eroded Cinixys (Cinixys erosa), two 
Home’s Cinixys (Cinixys komeana) from West Africa, presented 
by Mr. J. Banks Elliot ; a Lesuevs’s Water Lizard (Physigna- 
thus lesueuri) from Australia, deposited ; a Rosy-billed ‘Duck 
(Metopiana peposaca), a Garden’s Night Heron (Nycticorax 
gardeni) from South America, Burchased. 





QUR ASTRONOMICAL CQLUMN. 


THE PERSEI® METEORS.—This well-known shower of 
meteors should he of the greatest interest to the mathematician, 
as well as to the observer.e At Pulkova, in®1893, the shower 
was observed from July 22 to September 12, and a discussion of 
the 563 paths recorded formsethe subject of an intgresting paper 
by Dr. Bredichi® (Bull. Zp. Acad. Sc., St. Petersburg, 
September 1894)» It has long been known that the Perseids 
are not as other regularly recurring meteor showers, and Dr. 
Bredichin explains their peculiarities by supposing that they are 
not produced by a swarm of meteorites, in the true sense of the 
word, but by particles circulating in different orbits. These 
‘orbits have widely differing inclinatféns, and th@ other elements 
also show strikigg departures from efich other. One gets a good 
idea of the system-which is suggested, by imagining a bundle of 
materialised orbits @rossing the earth’s orbit at the points which 
the earth occupies during August, and for some days before 
and after. The particles with long periods correspond to the 
meteors at thebeginning of the showers, and to the primitive 
position of the comet from which the meteors are supposed to be 
derived, which, having a moderate period, has left these meteors 
behind. The position of the node of the comet is not symme- 
trical with reference to the nodes of the meteors, but appears to 
be nearer the beginning than the end of the showers. This con- 
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tinuity of the phenomena for so long a time seems to confirm the 
idea of a variety of periods for the particles, and indicate also 
the repeated omission of the meteors from the body of the 
comet. If the forces of disruption were only those which have 
ordinarily been considered, the meteors would be dispersed in a 
long thin stream along the length of the orbit, as in the case 
of the November meteors ; but since the orbits of the meteors 
are variously inclined to that of the comet, another force, acting 
transversely to the plane of the orbit, must be admitted &s an 
important factor. The anomalous phenomena of the tails of 
some comets—a subject with which Dr. Bredichin is alread 
closely associated —and the energetic emissions which have been 
noted in several comets, including that which is connected with 
the Perseids, serve to demonstrate the possibility of such an 
action as that which he supposes to have taken place in the case 
of this swarm. : 


COMET 1894 I (DENNING) AND BrorsEn’s CoMET.—Dr. 
Hind contribptes to the@@urrent number of the Astroxomische 
Nachrichten (No. 3271) a very interesting note as tdé*the identity 
of Denning’s comet with that discovered by Brorsen. To 
investigate the qifestion, he has found, with M. Schulhof’s 
elements for Denning’s comet and Dr. Lamp’s eleents for 
Brorsen’s comet, that the distance of the orbits. would be 
0'0367 in Longitude 285° (1894'0), and that in April 1881 the 
comets approached che another within®’a distance of 0.138. 
On this account, he says, during the comet’s recession from 
perihelion, might not Brorsen’s comet have met with a cata- 
strophe, causing disintegration and the retur& of a portion of it 
to perihelion, in a somewhat different orbit, in Denning’s comet 
of last year? e 

Dr. E. Lamp has also consider€@d this question of identity, 
and, in referring to Dr. Hind’s note, writes that the similarity 
of the two opbits is very striking, and that, ih the beginning of 
1881, the two bodies must have been very close to one another 
near the point of intersection df the two orbits. With the same 
elements as used by Dr. Hin@, he finds the point of intersection 
of the orbits in Longitude 284° 47’ and South Latitude 1° 57. 
The places of the two bodies are then as follows :-- 


x e Denning. è  Brorsen. 
True anomaly ... -154 22 169 7 
Ecc. anomaly ... e: 123 22 147 25 
Radlus vector ... ate 5°240 5°218 


° 
The point of nearest approach in the orbit of Denning’s comet 
occurs in a position 5° behind, and in the Brorsen’s orbit 4’ 
before, the actual place, the distance between these points being 
0'022 radii of the earth’s orbit. Dr. Lamp suggests that, by 
decreasing Schulhof’s valee of the mean daily motion by abont 
28”, the comets would thus be brought together? The question, 
however, is in a very undecided State, but astronomers will! await 
with interest the results of Dr. Lamp’s investigation as to whether 
the comets furnish, an instance of a mere approach or of a real 
physical connection. ; 


STARS HAVINGePECULIAR SPECTRA,--Prof. E. £. Picker- 
ing states in the Astronomische Nachrichten, No. 3269, that an 
examination of photographs of stellar spectra, taken at the 
Arequipa Statiomof the Harvard Gollege Observatory, has led 
to the discovery of four new variable stars in Centaurus, 
Lupus, Pavo, and Microscopium, and ten other objécts with 
spectroscopi@ peculiarities. Of these, thegspectra of five are 
classified as Type IV. ; two-appear to belong to Type V. ; one 
(R.A, 18h. 384m. Decl. — 27° 55’) ista nébula; one has H8 
bright ; and the photographic spectrum of the remaining object 
contains no blue light. To show how difficult it is to draw 
any sharp distinction between nebulze and bright line stars, we 
guot® the concanding paragraph of Prof. Pickering’s communi- 
cation. ‘*The photographic spectra of faint gaseous nebule 
and stars of the filth type closely resemble ea®h other, and can 
only be distinguished by the wave-lengeh of the principal 
bright line. In gaseous nebulz this line (5007) is of greateg 
wave-lefigth than He, while in stars of the fifth type, the line 
4688 is of ‘shorter wave-lengthe A superposision® of a chart 

- and spectrum plate of the star whose approximate position for 
1900 is R.A.=15h. 10m. Decl. -45° 17’, which has been 
announced as a star of the fifth type (Astronomische Nach- 
richten, vol. 135, p. 195), Shows that this object is in reality a 
gaseous nebula.” 
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NITROGEN FIXATION IN ALGE. 


J5 NATURS of March 29, 1894, Prof. Marshall Ward gave 

a clear and excellent résumé of certain aspects of the ques- 
tion of nitrogen fixation in plants. Since the publication of 
that article, fresh and most important additions have been 
made to the subject, 

Last May, P. Kossowitsch published an account of his experi- 
ments on Algz in respect to their nitrogen-fixing powers (Bot. 
Zeitung, May 16, 1894), and a short account of this contri- 
bution should form an appropriate supplement to Prof, Ward’s. 


paper, 

In 1888, Prof. Frank, of Berlin, had stated his opinion that 
Afgee possessed the power of free nitrogen fixation. 

In 1892, Messrs. Schloesing and Laurent published an account 
of their classical researches dealing with many plants, among 
which Algz also found a place. Their experiments with these 
forms range in two series. In the first they found that if they 
kept soil, covered with Algæ and containing bacteria of certain « 
kind under observation for some time, an increase in nitrogen 
was perceptible. On the other hand, if they prevented the for- 
mation of Algæ, although the same bacteria remained, there 
was no noticeable addition to the nitrogen of the system. In 
the second set of experiments, in which different Algæ were 
employed, no nitrogen fixation could be perceived. It was 
evident from this that either particular kinds of Alga only have 
“fixing” powei%, or that suitable bacteria were not simul- 
taneously present in the second case, and that Alge can only 
fix with the additional aid of these micro-organisms, ; 

In the following year, Koch and Kossowitsch devoted 
their attention to the subject, and went over much the same 
ground as Laurent and Schloesing, confirming their results, 
and adding new facts, the value of which, h»wever, was some- 
what enhanced by the algal cultures never consisting of any 
single species alone, but of several intermingled. Accordingly 
when, in 1894, Kossowitsch set himself the task of determining 
whether Algæ in themselves possess the power of assimilating 
free atmospheric nitrogen or not, the first obstacle he had to 
overcome was the difficulty of finding a method by which he 
could obtain a single algal species in absolute purity. This 
was ultimately effected by growing the Algze on gelatinous 
silicic acid permeated with a nutritive solution, and subse- 
quently on sterilised sand also containing food solution, The 
steps by which the isolation was effected were slow and beset 
with difficulties, which sprang up in the most unexpected 
manner, and the pages of Kossowitsch’s memoir which deal 
with this subject possess a separate and great interest of their 
own; space, however, will not permit that the matter be 
detailed here. Having obtained the Alge in a state of purity, 
the next step was to transfer them to the apparatus in which 
their nitrogen-fixing powers were to be tested. f 

This consisted of a central air-tight vessel connected with a 
series of U-tubes, which were blown into bulbs at certain inter- 
vals. These bulbs contained strong sulphuric acid. The whole 
apparatus was sterilised, and the Alge under consideration 
sown upon a sterilised nutritive substratum in the central vessel. 
Air freed from all traces of nitrogen compounds was blown into 
the vessel through the U-tubes, the sulphuric acid in which 
killed any organisms which might be contained in this air. 

The Alga which was first experimented on was Cystococcus 
(or an extremely similar form). Every precaution was taken in 
introducing this into the apparatus. d 

Using a nutritive solution perfectly free from all nitrates, it 
was seen that the Algz refused to show any signs of growth ; 
it was clear, therefore, that at least to start development a trace 
of nitrate must be added to the sand. The addition of other 


“nitrogen compounds was found to be useless, and accordingly a 


small and accurately measured quantity of a nitrate was mixed 
with the food solution in the central vessel. The whole ap- 
paratus thus fixed up was placed in the light, and left for some 
weeks. At first rapid increase in the Alge was noticeable, 
but after the lapse of about three weeks things evidently came 
to a standstil}. 

The addition of more nitrate-free nutritive solution gave 
Wo result; but if only the-merest trace of a nitrate were 
added, there was an immediate resumption of activity. 

These facts in themselves are very good proof of the inability 
of Cystococcus to fix atmospheric nitrogen ; but to make matters 
doubly sure, a careful chemical analysis was made. This showed 
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that there was no increase in nitrogen during alline weeks 
the Algæ had been flourishing, and that accordjpgly no iota of 
the stream of free nitrogen which had been constantly passing 
through the apparatus had been ‘‘ fixed.” Se far, then, the 
first Alga which had been put tothe test of experiment showed 
itself incapable of utilising atmospheric nitrogen. 

Kossowitch now turned to fresh experiments, choosing algal 
cultures of sometimes one, sometimes several species taken 
together ; to all of these he added simultaneously soil-bacteria 
of mixed sorts, Theapparatus employed was very nearly the 
same as that above described. In these experiments he desired 
to test the supposition of Berthelot and Winogradsky, who 
considered the presence of certain organic substances toe be 
favourable to the fixation of nitrogen ; he accordingly arranged 
his experiments in five pairs, both members of each couple 
having identical conditions, except that in the one a small 
quantity of sugar (dextrose) was added to the nutritive solution, 
whilst in the other no organic compound was present. One set 
was arranged with Cystecoccus and soil-bacteria, and thegesults 
obtained showed that in the absence of organic materials a 
small but yet noticeable increase in the nitrogen of the system 
had taken place (from 2°6 mg. to 3'1 mg.) Where sugar had 
been previously added, however, there were three times as much 
nitrogen after the experiment as before. In a second pair of 
cultures the Alga Stichococcus and certain bacteria were used, 
but here in no case, ‘either with or without sugar, was there any 
increase in nitrogen. This shows that Stichococcus has in itself 
no power of nitrogen fixation. 

Another couple contained a mixture of several Algæ, Nostoc, 
Cylindrospermum, &c,, and certain soil-bacteria. In this in- 
stance a very large fixation of nitrogen took place, both where 
sugar was present and where not; in fact, in the former case 
the nitrogen was increased more than nine-fold. 

All these observations shed much light upon the question of 
the relations existing between Algæ, micro-organisms, and 
atmospheric nitrogen. They show:— , 

(1) That at least two Algee—Cystococcus and Stichococeus— 
possess no ‘‘ fixing ” powers in themselves, 

(2) That many Algæ, taken together with certain micro- 
organisms of the soil, do possess the power of assimilating 
atmospheric nitrogen. A 

(3) That this power is much increased by the addition of such 
organic suhstances as sugar. 

It should be noticed that among the ten cultures used in the 
second set of experiments, only two contained definitely isolated 
algal species, viz. the cases of the two cultures of Cystococcus 
and soil-bacteria. 

It was just in this instance, moreover, that ithad been shown 
that the Alga itself had no capacity for fixing atmospheric 
nitrogen, Accordingly, there could be little doubt that it was 
through the agency of the micro-organisms that the ‘‘ fixation” 
had taken place in these latter cultures. 

The experiments of Laurent and Schloesing had shown that 
ifin a culture of Algæ and bacteria endowed with “fixing ” 
powers, the Algze were destroyed, the bacteria lost partly, if not 
entirely, this capacity, which the mixture had possessed. This 
pointed clearly to the fact that there was some close relationship 
existing between the Algze and micro-organisms. 

There are many facts which seem to indicate the nature of 
this relationship. 

Berthelot found that the nitrification of the soil only took 
place as long as organic compounds were present ; if these were 
exhausted, the nitrifying process ceased. Gautier and Drouin 
also showed the importance which organic compounds have 
with respect to nitrification. Kossowitsch’s own experiments, 
in which the advantage of adding sugar to the culture was 
shown, also point in the same direction. 

From such observations as these, Kossowitsch concludes that 
the relationship which the Algæ bear to the micro-organisms is 
one connected with the organic food supply of these latter; he 
thinks that the Algz, furnished with nitrogen by the bacteria, 
assimilate carbohydrate material, part of which goes to their 
own maintenance, but part also to that of the micro-organisms. 
It is, therefore, in his belief, an instance of symbiosis in whieh 
each supplies the wants of the other. There are many facts, 
partly the result of his own observations, partly the result of 
those of others, which uphold this view. If the mixed culture 
be placed in the light, there is a far more noticeable nitrogen 
increase than when in darkness. Again, if a rich supply of 
carbon dioxide gas be provided, this is marked by a decided rise 
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in nitrogen-fixing powers. Both these conditions are such as 
are known to influence carbohydrate assimilation’ in chloro- 
phyll-containing organisms; but all experience is antagonistic 
to the view that light should be beneficial to the vital activity of 
the bacteria, and tbere are only one or two exceptional instances 
(Nitromonas, &c.) in which carbon dioxide can be directly 
assimilated by these micro-organisms, ` 

Moreover, in the cases where the bacteria are brought into 
immediate contact with the Alga, as in those species of Algæ 
which are enveloped in a gelatinous covering wherein the micro- 
organisms become embedded, nitrogen fixation appears to be 
greatly aided, and the addition of sugar to the culture has no 
such marked effect as in the instances where non-gelatinous 
Algzgre employed.” The explanation of this seems to be that 
the bacteria embedded in the gelatinous sheath are amply pro-. 

-vided with carbohydrate food without the addition of sugar, 
which, therefore, comes more or less as a seperfluity. 

All this seems to justify Kossowitegh’s view of the part played 
by the Algee in the fixation of nitrogen ; it appears to show that 
they have an indirect, but none the less important, influence 
upon the process. ° 

This & roughly the extent of Kossowitsch’s article; it has 
been impossible to give Sere its details, the bare outlines of his 
researches could alone Se mentioned, but it is hoped that 
sufficient has been said to shdw°the importance of his work, 
perhaps even to indicate the Miterest which every page of his 
memoir possesses, dealing as it does with one of the most 
fascinating branches of vegetable physiology. 

RUDOLF BEER. 





THE COMMERCIAL SYNTHESIS OF 
ILLUMINATING HYDROCARBONS? 


THE direct combination of oarbon and hydrogen in the 

electric arc is a true case ofgsynthesis, and if we could 
form acetylene in this way in sufficiently large quantities, it 
would be perfectly easy to build up from the acetylene the 
whole of the other hydrocarbons which can be used for illu- 
minating purposts. For instance,*if acetylene be passed 
through a tube heated to just visible redness, it is rapidly and 
readily converted into benzol; at a higher temperature naph. 
thalene is produced, whilst by the? action of nascent hydrogen 
on acetylene, ethylene and ethgne can be built up. From the 
benzol we readily derive aniline, and the whole of that mag- 
nificent series of colouring matters which have gladdened the 
heart of the fair portion of the community during the past five- 
and-twenty years, whilst the ethyléhe produced from acetylene 
can be readily converted into ethyl salcohol, by consecutively 
treating it witl*sulphuric acid and water, and from the alcohol, 
again, an enormous number ofother organic substances can be 
produced, so that acetylene can, without exaggeration, be looked 
upon as one of the great keystones of the organic edifice, and, 
given a cheap and easy method of preparihg it, it is hardly 
possible to foresee the results which will be ultimately pro- 
duced. ® ° . 

In 1836, it wa® found that when making potassium, by dis- 
tillation from potassic carbonate and carbon, small quantities of 
a bye-product, consisting ef a compound of potassium and 
carbon, gvas produced, and that this was decomposed by water 
with liberation of acetylenes; whilst Wöhler, by fusing an 
alloy of zinc and ca%ium with carbon, made calcic carbide, and 
used it as a sourcesfrom which to obtain acetylene by the action 
of water. 

Nothing more was done until 1892, when Macquenne pre- 
pared barium carbide by heating at a high temperature a mix- 
ture of barium carbonate, powdered magnesium, and charcoal, 
the resulting mass evolving acetylen® when treed with water ; 
whilst, still lates, Travers made ca¥cic carbide by heating to- 
gether calcic chloride, carbon, and sodium. None of these 
processes, howevel® gave any commercial promise, as the 
fostly nature of the potassium, sodium, magnesium, or calcium- 
zinc alloy gvhich had to be used, made the acetylene Broduced 
from the carbife too expensivé, i 

Whilst working with an electric farnace, and endeavouring 
by its aid to form an alloy of calcium from some of its com- 
pounds, Mr. T. L. Willson noticed that a mixture containing 
lime and powdered anthracite, under the influence of the tema 


1 Abstract of a paper by Prof. Vivian B. Lewes, read before the Society 
of Arts, Wednesday, January 16. 
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perature of the arc, fused down to a heavy semi-metallic mass, 
which having been examined, and found not to be the substance 
sought, was thrown into a bucket containing water, with the 
result that violent effervescence of the water marked the rapid 
evolution of a gas, the overwhelming odour of which enforced: 
attention to its presence, and which, on the application of a 
light, burnt with a smoky, but luminous flame. 

Investigation into the cause of this phewomenon soon showed 
that in a properly constructed electric furnace, finely groun@up 
chalk or lime, mixed with powdered carbon in any form, 
whether it were charcoal, anthracite, coke, coal, or graphite, 
can be fused with the formation of a compound known as calcic 
carbide, containing 40 parts by weight of the element calcium, 
the basis of lime, and 24 parts by weight ef carbon, and that, 
on the addition to this of water, a double decomposition takes 
place, the oxygen of the water combining with the calcium of 
the calcic carbide to form calcic oxide or lime, whilst the 
hydrogen unites with the carbon of the calcic carbide to form 
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acetylene, the cost of the gà$ so produced bringing i, not only | 


within the range of commercial possibilities for use Ze se, but 
also the building up from it of a host of other compounds, whilst 
the production of th® calcic carbide from chalk and from any 
form of carbon, renders us practically endependent of coal and 
oil, and places in our hands the primegfactor by which nature 
in all probability produces thoae great updgrground storehouses 
of jasia fuel upon which the world is so largely drawing 
to-day. 

Calcic carbide is a dark grey substance, having a specific 
gravity of 2'262, and, when pure, a pound of if will yield on de- 
composition 5*3 cubic feet of acetylene. Unless, however, it is 
quite fresh, or means have bêen taken to carefully protect ‘it 
from air, the outer surface gets slightly acted upon by atmo- 
spheric moisture, so that in practice the yield yould not exceed 
five cubic feet., The density and hardness of the mass, how- 
ever, protects it to a great extent from atmospheric action, so 
that in lumps it does not detériorate as fast as would be ex- 
pected, but inthe powdered g@hdition it is rapidly acted &pon. 

The acetylene made from it, when analysed by absorption with 
bromine, the analysis being also checked by determining the 
amount present by precipitation of silver acety¥de, gives 98 per 
cent. of acetylette and 2 per cent. of air, and traces of sul- 
phuretted hydrogen, the presence of this impurity being due to 
traces of sulphate of lime-sgypsum—in the chalk used for 
making it, and to pyrites in the coal employed. 

Acetylene is a clear, colourless gas with an intensely pene- 
trating odour which somewhat resembles garlic, its strong smell 
being a very great safeguard in its use, as the smallest leakage, 
would be at once detected ;indeed, so pungent is this odour, 
that it would be practically impossible to go into a room which 
contained any dangerous quantity of the gas. s i 

This is an important point to rgmember, as the researches of 
Bistrow and Liebreich show that the gas is poisonous, 
combining with the hæmoglobin of the blood to form 
a compound similay to that produced by carbon monoxide ; 
whilst the great danger of the latter gas is that having no 
smell, its presence ig not detected until syraptoms of goisoning 
begin to show themselves, so that no fear needybe apprehended 
of danger from this source with acetylene. 

Acetylene is soluble in water and most other liquids, and at 
ordinary temperature and pressure—60° F, and 30 inches 
of mercury—zo volumes of water will absorb 11 volum& of the 
gas; but asesoon as the gas is*dissolved, the water being 


[JANUARY 24, 1895 





about twel¥e times its volume of air, and gradually decreases im 
violence until, with a mixture of one volume of acetylene to 
twenty of air, it®ceases to be explosive. 

The gas can Be condensed to a liquid by pressure, Andsell 
finding that it liquefied at a pressure of 21°5 atmospheres, at a. 
temperature of o° C., whilst Cailletet found that at 1° C, it re- 
quired a pressure of 48 atmospheres, the first-named pressure 
being probably about the correct one. The liquid so produced 
is mobile, and highly refractive, and when sprayed into air, the 
conversion of the liquid into the gaseous condition absorbs so- 
much heat that some of the escaping liquid is converted into a 
snow-like solid, which catches fire on applying a light to it, 
and, burns until the solid is all converted into gas and is. 
consumed. 

In my researches upon the luminosity of flame, I have shown. 
that all the hydrocarbons present in coal-gas and other luminous. 
flames are converted by the baking action taking place in. 
the intier non-]uminous zone of the flame into acetylene before 
any luminosity is produced, and that it is the acetylene which 
by its apid decomposition at 1200° C. provides the luminous. 
flame with these carbon particles, which, being heated to 
incandescence by various causes, endow the flame with the 
power of emitting light. The acetylene, being in this way 
proved to be the cause of luminosity, one would expect that in. 
this gas we have the most powerful of the gaseous hydrocarbon 
illuminants ; and experiment at once shows that this is the 
case. 

Owing to its intense richness, it can only be consumed in. 
small flat-flame burners, but under these conditions emits a light 
greater than that given by any other known gas, its illuminating. 
value calculated to a consumption of 5 cubic feet an hour being, 
no less than 240 candles. 


Tiluminating Power of Hydrocarbons for a Consumption of 
5 cubic feet of Gas. 


Candles 
Methane... oes is fue 5'2 
Ethane ve oe a T 357 
Propane . - 567 
Ethylene 700 
Butylene oc oe Se 123°0 
Acetylene... ws 240°O 


It is stated that the carbide can be made at about £4 a ton y 
and if this be so, it should have a great future, as aton will 
yield 11,000 cubic feet of the gas, The lime left as a bye» 
product would be worth ros. a ton, and the gas would cost at 
this rate 6s. 44¢, per 1000 cubic feet, and in illuminating 
value would be equal to London coal gas at 6¢, a thousand, 
Its easy production would make it available for illuminating 
purposes in country houses, whilst its high ‘illuminating value- 
should make it useful for enriching poor coal gas. 





CHEMICAL CHANGES BETWEEN SEA- 
WATER AND OCEANIC DEPOSITS? 


T HEnumerous analysesof sea-water by Forchhammer previous. 

to 1865, and the later analyses by Dittmar, from samples 
collected during the Challenger Expedition, show that while 
the salinity—i.e. the amount of dissolved salts contained in 100. 
parts of sea-water—varies greatly in different regions of the 
ocean, still the composition of these dissolved’ salts—z.¢. the 


saturated takes up no more. Water already saturated with | gatio of the constituents of sea-salts—remains practically the 
coal-gas does not take up acetylene quite so readily, whilst the "Same in all the superficial waters of the ocean. Consequently, 


gas is practically insoluble in saturated brine—roc volumes of a 
saturated salt solution only dissolving 5 volumes of the gas. 
The gas is far more soluble in alcohol, which at normal 
temperature and pressure takes up six times its own volume of 
the acetylene, whilst 10 vqlumes of paraffin under the same 
conditions will absorb 26 volumes of the gas,@It is a heavy 
gas, having a specific gravity of O'QI. e 
When a light is applied to acetylene, it burns with a luminous, 
and intensely smoky flame, and when a mixture of one volume 
of acetylene with one volume of air is ignited jn @ cylinder, 
a dull red flame runs down the cylinder, leaving be- 
hind a mass of soot, and throwing out a dense black 
smoke, When acetylene is mixed with 1'25 times its own 
volume of air, the mixture begins to be slightly explosive, the 
- explosive violence increasing until it reaches a maximum with 
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it is only necessary to determine the chlorine in a definite 
weight of water to ascertain at once the respective quantities of 
the other salts present in the sample. Dittmar’s examination. 
of the Challenger waters has, however, shown that lime is 
slightly, although distinctly, more abundant in samples of sea- 
water collected in greater depths than in those samples collected 
nearer the surface of the ocean, and Dittmar’s tables showing the 
difference between the chlorine calculated from the specific 
gravity and the chlorine found by analysis? point to differences 
in,the composition of the sea-salts ; but the observations are 


1 Abstract of a Paper read before the Royal Society of Edinburgh on 
March 7, 1892, by Dr. John Murray and Robert Irvine, and published. 
in Trans.. vol. xxxvii, part 2, No. 23. 

2 Dittmar, “Challenger Report on the Composition of Ocean Water,” 
“ Phys. Chem. Chadd. Exp., part 1, p- 43. 
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“w~ er litre, while after boiling it showed an alkalinity of only 
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relatively so few, these differences so slight, so mixéd up with 
observational errors, and so irregular in their geographical and 
bathymetrical distribution, that they cannot be®aid to indicate 
any general law other than a greater quantity gf lime in deep 
water, 

But there is abundant evidence that great changes in chemical 
composition take place in the substances deposited on the floor 
of the ocean, and, with the view of throwing some light on the 
manner in which these changes are brought about, it occurred 
to us to examine the composition of the sea-water associated or 
mixed up with marine deposits on the floor of the ocean, and 
especially with that variety of marine deposits known as Blue 
Mud. 

The depth at which a fine blue mud may form in the $ea, 
depends entirely on the depth of water and the extent of the 
basin; or, in other words, on the height and length of the 
waves.! In harbours it may be deposited not deeper than Ir 
or 2 fathoms, while along the western coasts of Scotland and 
Ireland, which are exposed to the waves of the wide and deep 
Atlantic, the true mud-line may be situated at a depth oPabout 
150 or 200 fathoms. 

In this paper we state the results of our investigation into the 
composition of the sea-salts in samples of water enclosed in the 
blue muds from Granton Harbour and Quarry, near Edinburgh, 
at Queensferry, N.B., and other places. The water was- 
obtained by filling a canvas bag with the mud and collecting the 
water which filtered through, the first portior& being rejected, 

The Specific Gravity of the filtrate was about normal for in- 
shore water, ranging from 1024 to 1026. 

-Chemical Composition of the Sea-water Salts in Mud-water.— 
On comparison with normal sea-water salts, the sulphates were |! 
greatly reduced, while the alkalinity (combined carbonic acid) 
was correspondingly increased, sometimes rising to ten times 
above the normal. 

When a portion of the clear water filtered from the harbour 
muds was boiled, a precipitate was thrown down in a crystal- 
line form, consisting of carbonates of lime and magnesia in 
the following proportions :— 


CaCO, i... sds es ose ws 73°30 
MgCO, ... ee is eae das 26°70 


10000 
Before boiling, the water had an alkalinity of 0°7760 grms. 


0'2200 grms., thus proving that the alkalinity was mainly due 
to the formation and presence of these carbonates rendered 
soluble by free carbonic acid. 

Saline and albumenoid ammonia ranged from 4 to 80 parts, 
and 1 to § parts per million, respectively. Lime was much 
less, and magnesia slightly less than the normal, The chlorine 
and the total ‘bases were higher than normal water of equal 


density. Bicarbonate of manganese was present in the water 
up to I part in 16,000, Normal sea-water contains no 
manganese, 


The following table gives a comparison of the composition 
of normal and mud-waters :— ; 











ed Mud-water. 
I 
l 
Sodium chloride, NaCl... 77'758 ; 79'019 ® 
Magnesium ,, MgCl, ... 10'878 | 11'222 
Magnesium bromide, MgBra 0°217 ' 0°220 
Magnesium sulphate, MgSO, 4°737 | 3°232 
Potassium ii SOs ise 2'465 : 2°506 
Ammonium 5s (NHy)eSO, wi 0'206 
Magnesium carbonate, MgCO; ... -e 0°729 
Calcium E CaCO, 0'345 ' 2°686 
Calcium sulphate, CaSO, s 3'600 . ee, 
Manganous carbonate, MnCO; ... < | orr80 
e 
100'000 | 100°000 








1 See Murray and Renard, “ Challenger Report on Deep-Sea Deposits,” 
p. 185. (London, 1891.) : f 
2 See Dittmar, of. cif. pp. 137-138 and 203. 
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It will be seen that the total salts of the mud-water are low 
in proportion to the chlorine, consequently the D value—that 
is, theydensity minus r000 divided by the chlorine—will be lower 
than normal water. In normal water the D value is 1457, in 
mud water 1°430. ` 

The reactions that take place in Blue Muds seem to be the 
following, and may be distinctly proved from the analyses of 
mud-water, as well asefrom a consideration of the whole sub- 
ject® During the process of decomposition it appears that the 
greater part of the oxygen for the oxidation of the carbon and 
hydrogen of the organic substances in the blue muds is derived- 

“from the sulphur salts of the alkaline and earthy alkaline metals 
in sea-water, which, in the first instance, are reduced to the form. 
of sulphides. Thege sulphides, owing to their instability, 
especfally in the presence of free or loosely-combined carbonic 
acid, are decomposed as formed. The sulphur thus reduced: 
from the sulphates may in part, on passing as hydrosulphuric | 
acid into the water immediately above thf mud, become oxi- 
dised back again into sulphuric at@l, which in turn, decom- 
posing the carbonate of lime always present in the water (or in 
the deposit), would re-form sulphates. 

. This oxidation is effected but slowly, as the following labora- 


tory experiments show :-s- Ş 


Exp. I.—A solution 8f hydrgsulphuric acid (H.S) in pure 
water, which at first fave no Precipitate*with barium chloride, 
after standing a month, gave a distinct precipitate of barium 
sulphate, showing that the hydrosulphuric acid had been oxidised 
into sulphuric-acal (SO,). 


_ xp. II. — A solution of hydrosulphuric acid in sea-water was . 
exposed to the air till complete oxtdation had taken place. On 
titration the sea-water had lost its alkalinity, the sulphuric acid 
being proportionately increased. 


Exp. Iff.—Hydrosulphuric acid was passed into water hold- 
ing carbonates of calcium and magnesium in suspension, and 
resulteg in a yellowish solution of the sulphides of calcium and 
magnesium, carbonic acid being @xpelled. The sulphides so 
formed were in turn decomposed by excess of carbonic acid, 
with evoliftion of hydrosulphuric acid, bicarbonates being 
formed, the reacfion apparently depênding on,which acid is in 
excess. 


A certain part of the sulphides, oe it may be of hydrosulphuric 
acid, derived from the soluble sulphides by the action of the 
free carbonic acid present in th@ mud, reduces the ferric oxidés 
of the deposit, forming sulphide of iron, which so long as it is 
not exposed: to the action of, oxygen, remains stable, being in 
this respect unlike sulphide of mamganese.* The sulphide of 
iron gives the characteristic blue-black colour to the great: 
majority of thg blue muds, especially where there is abundance 
of organic matter. It is by thig process that sulphur is continu- 
ally being abstracted from sea-water and locked up in marine. 
deposits, which may finally be converted into blue-coloured 
shales, schists, and marls.? In these rocks the crystalline 
pyrites (FeS,) has evidently its origin in the processes of death 
and decay going,on àt the time of their deposition at the sea- 
bottom, the sulphur of the sulphide of iron being derived from 
the sulphates of the sea-water, and not from the sulphur of the 
organisms, as generally sugposed. This degomposition seems 
to be due to the action of bacteria in causing putrefactive 
change#in dead „organic matfer. We have found that if sea- 
water containing gutrescible organic matter be®@sterilised by 
boiling, and thereafter care be taken to prevent the ingress of 
bacteria to this cooled liquid, the changes above indicated do 
not take place. Apparently the organic matter must be broken 
down by bacteria into its component elements, which in the 
nascent condition are capable of reducing the sulphates to a 
lower form of combination. The hjsulphide oiron in the coal 


measures has without doubt a similag origin. 
1 See also Coneptes gendus, tom, Ixxxiii. pp. 58 and 345 (1876). Note by 
Naudin and Monthol ; also Sainte Claire Deville, Leçons sur la Disso- 
ciation, 1864. 
2 Irvine and Gibson, Proc. Roy. Soc. Edin. p. 37, 1891. ° 
3 The bla@k og dark blue colour gf many shales and schists is due princi- 
pally to the presence of iron, etther combined with silica as silicate, or-more 
rarely in the condition of carbonate oroxide. ‘lhese shales, schists, &c-, 
contain organic matter in a state of decomposition. In the older rocks its 
condition nearly approaches that of graphitic carbon; in a dark schist from 
Argyllshire only o'91 per cent. of graphitic organic matter was found. In’ 
the more recent formations the organic’matter, afin sufficient quantity, may 
give rise to the formation of petroleum. See paper by Dr. J. J. Jahn, Jahr- 
buch der K.K. Geolog. Reichsanstalt, 1892, Bd 42, Heft 2. 
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The principal reactions which occur in mud-waters may be 
explained by the following formulæ :— 


(1) RSO, + 2C = 2CO, + RS, 
where R is an earthy alkaline metal. ° 


(2) RS + 2CO, + H,O = H,S + RCO,CO,. 
(3) RS + RCO,CO, + H,O = 2RC0, + HS. , 


On the hydrosulphuric acid meeting with ferric oxide (Fe,03) 
present in the surface layer of these blue muds the following 
reaction occurs :-— 


(4) FeO; + 3H,S =2FeS + S $ 3H0. 


Part of the sulphur is thus fixed in the mud, and part, if fhere 
be not sufficient iron in the mud, may escape into the water 
above, where, meeting oxygen, it will be converted into sul- 
phuric acid (H,SO,), and yeturn into RSO,. The products 
RCO,CO, in (2), and RC®& in (3), or the bicarbgnate and 
carbonate of the metal are found in the water strained from the 
mud. z 

The increase of alkaline ammoniacal salts points, hqvever, 
to a further reactipn, by which carbonate of lime is increased 
in a slight degree, for as ammonium cagbonate [(NH,4).COg] is 
formed by the decompgsition of ghe alkuminoids present, the 
sulphates in the sea-water by this means are decomposed, sul- 
phate of ammonia [(NH,).SO,] and earthy carbonates being the 
result: 

In the red muds and clays, either from tHe abundance of 
oxygen in the superincumbent waters, from the ochreous matter 
present inthe mud or clay, of from 
small in quantity, the sulphide of iron is either not formed, or is 
after formation soon oxidised into ferric hydmte, which then 
gives its characgeristic red colour to these deposits. 

It may be accepted as the rule that muds containing a large 
amount of organic matter relatively to the iron present invari- 
ably partake of the characteyfic blue-black colour, wfilst if 
organic matter be low in amount, or altogether absent, the 
black sulphide is either not formed at all, or is oxidised into 
peroxide of iron, ° . 

Our attention Mas been recently drawn to a most interesting 

- paper, read before the British Association, Edinburgh (1892) 
meeting, by N. Andrussow, eon the ‘‘ Russian Exploration of 
the Black Sea,” 1 

The condition of the water irtthe Black Sea below the roo- 
fathom line, in which hydrosulphuric acid and sulphides exist 
in great abundance, is due to the same action as that now being 
carried on so widely in the fermation of the blue muds on the 
ocean floor, viz. the deoxidation of the sulphates in the water 
by organic matter, and not, as stated in Andrussgw’s paper, as 
simply the decomposition-producig after death of a great number 
of organisms, But a compound or double reaction appears in 
this instance to be taking place, viz.— . 

érstly, on those portions of the bottom within a moderate 
distance from the shore, ordinary blue mud containing sulphide 
.of iron (in large amgunt) is being deposite® | 

Secondly, in the deep water, especially far, from the shore, 
below a depth of 100 fathoms where the oxygen has been used 
. up, the hydrosulphuric acid, not haying enough iron present in 
the floating mud to combine with, or to fix it as sulphide of 
iron (FeS), is found in the free condition. At the safhe time 
there must be a large quantity Of free Oo% loosely-combined 
carbonic acid in the water, the result of the deoxidation of the 
sulphates by organic matter, which naturally would decomposé 
the sulphides at their inception (or as these are formed), That 
«this is probably the case appears from the fact that in the 
greater depths of the Black Sea, far from land, there exists a 
large deposit of qud consisgjng principally of carbonate of lime, 
precipitated from its waterg, which hold in solution lime and 
other salts as well as hydrosulphuric and carborf@c acids. ` In the 

«laboratory experiments noted above we have the rationale of 
these conditions. 
thus in » state of continual change, the alkalinity in this case 

e 


e e 

1 “Qn Deep-Sea Research in the Black Sea,” giving the results of an 
expedition (under the superintendence of Colonel J. B. Spindler) sent out 
. by the Russian Government in 1890 and 1891. These results have already 
been partly published in the preliminary transactions of the Russian Geo- 
graphical Society (in Russian), the physical results in German by Prof. 
Woicjk ff in Petermann’s Mitteilungen. An abstract of Andrussow’s paper 
has been published in the Royal Geographical S ciety’s Journal, January 

1893, giving a very fair epitome of the various points dealt with. 
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the organic matter being’ 


The deep water in the Black Sea may be, 


being due eher to sulphides or carbonates in so far as carbonic 
acid or hydrosųphuric acid predominatės, and not wholly 
to carbonic acid as in the open ocean, where sulphides 
cannot remain @ermanent owing to the constant excess 
of oxygen present; but it- is evident that, since the 
light grey mud consists principally of carbonate of lime, the 
carbonic acid must, it may be on account of the pressure or 
temperature, have had the advantage over the hydrosulphuric 
acid, 





METEOROLOGICAL WORK IN AUSTRALIA} 


HE object of the present paper is to place before the Associa- 
tion a brief and succinct account of meteorological work 
in Australia. Mr. Russell has already told us, in his interest- 
ing paper on astroriomical and meteorological workers, read 
before the Association at its first meeting in Sydney in 1888, 
what hd been done in the early days of the mother colony, 
and brings the history up to the year 1860, or immediately fol- 
lowing ‘the commencement of the active work of the new ob- 
servatory completed in 1858, °an establishment with which he 
has been associated during the past thirty-four years, and over 
which he has presided since his appointment as astronomer in 
1870, on the death of Mr. Smalley in July of that year. 

It is unnecessar$ that I should travel over the same ground. 
My intention is to carry on the history of which Mr. Russell 
has already given us the.opening chapter. Indeed, as regards 
meteorology but little had been done before the advent of Mr, 


‘Scott, the first Director of the Sydney Observatory, in 1858, 


who, Mr. Russell tells me, established twelve meteorological 
stations, two of which, Brisbane and Rockhampton, were in 
Queensland, then forming part of New South Wales, Each 
station was equipped with a standard barometer, dry and wet 
bulb thermometers, maximum and minimum thermometers, and 
a rain gauge. 

Meteorological stations had previously—in 1840—been estab- 
lished at South Head, Port Macquarie, and Port Phillip, Vic- 
toria being then under the-Government of New South Wales. 
The observations at South-Head were kept up, but, I fear, not 
in a very satisfactory or systematic manner, for fifteen years, or 
until 1855. At Port Phillip and Port Macquarie they are said 
to have been discontinued after six years. During Mr. Smalley’s 
tenure of office several stations started by his predecessor, for 


` 


` 


‘on 


some reason or other, probably owing to his bad health, were > =” 


closed or allowed to fall into disuse. These were, however, 
speedily re-established by Mr. Russell: and I may here men- 
tion, as showing the active manner in which that gentleman 
has prosecuted the work commenced by Mr. Scott, that he has 
now, in addition to the Sydney Observatory, thirty-five meteoro- 
logical stations, having barometers, dry and wet bulb thermo- 
meters, maximum and minimum thermometers, and rain 
gauges ; 139 stations furnished with thermometers and rain 
gauges ; and 1063 stations having rain gauges, 

The Sydney Observatory is equipped with continuous self- 
recording barograph and thermograph, pluviometer and anemo- 
graph, made after Mr. Russell’s own desighs, besides under- 
ground thermometers at depths of fo feet, 5 feet, 2 feet 6 inches, 
and 1 inch ; an evaporation tank, or atmometer, &c. ; a record, 
combined with the valuable astronomical work being done, 
worthy of the oldest colony of the group, which had already 
gained distinction in its promotion of science by the Dawes 

oint Observatory, erected in 1788, and the celebrated Para- 
matta Observatory, established in 1821 by Sir Thomas Brisbane. 

In Mr. Tebbutt, Mr. Russell has found a most valuable 
coadjutor. That gentleman has not only carried out an ex- 
tensive series of astronomical observations entirely at his own 
cost, but also furnished his observatory with a complete meteor- 
ological outfit, o 

In Victoria there were only broken records of rainfall, 
temperature, and weather,- made chiefly by New South Wales 
officials in Melbourne, from 1840 to about 1849, and of rainfall 
up to 1851. In 1854 observations of barometer and tempera- 
tuf for astronomical purposes only, and of rainfall, were made 
at the Williamstown Observatory, then in charge of Mr. R. L. 
J. Ellery. Meteorological observations were also made at 
Melbourne by Mr. Brough Smyth, of the Crown Lands De- 


1 Abstract of a Paper read before the Australasian Association for the 
Advancement of Science, by Sir C. Todd, K.C.M.G., F.R.S. į 
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partment, from 1856 to the end of February 1858, When Prof, 
Neumayer, now Director of the Nautical Obseivatory at Ham- 
burg, commenced systematic observations at the new Magnetic 
and Meteorological Observatory, at Flagstaff Hill, Melbourne. 
Dr. Neumayer also established several observirfy stations at the 
lighthouses on the coast, and at a few places inland. 

On the retirement of Dr. Neumayer in 1863, the Magnetic 
and Meteorologi¢al Department was transferred to the present 
Astronomical Observatory, then just erected, and placed under 
the direction of the astronomer, Mr. Ellery, in whose hands 
the institution soon became what it is to-day—not only a credit 
to the colony which founded it, but second to none in the 
southern hemisphere. He threw all his energy and skill as a 
physicist into his work, and early introduced photographic‘and 
other systems, by which we obtain continuous records’ of all 
variations of terrestrial magnetism, barometric pressure, and 
changes of temperature, electrical states of the atmosphere, and 
the direction and force or velocity of the wind, besides thermo- 
meters sunk at various depths (3 feet, 6 feet, and 8 feet) to de- 
termine the temperature of the ground ; while, as regard9 astro- 
nomy, we have only to visit the observatory to see that it pos- 
sesses some of the finest instruments in the world. 

Besides the Melbourne Observatory, he has established 
meteorological stations of the second order at Portland, Cape 
Otway, Wilson’s Promontory, Gabo Island, Ballarat (Mount 
Pleasant), Bendigo, Echuca, Sale (at the School of Mines), 
and twenty-three stations of the third order, Wesides 515 rainfall 
stations judiciously distributed throughout the colony. 

In South Australia, thanks to the late Sir George Kingston, 
father of the present Premier, we have a continuous record of 
the rainfall in Adelaide from 1839, which that gentleman 
maintained until 1878. 

Meteorological observations, more or less complete, were 
made at the Survey Office for a number of years, or until I 
took up the work in November 1856, when the observatory 
records commenced under my direction as Government 
Astronomer, 

Since May 1860, all the observations have been made at the 
West Terrace observatory. For several years I had no assistant, 
and having a growing telegraph department to look after and 
control, the area of my work was necessarily restricted, and I 
laboured under many disadvantages ; but I early established 
meteorological stations at Clare, Kapunda, Strathalbyn, 
Goolwa, Robe, and Mount Gambier, and placed rain gauges at 
the different telegraph offices. I also introduced the system of 


seeeepublishing daily reports of the weather and rainfall from all 


stations at the head telegraph office in Adelaide. 

We have now meteorological stations, having standard or 
Board of Trade barometers, dry and wet bulb thermometers, 
maximum and minimum thermometers, and rain gauges, at Port 
Darwin, Daly Waters, Alice Springs, Charlotte Waters, Strang- 
ways Springs, Farina, Port Augusta, Yongala, Clare, Kapunda, 
the Agricultural College at Roseworthy, Mount Barker, 
Strathalbyn, Eucla, Fowler's Bay, Streaky Bay, Port Lincoln, 
Cape Borda, Robe, Mount Gambier, and Cape Northumber- 
land, and 370 rain gauges ; at the lighthouses at Cape Borda 
and Cape Northumberland, and at the telegraph offices at Port 
Darwin and Alice Springs, the observations are taken every 
three hours, night and day; at other stations at gh. a.m., 3h. 
p.m., gh. p.m.; whilst at Alice Springs there is a large evapora- 
tion tank similar to the one at the observatory, which it may 
be convenient here to’describe, 

It consists, first, of a brick tank, lined with cement ; internal 
measurement, 4ft. Gin. square and 3ft. 2in. deep. Inside this 
tank is another, made of slate, 3ft. square and 3ft. deep, leav- 
ing an intervening space between it and the larger tank of 7in. 
Both tanks are filled to the same level, or to within 3in. or gin. 
of the top, fresh water being added as required. The evapora- 
tion is measured by a graduated vertical rod, which is carried 
by a float placed in a vertical cylinder of copper gin. in diameter 
(perforated at the bottom) standing in the inner tank. The rod 
is graduated to yy of an inch, and is read off by means of a 
fixed vernier to yç of aninch. A rain guage is placed by the 
side of the tank, and both the evaporation and the rainfall are 
read at 9a.m. and 9 p.m. . e 

In Tasmania, the Imperial Government established a mag- 
netic and meteorological observatory at Hobart, as part of an 
international scheme, in charge of Captain Kay, and systematic 
meteorological observations were conducted from 1841 to 1854, 
hourly readings being taken until the end of 1848. The results 
were published, together with the magnetic observations, in 
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four large quarto volumes with a short but interesting and in- 
structive article by the late Prof. Dove, then director of the 
meteorclogical stations in Prussia. Similar observatories were 
established at Greenwich, St. Helena, Cape of Good Hope,‘ 
and Toronto, besides places in Europe, and by Russia in Asia. 

From the beginfiing of 1855, -the Imperial Observatory being 
closed, meteorological observations at Hobart were carried on 
by the late Mr. Fragcis Abbott until about the year 1880, 
when the Government took up the work, which was entrusted 
to the late Captain Shortt, R.N., who died in 1893. Captain 
Shortt proved a valuable coadjutor, and established eight other 

"observing stations, besides a number of rain gauges in various 
parts of the island, of which there are now about fifty-nine. 

In Western Austrglia, a meterological observatory was estab- 
lishe® by the Government in.connection with the Surveyor- 
General’s office, the work being entrusted to Mr. M. A. C. 
Fraser, in 1876, sinée which continuous records have been 
published. Prior to the date mentioned® we have rain and 
temperature records at Perth from*s®60 to 1869, taken by Mr. 
H. Knigh® At present Mr. Fraser has fifteen meteorological 
stations, exclusive of Perth, and ninety-one rain gauges. At 
Perth there is a self-recording barometer, @lected by me when 
in Englĝnd in 1886. Tye observations in this colony are very 
valuable, extending, as they do, from the south coast well into 
the tropics at Wyndham, Cambgdge Gulf, 

In Queensland, aS has algeady been®stated, meteorological 
stations were started at Brisbane and Rockhampton by Mr. 
Scott, the first Government Astronomer of New South Wales. 
I do not know tlfe exact date, but Mr. Scott arrived in the 
colony in 1858, and retired in 1862. The instruments were 
transferred to Queensland on its separation from the parent 
colony, and for some years the duties of meteorologist devolved 
on Mr, Edmund MacDonnell, who established several observing 
stations and a number of rain gauges. å 

In 1887, Mr. Wragge was appointed, who—with the great 
ability and energy which char&cterise him, and which had 
brough@ him so much renown in etarting, I believe at his own 
expense, the -high level observatory at Ben Nevis, where he 
conducted the work under difficulties which would have deterred 
most men soon, effected a compleje revolution. Beginning 
his work on January 1, 1887, he speedily equipped stations of 
the several orders all over the colony, along the coast round to 
the Gulf of Carpentaria, and ipland to the very western 
boundary of the colony. He classified his stations under five 
orders, according to the complegeness of their equipment. 

Following the example of Mr. Ellery, Mr, Russell, and 
myself, Mr. Wragge commenced the system of publishing daily 
reports of weather and rainfall, and, a synoptic map similar to 
the map we had for some time been issuing in Adelaide, He 
also co-operated with us in publishing forecasts of the probable 
weather durifg each ensuing twenty-four hours, with this 
addition, that he issued forecasts not only for Queensland, but 
also for the other Australian colonies ; and, as these latter were 
made without regard to those published at ay earlier hour by the 
several local authorities, it has occasionally happened that the 
two forecasts for thesame colony differed from each other. I 
will not Vénture An opinion as to the desiralfleness of this inde- 
pendent action, yond remarking that supposing the judgment 
and qualifications of the other meteorologists to be equally 
good, their local experience® and the possessi®h of more detailed 
informa@ion in regard especially to prognostics, clouds, &c.; 
gives them an advantage, ang their forecasts shoujd be of equal 
value, and be more frequently justified. I regret that Mr. 
Wragge’s collected observations have not yet,been published— 
from causes, it may be presumed, beyond his control—in such 
detail as he himself would wish, and which, in the interests of. 
science, we all desire. This is to be regretted, as his stations 
are so distributed as to represent the,climate of all parts of that 
large colony. be 

Besides the stetions in Queenslanf, Mr. Wragge tells me he 
has supplied instruments for two stations of the first order in | 
New Guinea, for one in New Caledonia, one in Fiji, and one in 

orfolk Island, and two others of the second ordeg in New 
Guinea. o ` , 

In New Zealand, I learn from Sir James Hector, that from 
1853 meteorological reports were included in the yearly volume 
of statistics issued by the Registrar-General, but the obser- 
vations were of irregular character, and possessed little value 
until 1859, when the work was taken up in a more’ 
systematic manner. Observers were appointed at Wan- 
ganui, Auckland, Napier, New Plymouth, Wellington, 
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Nelson, Christchurch, and Dunedin, each being supplied 
with a set of standard instruments. The service appears 
-to have been placed, in the first instance, under the 
supervision of Dr. Knight, the Auditor-General, but in 1867 it 
was transferred to Dr. (now Sir James) Héctor, under whose 
skilful management great improvements were introduced. ' The 
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principal ‘stations are supplied with mercugial Fortin barometers, 

dry and wet bulb and self-registering maximum and minimum 

thermometers, solar and terrestrial radiation thermometers, 

Robinson’s anemometers, and rain gauges. The height of 
every barometer above sea-level has been ascertained, and® 
every reading, as in the other colonies, is reduced to sea-level 
and 32° F. A i 

- At present there are eight stations, viz. Ie Aroha, Tanaki; 
Russell, The Bluff, Wellington, Lincoln, Hokitiki and Dunedin, 

equipped as above, except Te Aroha, which has an aneroid ; 
and seventy-nine rafn stations, 

To facilitate the trans@fssion of daily weather reports; Sir 
James Hector has prepared a series of isobaric nfaps, which 
fairly represents all the different types of weather. These 
maps are number@d in consecutive order, and stereotyped 
copies are supplied to each station, soghat all that is if cessary 
is for the head ¢ffice to telegraph to egch office the number of 
the map to be posted up for the information of the public. In 
the same manner typical maps of the pres$ure in Australia have 
been prepared, with the assistance of Mr. Russell, of Sydney. 
The reports from a few selected stations, a brief description of 
the weather, and the number of the map, ar® daily exchanged 
between Wellington and Sydney (representing Australia); the 
New Zealand reports beingetransmitted by telegraph to the 

- head office in each of the other coldhies. 

" “Spread throughout the colonies we have 5 
stations, morg or less completely equipped, 
gauges. 

It will be seen that, excepting the magnetic and meteoro- 
logical observatory at Hobarte established in 1841, whéch was 
an Imperial institution, systematic observations under the 
auspices of the Colonial Governments date, speakipg approxi- 
mately, from about 1858, g date which closely c incides with 
that given by Pæf. Waldo (1860) as marking @ definite epoch in 
the development of the modern science of meteorology. The 
investigation of the law of prorms by Buys Ballot, Dove, and 
others, and the researches of Ferrel, then just commenced, on 
the theory of atmospheric motjons, cleared the way to further 
advances ; and, later on, the utilisation of the electric tele- 
graph, which is to the meteorologist what the telescope is to 
the astronomer, in extending his field of view over large areas 
of the earth’s surface, enabled the observer to mark and watch 
the birthplace of storms, ¢rack their course and rate of trans- 
lation. The same means informed him of the g€neral distribu- 
tion of pressure, and; knowing the laws governing the circu- 
lation of air currents round regions of high and low baro- 
meters, he soon felt himself justified in issuing warnings of 
coming gales and the probable state of the weather some hours 
in advance. He was no longer confined to his own particular 
locality, laboriously compiling statistics anti studfing local 
prognosties ; he could look far around him, œe storms a thou- 
sand or more miles distant, and tell people with a considerable 
amount of confidence when they Might be expected and what 
‘would be their force. This is the great function ob modern 
meteorologye But, like everytSing else, it took time. It 
required money from the State, which waf not always readily 
forthcoming ; it required, moreover, a complete and extensive 
organisation of skilled observers, all working on the same lines 
and with the same objects in view. It had also to win the 
confidence of a sceptical public, which still placed confidence 
in qyack weather prophets, who could tell them what the 
weather would %e all the year through, according to the phases 

.of the moon. Confidencé, we are told, is ẹ plant of slow 
growth. So it is, and so it should be if prggress is to be made 
on a sound, solid, lasting basis. 
io 

(J 
UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CAMBRIDGE. —The University Lecturer in Geography (Mr. 
Yule Oldham) will during the present term give a course of 
lectures on the History of Geographical Discovery, in the 
Lecture-theatre of the Chemical Laboratory on Thursdays at 
noon, beginning on Thursday, January 24, 
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The Council of the Royal Geographical Society offer in the 
present acadereical year a Studentship of £100, to be used in 
the geographical investigation (physical or historical) of some 
district approvêd by the Council. Candidates must be mem- 
bers of the University of not more than eight years’ standing 
from matriculation, who have attended the courses of lectures 
given in Cambridge by the University Lecturer in Geography. 
Applications should be addressed to the Vice-Chancellor not 
later than the last day of the full Lent term, March 15, 1895. 

Prof. Ewing, F.R.S., has been appointed Chairman of the 
Examiners for the Mechanical Sciences Tripos. 

The Gamble Prize for 1894 has been awarded to Miss Isabel 
Maftldison, for her essay on ‘‘ Singular solutions of differential 
equations of the first order.” 

THE first annual meeting of the Association of Technical 
Institutions was held on Friday last. In the course of an 
address, Mr. W. Mather, M.P., the President for the ensuing 
year, semarked that, so far as the pecuniary facilities conferred 
by the Technical Instruction Acts were concerned, local 
authorities had the means of annually bestowing on technical 
education in England and Wales (1) from grants under the 
Local Taxation Act, about £780,000; (2) from a penny rate 
levied on the total rateable value of the whole country, 
£664,500 ; (3) grants from the Department of Science and 
Art, about £355,000. The total amount available is thus, in 
round numbers, £1,800,000 per annum. To this must be 
added the voluntary aid given to technical schools and 
institutions. Among the resolutions adopted by the meeting 
was one for the appointment of a sub-committee to consider 
the best methods by which reform could be effected in the 
present system of examination in practical chemistry adopted 
by the Depar.ment of Science and Art, and to confer with other 
committees appointed with a similar object ; and another to the 
effect that the result of examinations should not form the sole 
basis for the calculation of the grant in aid of science classes, 
but that there should also be a variable grant dependent on the 
report of the inspector on the equipment and arrangement for 
efficient instruction. : 





SOCIETIES AND ACADEMIES. 
LONDON. 

Mathematical Society, January 10.—Major Macmahon, 
R.A., F.R.S., President, in the chair. 
short obituary sketch of Mr. A. Cowper Ranyard, in the 
course of which he pointed out that that gentleman had only been 
a pro tem. secretary with the late Mr. G. C. De Morgan.— 
The secretaries elected at the first meeting of the Society, 
January 16, 1865, were Messrs. H. Cozens Hardy and H. M. 
Bompas. Mr. Hardy resigned at the second meeting {February 
20), and Mr. W. Jardine was elected in his room.—The follow- 
ing communications were made :—Note on the expansion of 
functions, by Mr. Edward T. Dixon. The author had long 
thought that so fundamental a theorem as the expansion of a 
function in Taylor’s series ought to be demonstrable from first 
principles in a simple maner which should be applicable to 
complex as well as to real quantities. The main feature in the 
proof he proposed was that the series was regarded not as the 
expansion in terms of powers of the increment of the variable, 
but rather as the expansion in terms of the values of the suc- 
cessive differential coefficients of the function for the given 
initial value of the variable. If two functions were equal for a 
given value of the variable, they would remain equal while the 
variable varied in any specified manner, so long as their rates 
of change remained equal and finite. The two sides of the 
equation known as Taylor’s theorem were such functions ; and 
the author explained how the limitations to the application of 
Taylor’s theorem followed directly from his way of regarding 
the expansion. He also showed how the same line of argu- 
ment applied to the case of complex variables, and how 
in that case also the limitations could easily be deduced. — 
Electrical distribution on two intersecting spheres, by Mr. 
Wi. M. Macdonald. In Maxwell’s “Electricity and Mag- 
netism,” vol. i. §§ 165, 166, the problem of the distribution of 
electricity induced by an electrified point placed between them 
on two planes cutting at an angle which is a submultiple of 
two right angles, and the inverse problem of the conductor 
formed by two spherical surfaces cutting at such an angle (the 
angle referring to the dielectric) is solved’ by the method of 
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point images. This method is inapplicable when the (dielectric) 
angle is not a submultiple of two right anglg, as has been 
shown by W. D. Niven, Z.4Z.S. vol. xii. p. 27. The only 
other case which has been hitherto solved is, thê author thinks, 
that of the spherical bowl (Lord Kelvin, ‘‘ Papers on Electro- 
statics and Magnetism,” p. 178). Inthe paper by W. D. Niven, 
mentioned above, an attempt is made to deduce the capacity of 
such a conductor from the solution of a functional equation for a 
particular value of one of the variables, but the result obtained 
does not seem in the case of the spherical bowl to agree with 
Lord Kelvin’s. The results obtained by the author also differ from 
those given by Niven. The object of the paperis to obtain the 
solution in the general case. To effect this, the functidnal 
image of a point placed between two planes intersecting at any 
angle is obtained in the form of a definite integral. In the 
next few paragraphs the reduction of thts integral to known 
forms is effected in certain cases, and it is shown that the inte- 
gration can be performed when the angle of intersection is any 
submultiple of four right angles; the case in which itds re- 
ducible to elliptic functions is also discussed. In § 5, the func- 
tional image of a line of uniform density parallel to the inter-. 
section of the planes is deduced. In § 7, the potential due to a 


freely-charged conductor bounded by two spherical surfaces f 


cutting at any angle is obtained and some particular cases dis- 
cussed, The capacity of such a conductor is obtained in §8, in 
finite terms, and some particular cases are disomssed in $9 ; one 
of the most interesting of these is the capacity of ‘a hemi- 
sphere, which is found ‘to be nearly one and a quarter 
times that of the complete sphere, showing that the sharp 
edge acts somewhat like a condenser. Some ca-es are 
mentioned in the last paragraph which could be deduced from 
the results of the preceding ones.—The Dynamics of a Top, 
by Prof. A. G. Greenhill, F.R.S. To construct a model of the 
articulated deformable hyperb oloid described by M. Darboux 
in Note xix. to Despeyrous’ “Cours de Mécanique,” t. ii., 
which shall realise the motion of the axis of a Top, the 
ratio of the axes of the focal ellipse must be taken equal to the 
modulus & of the associated elliptic functions. The parameters 
aand b of the two elliptic integrals of the third kind corre- 
sponding respectively to the lowest and highest vertical positions 
of the Top, which give the azimuth y, will be of the form 


á = #K'i and d= Ki + K, 
where # and g are real proper fractions. Then two points P and 
«m Must be taken on the focal ellipse whose excentric angles, 
measured from the minor axis, are given by 


am{(t ~ p + g)K’, £4 and am{(t — 2 — g)K’, 24; 


and ifthe tangents HI and HJ are drawn at Q and P, inter- 
secting in H, these tangents make angles 


cam{(p + g)K’, 2} and am{(p — ¢)K’, 24 


with the minor axis. The parallel tangents OC and OG being 
drawn, intersecting in O, the design of the model is completed, 
in Henrici’s manner, by drawing any other two pairs of tangents 
to the focal ellipse ; the tangents OG and OC being replaced by 
a pair of rods, representing the generators through O, HI and 
HJ representing.the parallel generators through H, the other 
pairs of tangents representing the connecting generators, all freely 
Jointed at the points of crossing. If OG is held fixed in a 
vertical position, the point H opposite to O is constrained to 
move in a fixed horizontal plane ; and now if H is moved along 
a herpolhode of parameter a + 4, the generator OC will imitate 
the motion of the axis of a Top. Starting with the hyperboloid 
flattene t in the plane of its focal ellipse, and H at a maximum 
distance from OG, the axis OC is in its lowest position ; and as 
H moves along the herpolhode to its minimum distance from’ 
OG, the axis rises to its highest position, when the hyperboloid 
becomes flattened in the plane of its focal hyperbola. If the 
herpolhorde has poiats of inflexion, the path of a point C in the 
axis OC will be looped; since the motion in azimuth of OC 
vanishes as H passes through a point of inflexion. If 

— g = 1, the point Q lies at the end of the minor axis of the 
focal ellipse; the path of C now has cusps. In the spherical 
pendulum the points H ani O lie on the pedal of the foca 
ellipse with respect to the centre ; this gives a geometrical inter- 
pretation of the equation 

pe = Eph 

discussed in Halphen’s “Fonctions elliptiques,” i. p. 110 
The vector OH represents the resultant angular momentum of 
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the Top ; and the tangent to the path of H is thus perpendicular 
to the vertical plane GOC. When the momental ellipsoid at 
O of the Top is a sphere, then OH represents also the resultant 
angular velocity. But in the general case, when the momental 
ellipsoid at O is aspheroid, with axis OC, ihe resultant angular 
velocity is represented by the vector OI to a point I fixed in 
the generator HQ; also H and I describe equal curves with 
respect to OC in parallel planes perpendicular to OC, which are 
herpolhodes of parameter æ — 6. Since I can be joined toa 
fixed point in the opposite generator OG by a rod of fixed 


@ength, we have Darboux’s theorem that the motion of the 


Top can be realised by rolling a herpolhode of parameter æ ~ 6, 
on a fixed sphere. e connection of the motion of a Top with 
herpothodes has also been discussed by Dr. Routh, Q./. M. 
xxiii. p. 34. As an application, consider Halphen’s alge- 
braical herpolhode 
(22 + 8°) (n? + 3°) = ate 
-o 

44 sin? 20 + 557 + 54 - at= 0, 
produced by rolling the hyperboloid of two gheets 

e 9 


or 
® 


x? 
i a x) 
on a fixed plane at a djstance ġ grem the gntre. n 

In the associated motion o the Top, f +7 = 4; the focal 
ellipse of the articulated hyperboloid is given by 
Bo 


so t EL ola, 
(a) 45 t! 


xz . A, s 

— = l; a 
E a1) 
the coordinates‘of H and O in its plane are given by 


e 
bi ae 3 bt [ a 3 
20 -<a | — —- 2 = Je. — 3 at Q 
at Py (4 r) SN ee 1) ase 
2 B. a )i a’ \2 oe b8 a (%- g 
Y= (Beh (are) í sgat) PT?) 


The motion of the axis of the Top is given by “oy 


, ae at + 26% f 
26 = / ae a { nines e E } 4 
sin? 0 cos 2p = 44⁄2 Ge oe era cos 6% * 
sin? sin 2p = IEF — cos e) l ; 
f { a + 4h a + 46° y } 
2 Se 2d os 0 . g——_*_.. + cos 0+. 
cae le FBR OPN are s ONS 


Thus for instance, ifa? = 259% = 4; the point Q is at an 
end of the minor axis of the focal ellipse, and the curve de- 
scribed by C has cusps. If a? = 34%, = 4; Halphen’sherpol- 
hode ‘has points of inflexion where 7? = 1%4%, and 7? varies 
between 4° and 8%? ; the equation of the-focal ellipse is 

e e E 22 s s 
oT AD 
and the coordinates of H anal O are -£4,/3 6,e¢4,/6 6.—Some 
propertieg of generalised Brocard circles, by Mr, J. Griffiths, 
—On fundamental systems fer algebraic functions, by Mr, 
H. F. Baker. bg 


. She 


° ‘Physical Society, January 11.—Extra meeting, in the phy- 


sical laboratories of University College (by invitation of Prof. 
Carey Foster).—Prof, Riivker, President, in the chair. —Prof. 
Ramsay read a paper, by himself and Miss Dorothy Marshall, on 
the measurement of latent heats of vaporisatjon: of vagious 
organic liquids. The liquid to be examined is placed in a small 
flask with a narrew neck, and within this is a platinum’ wire 
which has its two egds fused through the bottom, so as to be 
capable of conveying an electric current. The flask is com- 
pletely enclosed in a jacket, which is filled with the vgpour of 
liquid of the same kind. Befpre the current is turned on, the 
vapour jacket is kept going for some time, so that the liquid in 
the flask is raised just to its boiling point, but no appreciable 
evaporation takes place. As soon as the current is turned on, 
boiling commences, and all the heat developed in the wire is 
expended in producing evaporation, By weighing the flask 
before and after, the mass ot liquid vaporised is determined. So 
far the authors have only used the method for comparative 
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determinations, Two arrangements of the kind described are 
placed side by side, and the same current is sent through their 
two wires, which are joined in series and have approximately 
equal resistances. The ratio of amounts of heat expended on 
the two liquids divided by the ratio of the masses vaporised, is 
equal to the ratio of their latent heats, The determinations 
made by this method agree well with those of other Obseryprs ; 
but the authors’ object is to obtain values correct within about 
per cent. for a large number of liquids, rather than a highly 
accurate value for any one substance. In reply to Mr. Griffiths,e 
the authors stated that the platinum wire was found to rise 
about 20° above the temperature of the liquid, and Mr, Griffiths 
said that his experience had been similat. He did ngt see 
why a very high degree of accuracy should not be oblainable 
by the method, Prof. Rücker expressed his admiration for the 
work, and thougha it justified by the fact that the results 
accorded more nearly withgtheory than those of other observers. 
—-Mr. Eumorfopoulos read a paper on the delermination of 
thermal conduciivity and emissivity. In the fist series of 
experiments described, two bars of the same material and polish, 
and each of uniform circular section, are heated, eash at one 
end, until the distribution of temperiture has become steady. 
By means of two thermo-joints (on@ on each rod) a series of 
isothermal points are®then fou@d. At€c®rding to the ordinary 
theory, if the two bars agree in temperature at a given pair of 
points, they will also agree in temperature at distances x, and 
X measured respectively from these pointe, where x, and x 
are connected by the relation x,/x_ = N (71/79), 7, and 7, being 
the radii of the rods. Thig relation was not found to hold 
good for the rods examined. In aél cases +,/a', was further re- 
moved from unity than the ordinary theory would require. One 
conclusion was that the formula usually adopted in such cases 
could not be fsed for the comparison of conductivities, unless 
the radii of the rods compared are equal, and their surfaces in 
the same condition. To setje the question, three bygss rods 
were chosen, and their alftolute conductivities compared by 
Angstrém’s method. The emissivity was found fo vary con- 
siderably with the radius, being greater the thinner the rod ; 
moreover, the value of the emissivity deduced from’ the first 
sine term of the Fourier’s series was in each case found to be 
about 1°2 times as great as that deduced from the constant term. 
—Mr. A. W, Porter then read a paper on the influence of the 
dimensions of a body on the thermal emission from its surface. 
The ordinary assumption is that whether a body is 7 vacuo or 
surrounded by air, the ‘“‘ emissivity” (z.e. the amount of heat 
passing outwards from unjt area per second per degree excess 
of temperature) is independent of the size of the body. Results 
obtained experimentally $y Péclet for cylinders and spheres ;of 
differeat sizes, show that the emissivity depend*materially upon 
the size of the body. Peéclet’s formule: lor cylinders and spheres 
surrounded by air show that for each of the-e forms the rate of 
emission per unit gurface, exclu-ive of the radiation effect, may 
be represented by a constant A/us a term inversely proportional 
to the radius. The author examines the results of suppnsing 
the loss to follow dnly in part the law of radiatton, théremainder 


= ence 


being assumed to follow the law of con@uction. He thus 
arrives at a formula A 
° °, 
c= + Tog R= loga)? e 


where e is te emissivity, @ the radius of te rod, R the radius 
of a hollow cylinder which surrounds the bar, and above which 
the excesses of temperature are reckoned ; while 4 and ¢ are 
constants, This formula has been compared with experimental 
results of Ayrton and Kilgour, of MacFarlane, of Bottomley, 
and_of Péclet, and has also heen directly checked by experi- 
ments on a lwass rod when surrounded by water-jackets of 
different radii, as well ase on the same bar gnjacketed. The 
author finds the agreement to be much closer than is the case 
on the theory of constant emissivity, or with empirically de- 
duced formula of Ayrion and Kilgour, and he concludes that 
the encfosing boundary is as important a factor in getermining 
emissivity as the size of the body itself. Praf. Carey Foster 
thought that in demonstrating the influence of the enclosure 
Mr. Porter had established an important point.. Prof. Ayrton 
agreed as to the importance of the influence of the enclosure. 
« He urged that in such experiments as those of Mr, Porter and’ 
Mr. Eumorfopoulos, the’ conductivity and emissivity, which | 
were functions of the temperature, should not be a-sumed 
constant along the bar. Mr. Trotter objected: to the use of the 
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term emissivity as including loss of heat by contact with the 
air in addition®to the loss by radiation. Mr. Griffiths said 
that in some of his experiments, where a wire conveying an 
electric current was immersed in a liquid in order to heat the 
latter, the rise of the temperature of the wire above that of the 
liquid was found to be nearly independent of the diameter of 
the wire. Mr. Eumorfopoulos said that in each case his com- 
parison had been between portions of bars in which the range 
of temperature wasthe same. Moreover, the variation of emis- 
sivity and conductivity with temperature, as found by other 
observers, would be quite insufficient to accoun" for his results. 
Mr, Porter said that the term emissivity had come to be accepted 
as referring to all heat lost at the surface of a body, whether by 
radiation or by conjuction and convection, In that sense he 
had used the term. Prof. Riicker thought that emissivity, in 
this sense, was not a good term, hut to change now would 
probably only make greater confusion.—Mr. G. U. Yule then 
gave a brief outline of his paper, on the passage of an oscillator 
wave-frain through a plate of conducting dielectric. Bya con- 
ducting dielectric the author means a substance whose conduc- 


‘tivity and dielectric capacity are both of importance in the case 


under discussion ; and the paper is mainly an investigation of the 
following problem : a train of plane electromagnetic waves falls at 
normal incidence on an infinite parallel sided plate of conduct- 
ing dielectric, whose thickness is finite, and at the first face of 
the plate, the amplitude of the vibration vector in the incident 
train is zero up to a certain instant, and then hecomes equal to 
an harmonic function of the time, multiplied by an exponential 
function with negative index: to find what proportion of the 
energy of the whole incident train is reflected back, what pro- 
portion is transmitted through the plate, and what proportion 
absorbed. At successive incidences of reflected and re-reflected 
wave-trains upon the two bounding faces of the plate, the am- 
plitudes and phase-changes of reflected and transmitted portions 
have to be taken into account, and the resulting infinite series 
of terms have to be summed. The analysis is very long, but 
the results obtained are exact. Curves are given, showing (for 
special numerical values of the constants of the problem) the 
quasi-periodic variation of the amounts of energy transmitted 
and reflected, as the thickness of the plate is increased from zero 
up toa high value. Other curves are given showing the effect 
of vary ing the dielectric constant and the conductivity of the plate, 
and the difference between a “damped” and an ‘‘undamped” 
wave-train in regard to intensity of reflected and transmitted 
portions. 
measurements obtained in the case of oscillator waves travelling 
along a double-wire circuit about r00 metres in length; the 
wires at the middle of the circuit being run through a jar contain- 
ing distilled water, alcohol, or a very dilute electrolyte. —The 
necessary corrections, however, are difficult and uncertain, and 
the author has not found it possible to deal with them ina satis- 
factory way.—A letter from Dr. E. H. Barton was read, empha- 
sising the necessity for taking into account the damping in the 
oscillator-train, and at the same time pointing out why, in his 
opinion, the corrections applied by Mr. Yule were inadequate 
and failed to yield intelligible results, Prot. Riicker congratu- 
lated Mr, Yule on his work, and on the importance of the results 
he had obtained. In returning the thanks of the Society to Prof. 
Carey Foster for the invitation to meet in Unrversi'y College, 
he expressed the pleasure he had felt in observing the extent 
and completeness of the laboratories. Hitherto London had 
been behind the provinces in this matter, and it was gratifying 
to find that students in London had now such opportunities for 
practical instruction in physics. The papers which had been 
read at that m: eting were a proof that good use was being made 
of the laboratories for the purposes of research. The educa- 
tional experiments they had seen in the laboratories were 
excellently devised, and he hoped that many of them would 
become a part of the regular course of instruction in the 
country. Prof. Foster briefly replied. 


Chemical Society, Dec. 20, 1894.—Dr. H. E. Armstrong, 
Preside n', 1n the chair. —The following papers were read An 
ignproved form of barom-ter, by J. N. Collie. The author has 
devised a portable barometer presenting several new leatures,— 
The consiituents of Piper ovatum, by W. R. Dunstan and H. 
Piper ovatum is a West. Indian medicinal plant; 
the authors have separaied. from it a toxic a‘kaloidal substance, 
which they term piperovatine, CyglIp,NO3 3 it seems likely to 
be of service in therapeutics.—Note ou the active constituent of 
the Pellitory of medicine, by W. R: Dunstan and H. Gar- 


The author compares his calculated results wit” 
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nett. The Pellitory of medicine (Anacyclus pyrethrum) con- 
tains an active substance, which they name pellit®rine ; it closely 
resembles piperovatine, and is possibly identicg! with it.-—The 
determination of some high temperature freezing-points by 
means of platinum-resistance pyrometers, by C, T. Heycock 
and F. H. Neville. The authors give the results of freezing- 
point determinations of a number of metals and salts, —The 
preparation of adipic acid and some of its derivatives, by W. 
H. Ince. Contrary to the statements of Arppe and Malaguti, 
adipic acid is not produc.d in the action of nitric acid on sebacic 
acid or beef suet. The author has prepared a-monobromadipic 
acid in a state of purity, and has obtained a-hydroxyadipic agid. 
--The action of hydrogen chloride on the oxides of calcium, 
barium, and magnesium, by V, H. Veley. Dry hydrogen 
chloride does not act on quick-lime, or magnesia at ordinary 
temperatures ; at higher temperatures action occurs. Baryta 
is acted on at all temperatures by the dry gas. —Latent heat of 
fusion, by H. Crompton.—Metallic tartrasenites, by G. G. 
Henderson and A, R. Ewing. Arsenions oxide dissolves*in hot 
solutions of acid tartrates, giving tartrasenites ; the sodium salt, 
C,H,0,AsONa, 24H,O, is stable and crystalline.—Note on 
the interaction of hydrogen sulphide and bismuth haloid com- 
pounds, by M. M. P. Muir and £. M. Eagles, 


Zoological Society, January 15.—Dr, St. George Mivart, 
F.R.S., Vice-President, in the- chair.— Me. P. Chalmers 
Mitchell exhibited and gave an account of a tibia and other 
bones of an extinct bird of the genus Æpyornis from Central 
Madagascar, which had been lent to him tor exhibition by Mr. 
Joseph H. Fenn. With these bones wasassociated askull of a 
species of //ippopotamus.—Prof. G: B. Howes exhibited and 
made remarks on the photograph of an embryo of Orzdtho- 
rhynchus,—The Secretary exhibited, on behalf.of Mr. R. 
Lydekker, a, life-sized drawing of Zdiurus zenkeri, anew and 
remarkably smail form of flying squirrel feom West Africa, 
recently described at Berlin,—Lord Lilford sent, for exhibition, 
the skia of a duck, believed to be a hybrid between the Mallard 
(Anas boschas) and the Teal (Querguedula crecca), that had been 
on in a decoy yn Northamptonshire.—The Rev. T. R. R. 
Stebbing exhibited a specimen of a species of Peripatus from 
Antigua.—Mr, Frederick Chapman gave an account of some 
Foraminifera obtained by the Royal Indian Marine Survey's 
s.s. Investigator from the Arabian Sea near the Laccadive 
Islands. ʻine author described the forms found in the samples 


amsent “him. “As many as 277 species and varieties were 


enumerated, some of which were new to science. Several of 
the species, which were here recorded for the first time from 
recent soundings, had been previously known from the Pliocene 
deposits of Kar Nicobar. One of the forms found in these 
recent deposits, viż., Awphistegina radiata (F, and M.), was 
described by the author as shuwing the presence of interseptal 
canals, a structure which had hitherto appeared to be restricted 
to Nummulites and allied forms. Examples of embryonic 
forms of the same species were also noted as being present in 
the peripheral chambers of the adult shell.—A communication 
was read from Mr. P. R. Uhler containing an enumeration of 
the Hemiptera- Homoptera of the Island of St. Vincent, West 
Indies. This paper had been based on specimens submitted to 
Mr. Uhler by the joint Committee of the Royal Society and 
British Association for the exploration of the Lesser Antilles.—A 
communication from Mr.. T. D. A. Cockerell contained a 
description of a new species of the family Coccide belonging to 
Lichtensia, a genus new to the fauna of the Nearctic region. 
The species was named Z. /yczi,—-Mr. Sclater read some notes 
on the recent occurrence of the Barbary Sheep in Egypt. A 
flock of these sheep had vis ted the eastern bank of ine Nile 
above Wady Halfa in the summer of 1890.—A sécond: paper 
by Mr. Sclater contained sowe notes on the recent breeding of 
the Surinam Water-Toad (Pipa americana) in the.Society’s 
reptile-house. - - 


Entomological Society, January 16.—The sixty-second an- 
nual meeting ; Mr. Henry John Elwes, President, in the chair.— 
An abstract of thetreasurer’s accounts, showing a good b ‘lance jn 
the Society’s favour, having been read by Mr. W. F. H. Bland- 
ford, one of the auditors, the secretary, Mr. H. Goss, read the 
report of the Council. It,was*then announced that the follow- 
ing gentlemen had been, elected as officers and Council for 
1895 °:—President, ‘Prof. Raphael Meldola, F.R.S, ; treasurer, 
Mr, Robert McLachlan, F.R.S. ; secretaries, Mr. Herbert Guss 

„and the Rev. Canon F owler 5 librarian, Mr. George C. Cham- 
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pion; and as other members of the Council, Mr. George T. 
Bethune-Baker, Mr. Walter F. H. Blandford, Dr Frederick 
A. Dixey, Mr. Henry J. Elwes, Mr. Charles J. Gahan, Prof. 
Edward B. Poulton, F.R.S., Dr. David’ Sharp, F.R.S., and 
the Right Hon. Lord Walsingham, F.R.S. It was /also 
announced that Prof. Meldola, the new President, would 
appoint Lord Walsirfgham, Mr. Henry J.’ Elwes, and’ Prof. 
Edward B. Poulton, Vice-Presidents for the session 1895-96. 
The outgoing President then delivered an interesting address 
900 the geographical distribution of Lepidoptera. He remarked 
that though a great deal had been written of late years ón the 
geographical distribution of plants, mammals, birds, fishes, 
and xeptiles, comp@ratively little had yet been done by ento- 
mologists to show how far the natural divisions of the earth’s 
surface which have -been established for other classes were 
applicable to insects. Perhaps the propgrtion of known as 
compared with unknown insects still too small, and the 
classificatign of the known species still too uncertain, to allow 
anything like the same methods to be applied to insects that 
had been used for mammals by Dr. Wallacg, F.R.S., for birds 
by Dr. gSclater, F.R.S., and Dr. Bowdler Sharpe, and for 
plants by Sir J. Hooke® F.R.S., Mr. Thiselton Dyer, F.R.S., 
and Mr. W. B. Hemsley. The President enumerated 
the genera of the Rhepalocer® and pointed which of them 
were characteristic of the varfous regions and sub-regions into . 
which the world had been divided by the zoologists and botanists 
above mentioned., He also exhibited specimens typical of these, 
regions and sub-regions, The President thén alluded to the 
‘prosperous condition of the Society, and to the increase in its 
numbers and income, Reference was also made to, various 
Fellows of the Society and other entomologists who had died 
during the year special mention being made of Herr H. 
T. Christoph, Mr. J. Jenner-Weir, Dr. F. Buchanan White, 
M. Lucien F.: Lethierry, Pastor Wallengren, Dr. Jacob 
Spånberg, Major-General Carden, Dr. Hearder, and Mr. 
Wellman.—A vote of thanks to.the President and other officers 
of the Society having been passed, Mr. Elwes, Mr. McLachlan, 
Mr. H. Goss, and Canon Fowler replied, and the proceedings 
terminated. . o ° 


. 

Royal Meteorological Society, January 16.—Mr. R: 
Inwards, President, in the chair.—The Council, in their 
report, reviewed the work done by*the Society during the past 
year, and also stated that additional accommodation had been 
provided to meet the growing needs of the library. Forty-five 
new Fellows had been elected during the year, Mr. Inwards, 
in his presidential address, dealt with the subject of 
‘weather fallacies,” which he tfeated under the head of 
saints’-day fallacies, sun and moen fallacies, and those 
concerning awimals and plants. He also referred to 
the almanac ‘makers, weatMer prophets and impostors, 
who have from time to time furnished the world with fit 
materials for its credence or its ridicule.—Mr. C. Harding read 
a paper on the gale of December 21-22, 1894, over the 
British Isles. This storm was one of exceptional severity, 
esyeciallyeover the northern portions of England and Ireland 
and in the souta of Scotland. It developed energy very 
quickly, and travelled with great rapidity. The self-recording 
anemometers show that the greatest violertte of the winil 
occurredgat Fleetwood, where the velocity was 107 miles in the 
hour between 8.30 and 9.30e.m. on the 22nd; and-for four 
consecutive hours tif velocity exceeded 100 miles. This is the 
greatest force of wind ever recorded in the British Isles, and is 
10 miles an hour in excess of the highest wind velocity in the 
great storm of November 16-20, 1893. At Holyhead the wind . 
in squalls attained the hourly velocity of 150 miles between 
10 am and noon on the 22nd. The strongest ‘force, was 
mostly from the north-westward.® Much d&struction was 
wrought both onsea and land, and*there was a heavy luss of 
life. : 

kd PARIS. 
* Academy of Sciences, January 14.—On a method of 
verifications applicable to the calculation of series in astrono- 
mical problem$, by M. Poincaré.—On autumn cultivations for 
green manures, by M."P. P. Dehérain. The author insists on 
the importance of autumn cultivations for subsequent digying in, 
for two main reasons: (I) nitrates are retained by the roots of 
growing plants, which would otherwise be lost in the drainage 
waters; (2) if buried at the proper time, the decomposition of 
the vegetable matter affords a‘considerable amount of useful 
‘fertilisation.—Experimental researches on the critical point of 
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liquids holding solid substances in solution, by M. Raoul 
Pictet. From the results obtained, it appears that either solid 
bodies become gaseous and mix with other gases at tempera- 
tures below their points of fusion and inder considerable 
partial pressures of their own vapours, or the solid bodies 
present are dissolved in droplets momentarily formed in many 
places in the mass of gas above the critical temperature ob the 
solvent. In the latter case, a solid deposit should be formed 
on superheating the vapours. This point has to be investi- 
gated.—The treatment of vines, infested by phylloxera, with® 
peat-moss impregnated with a mineral oil, by M. F. de Mély. 
Details are given of a process which appears to effectually 
‘clear off the pest without injuring vegetation.~-On a method of 
drawing a right line by the aid of jointed’ links, by M. Raoul 
Bricard.—M. J. Janssen called the attention of the Academy 
to the contents and%cope of the Annuaire du Bureau des Lon- 
gitudes,.—A letter from t8 Königliche Gesellschaft der Wissen- 
schajten of. Göttingen was read inviting the Academy to send 
delegates to Innsbriick, to take part in a meeting for the con- 
sideration of the ‘Sroblem of iavestigating the variation of the 
intensity of gravity with the geologigal character of Pie crust 
of the earth.—ODn the application tg differential equations of 
methods analogous to those @f Galois, by M. Jules Drach.— 
On the determination of the “gquations of continuous finite 
‘groups, by M. E. Vissiot.—On the law of transmission of 
‘energy between the source and the conductor, in the case of a 
permanent current, by M, Vaschy.—On the production of 
cathode rays, by M. Joseph de Kowalski. 
of the so-called cathode raysedoes not depend on the discharge 
from metallic electrodes across a Parefied gas. (2) They are 
“produced chiefly where the primary illumination attains a con- 
siderable intepsity ; that is, where the density of the current 
, lines is very considerable, ` (3) Their direction of propagation 
is that of the current lines at*the place where the rays are pro- 
duced, from the negative toethe positive poles.—Onethe e7- 
‘tratnement of luminous waves by matter in motion, by M. G. 
‘Foussereau.x—On some properties of silver splphide, by 
M. A. Ditte. The douple sulphides, 4Ag,5.K,6.2H,0 and 
3Ag2S.Na,5.214,0, are desciibed, and a method tor their pre- 
-paration ‘given.—On the preparation of amorphous silicon, by 
`M. Vigourvux. The preparatjon is carried out by heating to about 
540° a perfectly dry mixture of silica, magnesium, and mag- 
‘nesia. The silicon, by the qisual treatment with acids, is 
` ‘obtained as a pulverulent, maroon-coloured substance.—On the 
protomorphic state : sulphides of zinc and manganese, by M. A. 
Villiers. —On some sensitiye reactions of amido-benzoic acids, 
by M. Oechsner de Coninck.—On a class of nitriles, by M, 
Albert Colson. —On the donstitution of hexamethylenetetramiie, 
‘by MM. R. Cambier and A, Brochet.—On ethylenic methylal, 
by M. Louis Henry.--New researches on pectase and on the 
pectic termentation, by MM. G. Bertrand and A. Mallévre. 
Pectase exists in splution in the cellular sap of acid fruits, just 
as in carrot roots. “There is no insoluble pectase. In acid 
fruits, its action is only apparent after ngutralisation.—On the 
influence exercised by the nervous system fand 1 internal 
pancreatic secretion on histolysis. Fac@& illustrating the 
mechanism of normal glycemia and sugar diabetes. A note’ by 
M. M. Kaufmarh.—The Pleistodtne of the valley of Cham- 
béry, by MM. J. Révil and J. Vivien.—Remains ef striped 
hyzenas from the quatenary ot *Baynéres-de-Bigorre (Hautes- 
Pyrénécs), by M.. Edouard Harlé.—-On The quatenary phos; 
phorites from the region of Uzès, by M. Charles Depéret.—An 
anemometer with multiple-electrical indications and automatic 
orientation, by M. Jules Richard. 


BERLIN, f 

Phħysiologiwal Society, ‘December 21, 1894.—Prof. du 
“Bois Reymond, Presiuent, in the chair,—Prof. Waldeyer 
gave a lengthy account of the most recefft researches, on 
the formative structures of the nervous s@slem, laying special 
stress on the following statements. The entire nervous 
system ® consists of single elements which may most con- 
veniently be called “neurons,” each of which is com- 
posed of a nerve-cell and its processes. These processes are, 
on the one hand, protoplasmic ‘‘ dendrites” which rapidly 
become branched, and,on the other hand‘* neurites “’or‘' axons,” 
which give off -collateral branches, soon become medullated, 
and end in fine branchings, as also do the collaterals. Each 
nerve-cell has c nly one ‘‘ axun.”’ The dendrites convey impulses 
to the cell, the neurites or axons convey impulsés from the cell. 
All nerve-fibres, both dendrites and neurites, end freely in fine 
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branchings. Eyery physiological path of conduction, whether 
from the periphery to the central nervous system, or vice versd, 
consists of two%or more neurons, never of one. Conduction 
in the neurons is always longitudinal. Impulses are transmitted 
from one neuron to the other only by means of the free endings 
of the terminal branches. The lecture was illustrated by a 
series of schematic diagrams and some preparations. 
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GEO-MORPHOLOGY. 


Liiiopenesis der Gegenwart. Beobachtungen iiber die 
Bildung der Gesteine an der heutigen Erdoderfliche. 
Dritter Theil einer Einleitung in die Geologie als 
Pistorisehe Wissenschaft. By Johannes Walther. -8vo. 

pp. vill... 535-1055. (Jena: G.-Fischer, 1894.) °* 


Geotektonische Probleme. By A. Rothpletz. ' 8vo: pp. 
175. 107 figures, and 10 plates of sections. (Stutt- 
gart: E. Schweizerbart, 1894.) 


Morphologie der Erdoberfläche. Wy Dr. Albert Penck. 
Ratzel’s ‘‘ Bibliothek Geographischer Handbiicher.” 
8vo. 2 vols. Vol. I. pp. xiv. + 171. 29 figures. Vol. II. 

pp. x. + 696. 38 figures. (Stuttgart: J. Engelmann, 
1894.) 

| Paar distuesioas. in England as to the relations 

between geology and geography ha¥e only served 

to show that these sciences are so intimately associated 

that no satisfactory line of demarcation can be drawn 

between the two. These three works illustrate the extent 

to-which this view has been accepted in the schools of 

Germany and Austria, and the valuable results to both 


sciences that follow from a due recognition of the fact. 


The three works agree in this, though they are very 
different in their aims and subject-matter. The first is a 
manual on rock-formation ; the second, a monograph on 
one type of earth-movements ; and the third, a systematic 
text-book of structural geography. One is a restatement 
of the principles of correlation, another a protest against 


speculation, and the other a compilation of the classifi-. 


cations of, and theories respecting, the different geograph- 
“al forms.. .They have, however, so much in common in 
their methods, that they may E conveniently noticed 


together. 


Prof. Walther’s work goes even further. It shows not 


‘only the ‘inseparability of geology and geography, but 


the need of a knowledge of biology for the correct appli- 
cation of the evidence of paleontology to stratigraphy, 
Since the days of William Smith, the evidence of fossils 
has been regarded as final in both historical and strati- 
graphical geology. It is therefore rather startling to find 
a geologist stating -that the history of the earth could 


‘have been written from the structure of the rocks alone, 


without the assistance of the organic remains within 
them. It has been the rule, in the determination of the 
age of any particular bed, to accept only the evidence 
of the fossils as valid. So long as the method of corre- 


‘lation by the proportions of species and genera common 


to, two horizons, was confined to comparatively simple 
areas, it gave fairly trustworthy results. 
tended beyond Britain and the North European plain, it 
was the cause of serious confusion. The classification of 
the very ‘variable Cainozoic deposits of the Mediter- 
ranean basin were involved by it in chaos; it caused 


beds in Australia to be assignéd to the highest instead of 


the lowest division of the Cainozoic, and led to lime- 

stones in the West Indies, probably formed in part 

within the historic period, being referred by high 

authorities to the Miocene. Even in such a simple 
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But when ex-” 





q ee as that of England, the method led to errors, 


as, ¢.g., in the exaggeration of the gaps in the geological 
eee such as that between the Chalk and the Lower 
London ‘Tertiaries Occasionally a warning against the 
neglect of lithology would be uttered, as by Godwin 
Austen and Sorby, orean effort made to use it. But the 
former were ignored; and the latter were not at first 
judicious, as in the case of the famous generalisation, 
that we are still living in the age of the Chalk, a sugges- 
tion about as useful as that we are still living in the 
Siluriap, because s@ndbaaks were formed then and are 
forming now. 

For the recognition of the necessity for the limitation 
of paleontology, we have in theynain fo thank biology. 
Taxonomy-the study of distribution—has shown that 
age is only one of many conditions that govern the 
charactey of a fauna ; the depth, the cofnposition of the 
sea-floor, the distribuffon of the ocean currents, the 
proximity of different Bathymetrical zones, all exercise 
an influence. Thus ‘a fauna,‘s often ‘more allied to an 
extinct one, than to those which are living simultaneously 
in adjoining areas. Taxonomy has exercised its in- 
fluence in two ways. In the first place, it has insisted on 
the proper recognition of the self-evident fact that de- 
ee change in space as well as time ; that a sandstone, 

., may change ‘into a clay laterally as well as vertically. 
Thas it is now recognised that the dividing line between 
the Gaujt and the Upper Greensand is a varying litho- 
logical one, and that the latter f6rmation in one area was 
formed at the same time as Gault was being laid down 
in another. In the second place, ét has led to the adop- 
‘tion of more detailed, zonal stratigraphy, and the demon- 
stration thereby, that adjacent beds of different composi- , 
tion, and containing different faunas, have often been 
deposited simultaneously in stratigraphical continuity. 

These views, have gradually worked their way into 
general recognition by geologists, but ‘Walther’s is 
probably the: first text-book in which they have been 
adequately expressed. The inconvenience in map- 
making, and still more in®map-reading, which they :- 
involve, has led, perhaps, to an unconscious bias against 
them. Hence, even when theoretically sadmitted, their’ 
guidance has-not been accepted practically. 
‘s Geologi? als historische Wissenschaft ” 
saturated with tfe results of bidlogical teaching, the | 
influence of which we may trace in nearlwevery page ‘of | 
the “Lighogenesis.” Though well skilled in palzeon-— 
tology, he does nog attach fh exaggerated importance to 
dhe evidence of this science, but seems even to tend to 
the other extreme : if he does not underrate its value, he 
at least protests that it is less indispensable than has 
been thought. In his ardour for lithology, he goes so far 
as to say (p. 538) that “if we had'an exacé phenonfen- 
ology of rocks, gve could, withoutfossils, from the rocks 
alone, read the hisgory of the earth.” Walther’s work is 
aa effort toward sucha “phenomenology,” by an ex- 
position of,the lines along which it may be attainell. He 
defines (p. 537) the objects of lithogeny “as the elucida- 
tion of the development of the fossil rocks by the 
investigation of rock-forming processes now in opera- 
tion.” He urges that rocks should be studied from the 
same point of view as animals and plants. He thinks 


. that in comparative lithology, ontogeny should hold the 


P 


Walther’s `: 
is, however, : 


` 
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same place as it does in comparative morphology. This | reef Aree essentially formed of branching corals, \ 


lithology he divides into three sections, equivalent to 
. those adopted in biology. Thus, he says that the study 
of rock structure answers to comparative anatomy, the 
development of rocks now in proctss of formation 
to embryology, and. petrography | and stratigraphy to 
palzontology. Throughout the “book he intraduces 
biological terms and phylogenetic trees.to emphasise 
his views. For example, he classifies rocks as homp- 
` logous and analogous ; as the former, he includes all 
those which are formed in the same “ Facies-bezirké,” 
and as the latter, those which are formed® under 
different geographical climates. And climate, in the sense 
of this later-day lithology, is “the sum of all the meteor- 
ological and oceanog#Zphic conditions, including organic 
and inorganic processes,” which affect the formation of a 
rock, The uses however, of these terms often appears of 
doubtful value ; thus, when he stgtes that the lavas of an 
oceanic island are only homologous with those of a 
continent, we doubt whether weeare in any way better 
‘for the information. . 

The work is divided into three parts, entitled, 
respectively, “ General Lithogeny,” “ the existing Facies- 
bezirke,” and “the pases of Comparative Litho- 
logy.”. The first of these o@eupies fourteen chapters; 
it begins with an account of thé destryction, deposition, 
and alteration of rocks. The destructive processes he 
divides into four classes ẹ weathering, chemical, physical, 
and organic; ablation, oth of ice and rock Surfaces ; 
transport; and corrasion. The last he restricts to the 
comparatively insignificant polishing actfon of loose 
material capried abott by the wind, fivers, ice, or sea. 
According to Walther’s scheme, denudation results from 
ablation, transport, aml corrasion; he attributes it to 
four agencies, viz. the wipd acting by “deflation,” run- 
ning water by “ erosion,” glacier ice by “ exaration,” and 
the sea by “abrasion.” The second part of the book is 
the longest ; each chafter is devoted to the description of 
a group of deposits, which he says are “homologous,” as 
‘they are formed-in the same “facfes-bezirke” or 
geographical zone. ‘Thus, on the continents there is the 

, zone of the Polar Regions, with moraines, humus, ochre, 
&c. ; the temperate zone, with its black earth, loess, &c.; 
.the ‘desert girdle, with its sand and, salt deserts, and 
dried-up lake-basins; and the tropigil zone, with its 
_ laterite and cotton soil, &c. Other groups of homologous 
rocks are thé products of c@&ntinental volcanoes, shore 
deposits and those of opeg seas, of oceani® abysses ; 
coral reef$, and volcanic islands. Very obvious objections 
to this classification could be easily raised, and it ce? 
tainly could not be recommended for the purposes of 
ordinary teaching ; but as long as it is used only to illus- 
trate the association of deposits, formed under any par- 
‘ticular set of geographical conditions, it is extremely: 
useful. The different subjects treated®in the work are, 
moreover, brought well up to date® Thus, e.g., in the 
accowit of the supposed iron-secreting organism Géi/- 
Zonella, the latest botanical researches pf Molisch are 
summarised, and its character left more doubtful than 
ever, The chapter on coral-reefs is especially well 
done. The sketch of the life of a reef (pp. 915-927), 
which he calls the “richest of bionomic assemblages,” 
‘is the best we know. The definition (p. 909) of a coral 
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with calcareous sediment filling the interspaces, ex- 
presses a trftth which is often overlooked. Even this is 
enlarged onfanother page, where it is-stated that geolog- 
ically a reef must be regarded as including not only the 
calcareous sediment on the surface, but that which is 
formed around it, to the depth of as much as 3000 
metres. He illustrates the slopes around coral islands 
by the numerical method, due to Dietrich, which brings ° 
out clearly the differences between such atolls as those 
of the Bahamas and Keeling Island. The- mean 
figures which he gives do not, however, teach ‘much. 
Tt is interesting, therefore, considering thatthe coral 
island question is handled with full knowledge of all the 
latest information, and that the author’s own investiga- 
tioifs took place upon a region to which Darwin’s theory 
was never intended to apply, to notice that he accepts 
that theory as substantially correct. It is surprising, 
considering the accuracy of the rest of the chapter, that 
a recent photograph of a Pectinda quadrata is again 
quoted (p. 899) as a Manicina areolata. 

The third section of the work is that which enunciates 
the general conclusions. It contains short chapters on 
the correlation of facies, the equivalence -of rocks, the 
changes in the facies of deposits, and the lithological 
significance of organisms. This part of the book is, how- 
ever, the least satisfactory ; perhaps because most useful 
originality had been expected in it. Variations from the 
ordinary method of treatment and overstrained analogies 
had been passed in the hope that they would be turned 
to some account. This part of the book is, however, so 
general in its treatment, that the conclusions are rather 
indefinite. Nevertheless, the work is throughout so 
novel in treatment, so upto date in its information, that 
this cannot seriously impair its value. 

Rothpletz’s “ Geotektonische Probleme” is a væšjý 
different work from either of the others. Its title is a 
little misleading ; one might expect from it an account 
of earth-movements in general, and a discussion of the 
theories of earth-structure by which these may be ex- 
plained. One is, therefore, a little startled at finding 
that it commences with a protest against theories, and a 
warning against the danger ofideas creeping into general 
acceptance, under cover of a convenient term. He points 
out, for example, that Suess’s term of “ horst ” for a moun- 
tain mass formed of one block of material, is so useful 
in descriptive geology, that it has, been widely adopted. 
Rothpletz fears, therefore, that Suess’s theory of the 
origin of “ horsts,” and its corollary that horizontal beds 
are never uplifted, may be unconsciously accepted. 
Similarly he foresees that, by the adoption of other con- 
venient terms, the whole heresy of “ Suessism” may 
gradually work its way into a position of influence it 
would never attain by its merits. The perils to geological 
progress threatened by this insidious “hypothesis building 
phantasy,” as Rothpletz calls it, he thinks can only be 
averted by the critic, whose duty it is to bring all 
hypotheses to the test of facts. And the author sets him- 
self to perform this task. His volume is devoted to the 
class of earth-movements known as “ overthrusts.” 
When cases of the inversion and repetition of strata were 
first noticed, they were regarded as due to the folding of 
the beds. During recent years, many of these have been 


t 
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shown to be due to tke thrusting of one set of oli. on to 
another, either horizor tally or at alow angle. Rothpletz 
shows that these sverthtusts are even wider,in their dis- 
tribution than is now gererally admitted. He describes 
the most important cases, summarises the literature and 
various theories regarding them, and states the explana- 
tion which seems to him to agree -best with the facts. 
Most of the examples quoted, the author has personally 
examined. 

The first case taken is that of the classical Linth in the 
Glarus. This, as interpreted by Escher and Heim, Has 
exercised a great influence on geological thought. The 
valley has previously been regarded as due to a great 
double fold. Rothpletz, however, maintains that it is a 
“ graben ” or rift-valley, formed by the subsidence of the 
block of material which once filled it up. One difficulty 
that hitherto told against this explanation, was the fact 
that the marginal faults had never been discovered. Roth- 
pletz, however, maintains that they are there; he de- 
scribes them at one point, in a section which, he declares 
(p. 10), “must silence the most utterly s@eptical.” The 
denial of Heim’s famous double fold necessitates a new 
interpretation of other features in the geology of the 
country. Thus the rocks in the Schild—the mountain to 
the west of the town of Glarus—have been explained by 
Heim as the crushed-out beds of the middle limb of the 
fold. Rothpletz, however, maintains—and his evidence 
seems conclusive—that they are due to an overthrust. 
He adds a further difficulty to Heim’s theory, by showing 
that if true it is inadequate as it stands. The country is 
more complex than a double fold can explain; a treble 
and a quadruple fold at least must be assumed, for the 
beds repeat themselves more than thrice. This Roth- 
pletz explains by the assumption of three overthrusts, 
which he names after Schild, Kapf, and Plattenalp. 

«me The next case considered is that of the mountain mass 
of Sentis, to the north of the Glarus area. This was 
described by Escher von der Linth in 1857. It was then 
said to be remarkable in having a great series of faults 
crossing the axes of the folds, but none parallel to them. 
This was confirmed by the maps and memoirs of Escher’s 
pupils, and Suess, therefore, in 1885, made the Sentis 
the type of a class of mountain structure named “ Blatter.” 
Some discrepancies between the descriptions and the 
maps led Rothpletz to re-examine the country. The 
result is that he finds numerous faults parallel to the 

- ridges, as well as across them, and also a series of over- 
thrusts which occurred later than the folding, and earlier 
than the transverse faults. 

From the Sentis it is natural to turn to the Juras. 
This range has long been famous owing to the ingenious 
devices designed to enable the fold theory to account 
for the rock sequences that occur there. But the 
“vanishing trick” diagrams, by which the absence of 
certain beds has been explained, have always been 
viewed with suspicion; they seemed too much like the 
schemes by which Ptolemaic astronomy was reconciled 
with facts. Müller in 1860 demonstrated their. insuffi, 
ciency, but they still. survive. Rothpletz discusses this 
fold theory in its three most plausible modifications, viz. 
the faulting of over-folds ; the folding of an area after the 
rocks in the centre-have been raised by a double fault ; 
lateral contraction forcing one side of a valley of erosion 
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over on to the other. Rothpletz dismisses these, and 
accepts the theory of overthrusts along slightly inlined: 
thrust-planes. 

The fifth case ig that of the highlands of the non west 
of Scotland. This is so well known, that the author adds 
nothing new, except,a doubt as to the relation of. the 
minor and major thrusts. He notes with relish the 
abandonment of the view at first announced that the 
thrust-planes started as a result of the inversion of over- 
folds. 

A simple example of overthrusting in a much later geo- 
logica? period is afforded by the granite of Lausitz in 
Saxony, which occursabove the Turonian limestones. This 
superposition was explained at first bythe chalk having - 
been depogited under an overhanging cliff, and then by 
the granite having been dropped as an erratic. Both 
these theories were ridiculously inadeq@ate. The most 
popular®explanation assigned an eruptiye origin to 
the granite; the abserce of contact-alterations and of 


‘apophyses from the granite B tatal tæthis. Overthrust- 


ing is the only theory left, and this Rothpletz accepts as 
satisfactory. Thg earth-movements in the coal-fields of 
Westphalia, Belgium, and, northern France are next 
considered; these have longebeen known to be ex- 
tremely complex. The @xplanation now accepted, is 
summarised witk great lucidity, and illustrated by over 
thirty figures and three plates of sections. {t attributes 
the present structure of the country to the inthrusts of 
slices of complex compositior? between other deposits. 
The last case considered is that of the area of the coast of 
Provence and the French Alps., The author has not 
personally examined the ground, and so would have pre- 
ferred not to discuss it. Haug, however, has suggested 
that the assumed “ pli-failles”*(or fold-faults) are often 
only inverse faults, and that the latter are capable of 
explaining the phenomena without the hypothetical folds. 
Rothpletz, therefore, thinks it advisable to discontinue 
the use of the word “ pli-faille,” ahd suggests the substitu- 
tion of “ faillg de recouvrement,” or some other term 
which does not beg the question. 

In the concluding chapter, Rothpletz summarises the 
general characters of overthrusts. He remarks that their 
importance is being more widely recognised, and that 
they are accepted néw in explanation of many phenomena 
for which the agency of folding was formerly invoked. 
He thinks that they probably always occyr in mountain 
formatiop. He discusses their relations to the earth- 
movements with which they are associated, as far as our 


present knowledge enables these to be generalised. Thus, 


the thrust-planes occur approximately parallel to the 
folds, but the inclination of the planes is usually in the 
opposite direction to that of the mountains: this might 
have been expected, as it is in harmony vith sonre of 
.Daubree’s experiments. Divergences between the strike 


g 
‚of folds and overthrusts, however, occur, and are ex- 


‘plicable by the later origin of the latter. The inclination 
of thrust-planes is almost always different from that of the’ 
beds or folds 9 the former, however, both above and below 
ithe thrust-plane, occur in their normal sequence. Friction 
‘breccias, mylonites, &c., occur along the thrust-plane, 
while “‘schleppung,” or terminal curvature of the beds 
‘toward the plane, is generally developed. A single thrust- 
plane may occur; but, as a rule; there are many parallel 
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to one another, and this results in the-type named by 
Suess the “ Schuppen-structure.” The chapter concludes 
by a consideration of the classification of earth-move- 
ments, and rits difficulties; that advanced by. Suess, he 
recognises as the most important, but He.does not admit 
_itas at all satisfactory. oe 

This shyness of dassifcatonsi is in striking contrast to 
the, attitude of the last work, in,which all the types of 
“earth-forms” are classified in a detail, and with a.term, 
inology, which seems at first needlessly elaborate. The 
work is a systematic account of the grography or, struc- 
tural geography of the earth, and is quite unlil@&_any 
existing text-book. It has. taken more than ten-years to 
prepare. The delay has been partly due to the enormous 
amount of literature t#ft has had to be considered, but 
also to the fact that during this period two works have 
' appeared whichehave, completely changed the whole 
aspect of geographical science. ‘hese are Riclfthofen’s 
“ Führer fur, Férschungsreisendey” and Suess’ “ Antlitz 
der Erde.”.. The former fntroduced@ a more scientific 
classification of “‘earth-fornts”, or geographic types, 
while the latter has revolutionised our ideas as to how 
those earth-forms have been developed. One of the 
great advantages of, Prof, Penck’s work is that it is a 
re-description of the earth’s surface in the terminology 
and in accordance with the views of these two leaders of 
geographica? thought. It is a book which it is impos- 
sible to summarise. . It #s a compilation showing on 
every page the most: degafled care and accurac®. No 
one acquainted with Prof. Penck’s previous writings will 
be surprised at his extensive knowledge of tht literature 
of both geography and “physical geology: The numerous 
historicalsummaries that occur in it, show how thor oughly 
the author has ransackéd literature, and how well, the 
book has been brought up tp. date. _ Works published so 
late in 1894 as that containing Heim’s description of the 
Pleistocene earth-movements-in the Alps” (“ Die Enste- 
hung der Alpinen Randsten”), and Giinther’s memoir on 
the influence .of atmo8pheric pressure on isostacy, are 
included. It is only naturgl that English, literature is 
not, so thoroughly: done as the German, but important 
omissions are surprisingly few. The two most important 
are. probably, the absence of. reference to Whymper’s 
work on -anereids, from the chapter one altitude 
determinations, and to C. Reid’s explanation of the 
formation, of the chalk coombes, from the discussion of 
the origin of dry valleys. °” 

The, work, is divided into ghree parts, dealing respec- 
tiyely, with general morphology, the sufface of the earth, 
and the sea... Its plan is based on the conception of, the 
earth’s surface as composed of.a series.of. “ earth-forms ” 
which; range. between the extremes of, mountains and 
valleys. . The, description and classification ,of these, 
and the study. of theireorigin and .development, form 
the, subject-matter. of- geographical, morphology.. This 
science, therefore, depends on. the litefature.of geodesy, 
geologyeand geography. The book commences with an 
outline of general morphologyswhich depengs if the main 
on the, first of these. The chapters on mathematical 
geography, and on ;morphography, and, morphometry, 
are probably the most valuable of the five devoted to this 
part of the subject. In these he states the latest con- 
clusions upon various debated problems. 
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(p. 9) hk the amount to whìch the form of the earth 


deviates from an ellipsoid of revolution is between + 200 
and + 250m% He discusses the relative, value of the 
various geoids, and expresses a preference for Northern 
Europe, for Bessel’s instead of Clarke’. s, which is used 
in England. The principles of earth-measurement are 
briefly considered ; the standard levels used in different 
countries are tabulated, and their relations to each other 
shown. 
graphic, klinographic, hypsoklinographic, and bathy- 
graphic. curves are shown, The difficulties in. the 
determination of altitudes caused by the uncertainties of 
refraction are pointed out. , The inevitable inaccuracy 
of map lines is illustrated by a list of the lengths assigned 
to a portion of the Istrian coast in a series of. standard 
map§; the figures range from 105 km. to 223°81 km. The 
calculation of the volumes of continents is considered, 
and finally elaborate tables given of geographical 
Statistics, The ratio of land to water is taken as 2'54 
(p. 97) ; the principal previous estimates are given from 
the time of Rigcioli, who in 1661 estimated that the land 
was in excess in the proportion of 8 tos. An interest- 
ing sketch of the literature on “ geographical homo- 
logies” shows how early attention was drawn to the 
remarkable parallels and contrasts in the distribution of 
land and water. This part of the work concludes with the 
consideration of the question of the permanence of oceans 
and continents. , Penck quotes Cayeux as if this author’s 
investigations proved the terrigenous origin of all the 
chalk, and though. he notices Blanford’s arguments, he 
does not seem to appreciate their full significance., His 
sketch of the literature of the subject shows that, though 
with some striking exceptions, the difference on this 
question has‘been one between geologists on one side, 
and geographers on the other. In this connection it is 
interesting to note that Penck accepts (p. 167) the view» 
that the ocean floors have a higher specific gravity than 
the continents, and places the difference, according to 
Helmert’s work, at ‘oor of the specific gravity. 

The second part of the book describes the surface of 
the earth, or the “ Landoberflache.” The first section of 
this deals with the composition of the earth’s crust, and 
the forces that act upon it. The figures given to illus- 
trate Suess’ terms are very clear and instructive; the 
table of geological systems is, however, out of date; the 
Ordovician is not accepted, and-the Tertiary and Quater- 
nary are each regarded as equal to such divisions as the 
Trias and Permian. The account of the agents of denuda~ 
tion is very detailed and thorough. The hydraulics of 
river action (pp. 259-385) is treated with especial care, 
and the references to the literature of the subject include a 
much wider range than is usual. The controversy as to 
Baer’s law of the influence of the earth’s rotation on the 
direction of rivers is clearly summarised, and the truth 
of the law upheld; great stress is laid upon the deepen- 
ing, of the Rhine on its left bank in the regulated por- 
tions of its.course. The author attributes to glaciers 
considerable erosive power; he , maintains that the 
characteristic feature in erosion by. ice, is that the ex. 
cavations vary. in depth with the strength of the rocks, so 
that true rock, basins are formed (p. 409). He still 
accepts the glacial origin of, cirques, and even approves 


He points out ! of Ramsey’s views of the origin of some of the Alpine 
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second volume. These “earth-forms” arë divided into 
eight types—plains, heaped-up mounds, sudh as-moraines 
and dunes, valleys and the highlands through which they 
run, basins, mountains, areas of subsidence, and finally 
fissures and caves. The characters, classification, 
method of formation and terminology, including both 
local and scientific names, are stated in detail. A sketch 
of the literature of each type is also given. The chapters 
on “ Wannen” or basins, and on mountains, are probably 
the best. The book closes with an account of the oceans, 
and the deposits on their floors. 

The one serious drawback to this book is its complete 
neglect of the evidence of zoological distribution. Thus, 
for example, the questions of the origin of the Caspian 
Sea and the lakes of Nicaragua, are fully considered, but 
no reference is made to their faunas. No theory, how- 
ever, could be accepted which failed to account for the 
anomalous characters of these. But it would be too much 
to expect Prof. Penck to show the same mastery of the 
literature of biology as he does of geography and geology. 
In this respect, Walther’s book is superior to that of 
Penck. But it is idle to estimate their respective merits, 
for the three works are so different. One cannot com- 
pare Walther’s statements of the principles of correlation 
with Rothpletz’ s detailed mapping, and either with 
Penck’s digest of literature. Penck’s, however, will pro- 
bably prove the most generally useful of the three. An 
English translation would be of great service, by calling 
attention toa branch of geography that has been un- 
accountably neglected in this country. Thus, in the 
Geographical Society’s “ Hints to Travellers,” instead of 
the details of Richthofen’s “ Führer,” the subject is not 
even mentioned. A translation would, moreover, neces- 


ewwiitate greater precision in the definition of geographical 


terms, and the introduction of many new ones, for which 
there are now no equivalents in English, and which are 
essential to the scientific treatment of geography. 

J. W. GREGORY. 





ORGANIC CHEMISTRY. 


The Rise and Development of Organic Chemistry. By 
Carl Schorlemmer, LL.D., F.R.S. Revised edition, 
edited by Arthur Smithells, B.Sc., Professor of 
Chemistry in the Yorkshire College, Leeds. (London: 
Macmillan and Co., 1894 ) 

OR some time this excellent historical survey of the 
development of organic chemistry has been out of 
print, and students of chemistry will heartily welcome 
the appearance of a second edition, which has been 

extended, in order to include a review of the more im- 

portant results of the original investigation of the last 

ten to fifteen years. : 

Facing the title-page is an exceedingly good likeness of 
Schorlemmer, admirably reproduced from a photograph ; 
then follows a short biographical notice, giving a brief 
sketch of the author’s career, in which his brilliant 
researches are described. This is a very welcome 
addition to the book, because, as the editor points out, 
Schorlemmer, with characteristic modesty, mentions 
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The description of the existing “ earth-forms,” or , 
geographic types, occupies the first 460 pages of the | 


these researches only on two occasions in the book 
(pp. 141 and 197), and then but very briefly: 

Chapters i. to v. are very muclr the same asin the 
first edition, only a few slight alterations having been 
made. Chapter®vi. deals with the perfection of the 
methods of organic analysis by Liebig, and these impor- 
tantgresearches, whith affected in such a marked manner 
the subsequent development of organic chemistry, are 

erhaps scarcely discu-~sed at sufficient length; a more 
détailed account of the history of organic analysis is to 
be found in Rosçoe and Schorlemmier’s “ Treatise of 
Chenfistry ” (vol. iii. p. 40). This ‘chapter vi. also con- 
tains a short sketch of the work which led to the dis- 
covery by Raoult of his well-known gnethod of deter- 
mining the molecular weight ktsown as the cryoscopic 
method. 

Chapters vii. and viii. have not been giuch altered, but 
chaptereix., which deals with the constitution of benzene, 
tautomerism, and the gsymmetric carbon’atom, has, as 
was to be expected, heen laggely added to, and made to 
embrace most of the important results of recent work. 

The constitution of benzene is dealt with in a very 
interesting manfier. Baeyer’s researches, on succino- 
succinic ester, which led to the rejection of Ladenburg’s 
prism formula, are discussed, as well as those of Bam- 
berger, on the reduction of naphthalene derivatives, the 
results of which may be said to have completely con- 
firmed’ Baeyer’s views. . 

Afte» a short description o$ Laars tautomeric hypo- 
thesis, the remainder of the chapter is taken up with 
Le Bel awd vant Hoffs theory of the asymmetric 
caibon atom, afd with Wislicenu®’ development of this 
theory. Ina future: edition, more emphasis might, per- 
haps, with advantage be laid onethe general applicability 
of these theories, so that the student may not receive 

J 
the impression that they have only been found valuable 
in the explanation of isolated cases, as, for example, the 
isomerism of the malic and tartaric acids, and of fumaric 
and maleic acids. 

The first pårt of chapter š is dotai, principally, to 
the history of organic synthesis, and contains an account 
of: Frankland and Duppa’s work on aceto-acetic ester, 
and of Conrad’s researches on malonié ester, showing 
the value of theses ethereal salts in synthetical work, 
The synthesis of malic, tartaric, and citric acid is also 
mentioned. 

A very valuable historftal sketch of tħe chemistry of 
the sug&rs, including a clear exposition of the more 
important results ef E. Fischer's classical resdirches, fol- 
lowed by an account of Ladenburg’s synthesis of coniine, 
and of the synthesis of uric acid, by Horbaczewski, con- 
cludes this excellent chapter. 

The remainder of the book does not differ materially 
from the first edition, except th&t a very foud index of 
authors’ names@ind subjects has been added. 

Students of organic chemistry must always be in- 
t@rested in the development of the science, and fo them 
this work will, be cordially yelcome. It is a thoroughly 
readable book, written throughout in an attractive 
manner, and comprising in one small volume all the 
facts necessary for understanding the growth of organic : 
chemistry. 

Schorlemmer wrote, whenever possible, in German, 
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and never had any real facility in writing English. The 


editor is, therefore, to be congratulated on the very satis- , 


factory manner in which hé has performed the difficult 
task of preparing this book for the press. Great care has 
evidently been taken in reading the proof-sheets, as we 
have only noticed-one or two unimpgrtant misprints. 

Ld 





OUR BOOK SHELF. Sre 


British Birds: being Coloured Illustrations of all the 
Species of Passerine Birds resident in the Britisialsles, 

_ with some Notes in reference to their Plumage.. By 
Claude “W. Wyatt. 4to. Pp. iv. 25. (London: 
William Wesle} and Son, 1894.) 


THE author is a well-known ornithologist, who*has made 
two expeditions, of which the results have been pub- 
lished—one to thè Peninsula-of Sinai, and the other to 
the Magdalena Valley in Colomlia—and these®proved 
that he was not only a. good ecollector, but also a 
keen field-naturalisg. He then trayeled extensively, and 
visited many parts of the glebe, observing the habits of 
birds, and making sketches of every kind of scenery. 
The latter became a great.feature ‘in tke plates of the 
“ Monograph of the Swallows (Hirundinidz),” which he 
brought out in conjunction with Dr. Bowdler Sharpe, 
who contributed the letterpres’ of the work, while Mr. 
Wyatt drew all the plates. . 

. The present volume is the first of two Which the author 
proposes to publish, the one before us dealing merely 
with the resident Passeres’of the British Islands, while 
the second is to contain? figures of all the mi$ratory 
Passeres, the Picarian birds, the birds of prey, and the 
pigeons; but the game birds, waders, and swimming birds 
will be, presumably, tre€mted of at a future period. Fifty 
species are illustrated by Mr. Wyatt, in his first volume, 
and occupy twenty-five plates. As with his pictures of 
the swallows, the autho® makes a great feature ofthis 
accessories; and some of the landscapes are very pretty, 
and are evidently drawn from nature. The attitudes of 
the birds are life-like, and some of them eare exception- 
ally good, the crows glone striking .us as failing in 
massiveness of bill. The letterpress is of the simplest, 
and would have been “all the better for more complete 
. references to standard worka, as many of those given are 

incorrectly quoted. It is, however, more as an artist 
than as a writer that Mr. Wyatt shines, and he is to be 
‘congratulated oh having produced a very handsome 


volume, with beautifully coloured pictures of some of our |, 


most familiar févourites. As regards qualityef paper, 

printing, colouring, and binding, there ie nothing left to 

be desired. è x 

Standard Methods in Physics and Electricity Ceiticised, 
and a Test for Electric Meters Pypposed. By H. A. 
Naber. (Published by the Author, 1894.) 


FROM the title and table of contents of this work, one. 
would expect to find a treatise on experimental physics. 
This expectation is, however, rudely dispelled when one 
commences ġo examine the letterpress. After a very 
brief description of the form of gas voltameter which 
the author has devised (see NATURE, July®12, 1894), more 
than a hundred pages are devoted to®what presumably 
the author considers an exhaustive examination of the 
different uses to which this voltameter may be,put. The 
fact that his voltameter hag a consideralfle resistance, 
causes the author considerable trouble, but he consoles 
himself with the reflection that a Cardew or other volt- 
meter generally has a resistance of from 100 to 900 ohms. 
The difficulties encountered in measuring a quantity of 
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pee Pe copper or silver deposition are dwelt upon, 
and a new objection is raised, namely, that since the 
deposits havato be weighed, variations in gravity will 
affect the regults! At another part of the book the 
ordinary balance is considered devoid of sufficient 
accuracy, since the arms have generally different lengths, 


‘| and Nicholson’s hydrometer is recommended as a sub- 


stitute when great accuracy is desired. In a chapter on 
sound, the author strongly recommends bicycle-wheels as 
a motive power. Apparently the cycle-wheels are to set 
themselves in motion, since the idea of driving any piece 
of machinery “by hand” is derided, and the great 
waste which takes place when water and other 
motors are used, is dwelt upon as a reason for their 
abandonment. One has met with the library steps which 
can be converted into half a dozen other articles of 
furniture ; but these. old friends sink into complete 
insiggificance when compared with this gas voltameter 
and the numerous uses claimed for it, such as blowing 


' soap-bubbles full of oxygen and‘ hydrogen, which on 


| explosion ; and preparing chlorine. 





' of electrical machinery.” 
' descriptive catalogue of electrical machinery, like some 


| sure to hold its own in the future. 


being exploded can be used as fog-horns; supplying 
oxygen to aéronauts, or to explorers in coal-pits after an 
It can also, we are 
told, be used as a barometer, pyknometer, ice calori- 
meter, dylatom@ter, thermostat, hygrometer, anemometer, 
level, or for exhausting incandescent slamp bulbs. The 
above are a few of the uses claimed, and are extracted 
from what the author describes as not an “ exhaustive 
list” ; WwW. W. 


Electrical Engineering, for Electric Light Artisans and 
Students. By W. Slingo and A. Brooker. Pp. 740. 
New and revised edition. (London: Longmans, 
Green, and Co., 1895.) 


AN admirable work, covering the whole field: of electric 
lighting. Though designed to include those branches of 
the subject prescribed in the syllabus issued by the City 
and Guilds Technical Institute, its scope is such as “to 


) make it embrace the requirements, not only of those 


actually employed inthe electric lighting industry, but 


‘also of those who, while having little or no electrical 


knowledge, have under their supervision various kinds" 
The book is not merely a 


that we know, but aclearly-written, and amply-illustrated, 


s volume which has proved of great service to engineers 


during the past five years, and, in its revised form, is 


Lens-Work for Amateurs. By Henry Orford. Pp. 231. | 
(London: Whittaker and Co., 1895.) 


A LENS is defined in this volume as “a portion of à 


| refracting medium ... bounded by two spherical sur- 


faces which have a common axis.” In the following 
paragraph, lenses with one of their surfaces plane, are 


| described ; wherefore we would ask Mr. Orford, why he 


did not include these in his definition? This, however, 
is but a detail. As a whole, the book is a trustworthy 
guide to the manufacture of lenses, suitable alike for the 
amateur and the young workman. It is profusely, 


| though rather coarsely, illustrated by diagrams, and the 


instructions are simple and practical. 


| Manual of Practical Morbid Anatomy.. By H. D. 


Rolleston, M.A., M.D., F.R.C.P., and A. A. Kanthack, 
M.D., F.R.C.P. Pp. 240. (Cambridge: University 
2 Press, 1894.) 


'A PRACTICAL handbook for ‘the post-mortem room, 


showing how to carry out a systematic examination of a 
body, and indicating what morbid changes should be 
looked for.. . 3 ‘, 
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! the mark of a warped sheet of bark, - hide, &c., the circular 


; LETTERS TO THE EDITOR. 


{The Editor does not hold himself responsible gor opinions ex- 
pressed by his correspondents. Neither cae he undertake 
to return, or to correspond with the writers of, rejected 

manuscripts intended for this or any other part of NATURE, 

No notice ts taken of anonymous communications.) 


' A New Step in Statistical Science. 


CONTRIBUTIONS of an abstract kind to statistical science are so 
lille read by the bulk of statisticians, that the scope of the re- 
markable memoir by Prof. Karl Pearson may be unappreciated 
-by them unless attention is pointedly directed to it. 2 

Statisticians are conversant with the use of curves to epitomise 
masses of data. The forms of the majority of these curves are 
skewed or humped, and have hitherto been nondescript, except 
as Prof. K. Pearson’s previous memoir showed, some of them 
may be dissected intotwoor more normal curves, having different 
constants. Itis only a few curves that are symmetrical and con- 
form closely to the normal law of facility of error. Thebe few 
have been much studied, the numerous and valuable properties of 
the normal curve being extremely helpful in dealing with them. 
When the conformity between the observations and the normal 
law ceases to be close, the latter must be applied warily. When 
the discrepancy is serious, it becomes unsafe to trust the theory 
at all. Not a few statisticians have chafed under these limita- 
tions, and felt that the normal law is to® limited in its 
grasp to satisfy their needs. Now at length, it turns out, 
‘thanks to Prof. K. Pearson, that the normal law admits of 
being regarded as nothing more: than a very special case of a 
highly generalised theory, by whose aid curves may be drawn 
‘that shall fit every one of the observed curves he has tried as 
yet. The shapes of these are curiously varied. Their list 
includes the dimensions of shrimps and prawns, of.American 
recruits and of school-girls, of Bavarian skulls, of frequency of 
‘enteric fever, and of divorces, of variation in house value, in 
butter-cups and in clover, in pauper percentages and in a 
mortality curve. Only those who have studied the delicate and 
‘oddly-shaped drawings of these observed curves on a large 
scale, upon which the equally delicate fitted curves have been 
‘superimposed, can adequately appreciate the wonderful close- 
ness between the pairs of outlines, There can be no doubt 
that the descriptive efficiency of Prof. Karl Pearson’s method 
is of the highest order. - 

The question of the utility. of the method to ordinary 


. statisticians has now to be considered. First, as to its 


descriptive powers. We are already able to describe the whole 
of any normal series by means of only two numbers; say, by 
the average of all the members of the series, and by the mean of 
the several departyres of its individual members from that 
average. Henceforth, by the use of more constants, we shall 
be able to do the same to any series. A few figures will 
always serve as the equivalents of a vast amount of tabular 
matter. 

The second and higher use is to afford a clue to the cause or 
causes of variety. It has long been a dream to me to select a 
peculiar and often recurring form of curve, and to study with all 
possible care the conditions under which it has been produced, so 
that whenever a new curve of that same form was met with, 
there should exist some guidance towards discovering the cause 
of its production. I have made not a few attempts from time 
to time, but was discouraged by the then impossibility of suffi- 
ciently defining the curves that were dealt with. That difficulty 
seems now removed. To explain myself further, let us sup- 
pose thata man finds the mark of a more or less incomplete 
circle on the ground, and wishes to discover how it was 
.made. Various possibilities exist, which might have been 
recorded to help him: (1) The mark may have been 
‘made by a basin, &c., turned in a lathe, or, what 
come to the same thing in principle, by something revolving 
‘round a fixed centre. (2) It may have been stamped by a 
hoop, formed by bending an elastic rod until its ends met, 
the circular form depending on the equal distribution of stress. 
(3) It may have been the mark of a withy that had bound a 
‘faggot, which, after setting into shape, had broken away, thë 
circular form arising from the compression of ‘the sticks of the 
faggot within the smallest possible girth. (4) It may have been 


* . 2 “ Mathematical Contributions to the Theory of Evolution ” (Part ii.), by 
-Karl Pearson. Read at the Royal Society, paneer 24, 1895. 
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form of which depended on the. unequal contraction of its 
outer and inner layers, .(5) It could,have been made by a 
projecting nail, near the angle formed by two straight rods 
securely joined at one end; the apparatus being caused ‘to 
straddle and press upon two pegs in the ground, and moved in 
the only way possible under those conditions, Here the frag- 
ment of a circle woultl be due to the constancy of the angle 
subttnded by the same chord. A catalogue of these and other 
possibilities, which are numerous and include circular forms of 
animal and vegetable growth, would certainly enlarge. the 
speculations of the observer as to the cause of the circular mark. 
So it would be with the curves of which I spoke. Each form 
of curve would beea serious study in itself; still the results 
wouldgradually accumulate, and it is reasonable to look forward 
to a time when a set of such curves, each defined by Prof. K. 
Pearson’s, method, shall have been studied. E z 

I venture upon one criticism ag, to the completeness, o 
his genes iow Variation of We normal kind is sup- 
posed to be due-to the combined effect. of .(1} an infinite 
number of causes, that are (2) equallyglikely to err. in 
excess gr deficiency, and (3) that are independent of one 
another. These thre@ restrictions are ramoved in the 
generalised. curve, whieh bears a certain relation to the 
vinomial point curve formed b? the expansion of (p +g} 
when (1) æ need not be infinite, (2) 2 need not be equal to 4, 
while (3) the binomial form which implies independence of the 
contributory causes, is modified. Now though the condition (3) 
is removed, it does not, as yet seem to me that the supposition 
which replaces it, and which is based on such considerations as 
the effect of withdrawing g card$ from a pack of ws cards 
containing s suits, is analogous to what commonly occurs in 
rerum naturé, Namely, the intermingling of contributory 
causes of various degrees of efficiency, some of which are very 
few in number and have large ¢ffects. Thus the number of 
persons who walk day by day down St. James’ Street, is 
occasioffally.vastly augmented by Same national spectacle,’ and 
it is considerably and irregularly affected by changes in the 
weather. Iteloes not wholly.depend ona multitude of equipotent 
causes, So again, the time of ripewing of the fruit on a tree 
generally, is much affected by the aspects of the particular 
branches on which it grows. I therefore conclude that the 
effects of an agg-egate of large amd small. causes, ought to 
be distinctly included in a thoroughly generalised formula of 
variation, o s : 


FRANCIS GALTON. 
e 





° 
The Kinetic Theory of Gases, ee 


I THINK suffecient stress has not been laid on the distinction 
between the purely mathema@cal proof of the fundamental 
determinantal relation connecting the differentials of the co- 
ordinates and momenta of dynamical systems and the purely 
statistical applications of that relation which form the subject 
of the Kinetic Theory. ' 

The welèknowr determinantal equation i$ perfectly general 
and applicable to eany dynamical system whatever. It merely 
asserts that if the initial coordınatesand momenta receive any 
small independent variations whatever, the reSulting variations 
in the fing] coordinates and momenta after any fixed interval of 
time are so related to them that the differential product of the 
former variations is @qual to that of the latter, conformably to 
the well-known laws of Jacobians, by which the variables are 
changed in a multiple differential or integral. : 

In general the variations in question are purely hypothetical, 
just as, in the principle of Least Action, the actual motion is com- 
pared with varied motions which have no real existence., If, 
for example, we consider the `systefna to be fhe Earth, the 
variations could only be made real Wy making the’ Earth move 
differently to what it actually moves, and doing this in every 
possible way. s ; 

© But when it ts required to assign any physical meanigg to the 
determinanigl relation, these hypothetically varied motions must 
be represented Sy actual motiofis, and this can only be done by 
taking an indefinitely large number of independent systems, all 
similar to the one we started with, and setting them moving in 
all possible ways. The determinantal relation then tells us 
that if the coordinates and momenta of these systems are 
initially distributed according to what in my Report I have called 
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the Boltzmann-Maxwell distribution, they will be so distributéd . 
at any subsequent instant. But in the absence of collisions or 
encounters between the system’, this distribution will 2z0¢ be 
unique. There exist other distributions equally well satisfying 
the condition of p rmanence. : ee 

The case of two or more molecules of gas if the process of en, 
counter can be deduced, as shown in my Report (§ 30), by takirig 
each ‘‘system” to represznt a pair of molecules, there being 
at every instant an indefinitely large number of such ‘pairs 
having different coordinates and momenta. It now seems 
definitely settled that if the molecules are rigid bodies, the only 
possible permanent distribution unaffected by encounters is th? 
Boltzmann- Maxwell distribation combined with motions of pure 
translation and pure rutation of the maes of gas as a whole 
(Report, § 46). ° : ; bs 

Many. writers have limited their investigations to the case 
where all the encounters are binary, and'I see that Prof. Fitz- 
gerald has emphasised thisppint in his recent letter. [do not think 
this is.the right place to diawthe line. Ican see no difficulty 
in taking account of encounters between three, four, or more 
molecules, provided that such encounters .are sufficiently nu- 
merous 10 have a law of distribution. -Where the line, must be 
drawn is indicated in my. Report, § go (iii.). The molecules 
which act on one another in any oneeencounter must form: an 
infinitesimal fraction ¢f the whqle masg qf gas, or the gas must 
at any instant be divisible into en infinitely large number of 
independent molecules and groups of molecules, each molecule 
or group thus constituting for.the time being a free system by 
itself.. When the molecules act on each other at all distances, 
or it is impossible to divide them into smal! independent groups, 
the whole of our theory, breal?s down: to 

It us this limitation. which, to my- mind, precludes our apply- 
ing the Kinetic. Theory: in:its present state, af only to molecules 
moving abonin a continuous medium, suchas the ether may he, 
but: a/so to solids and, probably, liquids, - : 

A good deal of confusion has, I fear, ari en with regard to 
what I have called. MaxwAll’s Law of Partition -of® Kinetic 
Energy, z.e. the statement that ‘if the kinetic energy of a 
system be expressed as a sum of squares, the mean velues-of these 
squares are equal,” from he fact that the tegm ‘‘mean. value” 
may. be taken tô represent “‘ time average for:a single system ” ; 
and I fancy this may.be the point Prof, Fitzgerald had in view 
when he asked if the conclasions would not apply to.the-Eaith ' 
or a “finite number of particles moving about for an inde- 
finitely long time.” It cannot be too strongly emphasised that 
this interpretation of mean values involves assumptions which 
have’ hardly been sufficiently justified in any*general class of 
cases, and which have been repeatedly proved to be invalid 
in simple cases (Report, §§ 9-12). To give a simple (if not 
quite analogous) illustration : suppose that on dyawing counters 
out of a bag, we were to obtaingon the average an equal number 
of red, white, and green counters. We ‘should zof be justified 
in inferring that if we kept a single counter sufficiently long 
it would change eolour and become in turn red, white, and 
green. : 

As an illustratign of a case where the Boltzmann-Maxwell 
Law is inapplicable, consider a sphere of density « moving in 
a. perfect liquid of density p, The kinetic energies of the | 
sphere and liquig are in the ratiqof o : 4p, as we know from 
hydrodynamical considerations, and the same is true for any 
number of spheres whose distances apart are very ISrge com- 
pared with their radii. This is not a case where zo transference 
of energy takes place between the sphere and liquid, and it is, 
not therefore open to Prof. Fitzgerald’s objection to the case I 
previously cited. Whenever the motion of the solid is varied, 
energy zs transferred to or from the liquid. p 

If a gaseous ether will satisfy the requirements of physicists, 
the? the Boltzgnann-Maxwell Law is undoubtedly applicable to 
the ether. If not, the ether falls entirely beyond the scope of 
our investigation. The Kinetic Theory is é@bviously a theory 
framed to account for.one class of physigal phenomena only, 
viz, the thermal properties of gases. If any observed pheng- 
mena a@e not deducible from the results of the theory, it is to 
my mind sufficient to show that this is becgus@ the fanda- 
mental assumptions of the theory are not satisfied, zc. that the 
phenomena in question are of inconsistent with the Kinetic 
Theory. G. H. BRYAN, 

Peterhouse, Cambridge, January 16. ; : 


1l See also Naruré, January ro, p. 262. 
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| Boltzmann’s Minimum Function. 


I saip in my first letter on this subject that the condition A, 
on which, or itQequivalent, the proof is“ based, could not apply 
to the reversed@notion. As that assertion has been questioned, 
may I confirm it thus? ; awa A 

The initial distribution of R, the relative velocity, z.¢. the 
number of pairs of spheres for which it has given direction, is 
arbitrary—condition A is fulfilled., Then, as proved, whatever 
the initial distribution, after collisions, the distribution of R is 
uniform, z.¢, all directions equally probable’ Now reverse the 
velocities. If condition A is fulfilled in the reversed motion; 
then after the reversed collisions the distribution of R is uniform. 
It ig equally certain that it must be the same as the initial dis- 
tribution. i ; 

If, therefore, condition A is fulfilled in the reverse motion 
as well as in the direct, that can only be because the dis- 
tribution of R was uniform to begin with. But that means that 


H was minimum to begin with, and therefore a =o through- 
o . g 


out. : ' 
Boltzmann's theorem can be applied to both motions only on 
condition that it has no effect in either. 


1 New-square, Lincoln’s Inn. S. H. BURBURY. 





Glectroscopes in Lecture, 


I SUPPOSE teachers still use gold-leaf electroscopes for, their 
junior lectures ; certainly I have found nothing else so dead- 


beat, or so readily understood; and by. projecting.with.a lens a | 


shadow of the leaves on a square-foot translucent screen, the 
movements are perfectly visible to a‘large audience by day- 
light. But the one objection to the instrument, when used for 
explaining the fundamental, facts, say, of induction, is that it 
indicates similarly positive and negative potentials. Yesterday, 
however, my assistant, Mr. E. E. Robinson, ingeniously stood 
the metal-cased instrument on a cake: of paraffin wax, and 
electrified its outside negatively. By this process the zero of 
deflection is changed; the Jeaves stand apart for zero 
potential, diverge more for positive, and collapse for negative. 


A zero shadow-pointer and rough scale may be readily used ; © 


and I propose now to mount a projection electroscope in a 
suitable slightly-charged Leyden jar, whose outer coat can then 


be treated as the usual earthed terminal of the instrument, - 


whose case is connected to or formed by the inner coat of the 
jar. The insulated or variable terminal is conveniently arranged 


as an insulated sphere or other shaped body on the lecture. 


table, not far from the small screen, attached by a long enough 

thin wire to the leaves—of which it is perhaps best to have only 

one movable. OLIVER J. LODGE, 
January 25, i : 


The Perseid Meteors, 


Your interesting reference (NATURE, January 24, p. 301) to Dr. 
Bredichin’s investigation of the Perseid shower, induces me to 
offer one or two remarks on the subject. In the paragraph alluded 
to, it is stated that the radiant was observed from July 22 to 
September 12, 1893; but this long duration cannot possibly refer 
to the same system as that which furnishes the abundant maximum 
on August’ ro. It is true there are radiants in Perseus in Sep- 
tember, and the succeeding months of October, November, and 
Decemher supply many others, but, after the end of the third 
week in August, nothing is seen of the real Perseids. -I cannot 
say exactly on how many nights the display continue: active, but 
it is certainly visible from July 19 to August 18, and the diurnal 
motion of the radiant is about 1° to the B.N. E. p 

There ‘are really very few of the true Perseids seen after 
August 12, for the shower dies rapidly away after the maximum. 
On August 15, 1893, during a watch of three hours, I saw only 
one Pers id, On August 16, 1893, during a watch of. 43 hours, 
I noted only four Perseids. I mention these facts to prove the 
extreme tenuity of the stream at the middle of August. Bat 
there are differences from year to year. An-observer watching 
éhe heavens for a similar interval on the same dates-in succeed. 
ing years will get a varied experience. Thus one year cannot 
be regarded as the criterion of all. D : 

Some years ago I recorded a few swift streak-leaving meteors 
‘between August 19.and 24, from a radiant at 78° + 56° on the 
northern borders of Auriga, and supposed they might -be- late 
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Perseids, but. subsequent observations have R me that 
they həd no relation with the great August shower. They prob- 
ably formed the early members of -a .well-degned radiant of 
September Aurigids which I found at 76° + 56}in 1879, and at 
97° + 57° in 1885. : 

It appears to me that observations of the Perseids, and of 
other meteor showers, are often undertaken and discussed while 
losing sight of a most important circumstance. I refer to the 
necessity of thorough training on the part of the observer, before 
he can possibly hope to attain a high degree of precision in re- 
cording meteor paths, Many month., if not years, of diligent 
practice are required’ to render the observer proficient, and even 
then there are many students who, being deficient in natural 
aptitude, will never: succeed in the work. It seems to be*the 
fashion at certain observatories to set a number of observers 
(some of whom have perhaps never registered a meteor path 
before) watching and recording meteors, and then to investigate 
their results as though they could he thoroughly depended upon. 
Such results are, however, practically useless when employed to 
test any complicated point in meteoric astronomy. It is similar 
to'placing a man, who has never played in a cricket match be- 
fore, as wicket-keeper to fast bowlers like Mold, Richardson, 
and Woods, and expect his performance to he creditable! [n 
meteoric astronomy, as in many other spheres of action, skill is 
only to,be acquired by long practice ; indeed, it is difficult to 
single out any other branch of observation where the eve and the 
judgment have to be so quickly and accurately@rought into play 
to afford the best results. , _W. F. DENNING. 

. Bristol, January 27. 3 
f The Artificial Spectrum Top. , 

IN the interesting letters on the above subject, which have 

recently appeared in NATURE, there does not seem to have 
been any reference to the experiments. of Helmholtz, as de- 
scribed in his ‘‘ Handbuch der Physiologischen Optik,” 1866, 
§ 23. He describes the facts in minute detail, and illustrates 
them with numerous diagrams. 
’ One important point not yet referred. to, and described in 
detail by Helmholtz, is that if a disc, marked with black and 
white sections, be rotated with a certain rapidity, the field 
appears to be covered with a pattern composed of hexagonal 
spots; at the part of the field of vision corresponding to the 
yellow -spot, a transverse oval:figure is seen. In the centre 
of this figure is a dark spot surrounded by a black circle. 

Each of the hexagonal spots is dark with a lighter spot in the 
centre, and surrounded by a red thread, which appears to be 
moving in minute drops. The field seems to be pervaded 
by a greenish hue, which flows towards the yellow spot. 

These experiments, which I have verified on every point, 
havea very important bearing on the photo-chemistry of the 
retina and on colour vision. 


. Hendon, January 26. F. W. EDRIDGE-GREEN, 





IN reference to your Belfast correspondents’ interesting 
experiments with the artificial spectrum, which were long ago 
included in my own experiments, a little reflection will show 
that when the speed of rotation is increased, we do zo¢ retain 
unaltered the resultant proportion of stimulus and anti-stimulus 
on the retina. With a slow rotation we have simultaneously 
on the retina a persistence image of the lines and a real image 


of the white card. When the speed is greater, we get simul- |) 


taneously these two, and in addition a persistence image of the 
white card. Hence, according to my theory, the rise in scale 
with increased rapidity of revolution. 


Colchester, January 26. CHARLES E. BENHAM. 





Snake Cannibalism, 


THE reading of a paragraph and a letter printed in the 
Mail for October 24 and 29, reminds me of a case of one snake 
swallowing another, the consequences of which I witnessed. 
While engaged in running a survey line for a railway across a 
wood in this district, I noticed a snake close to me, dofhg 
its best to get out of my way, but almost unable to doso. One 
of my men struck at its neck with his ‘‘ macheti,” and suc- 
ceeded in cutting the snake’s head clean off. Immediately, to 
our great surprise, another snake of the same species slowly 
emerged. head first, and, after a few struggles to escape, remained 
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motionless on the ground; a gash in its cranium, which had 
been cut by the same stroke that killed the larger snake, being, 
no doubt, the cause of death, as the body was otherwise intact. 
A measuring tape showed that the larger snake was 6 feet in 
length, and the smaller 5 feet. In this case the snake’ was 
swallowed tail fir#, and therefore it seems highly probable that 
the larger snake simply devoured it, and did not commence by 
trying to dispute a portjon of food, such as'the pigeon’ and frog 
citedbin other ‘instances. ae a H. TSNAGAL, 

_ Sancti Spiritue, Cuba, November 23, 1894. ' 
oon 


More about Moths. 


(Communicated by Prof, S. Garman, of the Museum of Com- 
parative Zoology, Cambridge, U.S.A.) 

In Nature for December 6, 1894 (p. 127), Mr. Henry Cecil 
publishes a criticism on a previous letteg of mine, which I 
cannot accept without. a few ‘wougs of remonstrance.- His 
explanation may be correct in part, but, it certainly does not 
cover all the ground. `” i : 

That resistance alone is not necessary fog the expansion of 
the wings of moths, may be inferred from the fact that they will 
often expand after an iffterval of several days,ewhen the moths 
have been. prematurely released, the irregularity in outline 
arising, I think, fromethe evaforation eof moisture from the 
wings, and in the consequent foss of elasticity. If the newly- 
hatched insects are confined in'a warm moist box, this trouble 
seems to be obviaged in a latge degree, and the wings occasion- 
ally attain to nearly the normal dimensions. ' : r 

In raising moths artificially, itẹcannot be assumed that the 
lack ‘of -proper’pressure is entirely‘responsible for the frequent 
Occurrence of cripples. © ' + - 2 
- Atl the conditions of feeding, moisture, and heat, must first be 
carefully considered, since departures from the n8rmal, on any 
one of these lines, might so lowes the vitality of the insect, that 
perfectglevelopment would becoe impossible. 

The writer also speaks of the witfgs of the moth in the cocoon 
as “folded and crumpled,” a statement which is entirely at 
variance with my own observations. In all the cases which I 
have noticed, tle wings are perfe€tly smooth and unfolded 
from. the first, thé increase in size resulting from a true ex- 
pansion, the nature of which has, so far as I know, never been 
fully2explained.: , s L. C. Joxes. 

Melrose, Massachusetts, 





e 
THE PHYSICAL SOCIETY’ S ABSTRACTS OF 
PHYSICAL PAPERS FROM FOREIGN 
S a SOURCES. 


THE days when learning? meant dead languages, and 
science meant collecting beetles, have passed 
away; science has grown and spread yntil it is impos- 
sible for the most comprehensive intellect to grasp more 
than a fęw twigs on its numerous branghes. Organised 
specialisation has. become necessary to scientific progress. 
Each ‘subject now has its special society, and each society 
has as much as it can dp. ‘Every sort of time-saving 
arranggment is necessary if the workers'in any: one 
branch of knowledge are ta be kept informed as.to what 
others are doing® i i , 
English chemists have long been supplied by the 
Chemical Society with excellent abstracts of the current 
literature of their subject, but up to the present the only 
available work of the same kind on Physics has been the 
Beiblitter of Wiedemann's Anpalen. - Admirable as 
these are, it is impossible that a German periodical can 
fully meet th® wants of Anglo-Saxon physicists. It is 
therefore most edesirable that abstracts of. physical 
epapers should be published in English. The Physical 
Society has now set itself to supply this wantPand the 
first number*of the new votume of “ Abstracts ” appeared 
early in the present month. The Proceedings of the 
Society will in future be issued monthly, and the abstracts 
of foreign papers on physics will be included under the 
same cover. They will, however, be paged separately, 
so that they can be bound separately at the end of the 
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year, when’ full indices, both to the subjects and the’ 
names of authors, will be added. - At present ‘the Pro- 
ceedings contain approximately fifty pages of. original 
matter, and fifty pages of abstracts from foreign and 
American sources. i A Y 

It is an open secret that it is intended to enlarge the 
abstracts later, so as to include English work. They 
will then be an epitome of the work done in physics 
throughout the world. The ‘preparation of a large 
number of abstracts on all sorts of subjects involves a 


great deal of work and some ‘organisation, and it is thus® 


better to be content with abstracts of half the extent of 
those of the Chemical Society or the Agzb/atter at first, at 
any rate. The financial risk is also very heavy Yor a 
society.which is not rich, however energetic it may „be. 


The British Assogation has come forward with a helping |, 


hand, and is aiding thg Physical Society with a very 
‘considerable money grant. ` ._  ' 

Mr. Swinburne has undertaken the office of editor. 
He is assisted. byea strong body of abstractors, many of 
whom are recognised authorities qn their own s@bjects, 
and‘ authors df well-known bookg on physics. "In ‘the 
January number there arg abstracts ‘of 114 papers, of 
which 25 are on. General pysics, 22 on Light, 12 on 
Heat, 1 on Sourid, 34 on Electricity and Magnetism, 
and rg on Chemical Physics. The price to non-members 
of the Society is two shillings and sixpence ; but as the 
cost for a year at this rate exceeds the subscription to 
the Society, it is probable that the number of members 
will increase for this, if for no other reason. It is hoped 
that this will be so. Many branches of physics, unlike 
chemistry afid electricity, have no great industry be- 
hind them. It is therefore necessary that all who care 
for the study of pure phygies should rally to the support 
of thé Physical Society in its new undertaking. The 
meetings of the Society are now held in Burlington 
House, in rooms hospitably put at its disposal by the 
Chemical Socfety. hey are held at five o’clock on 
Fridays, so that persons who may come to town, to. 
attend them, can afterwards go on to the Royal Insti- 
tution. Ifan author so desires, the publication of his 
paper will not be delayed for reading. Copies of the 
paper are circulated before the meeting, so that the 
discussion can begin early and with adequate know- 
ledge. As soon as a paper has been read, an abstract 
and a short account @f the discussion is published in 
NATURE, in the Evectricéag, and other jéurnals. The 
paper itself is also communicated to the Philosophical 
Magazine, and is published with an abstract of the 
discussion in theeSociety’s Proceedings. 





v 
+ . e 


THE NATURAL HISTORY ©F THE 
; SOLWAY. 


: e 
ĄTMOST all corners of the British Islands haye been 


so thoroughly investigated by naturalists and col- | 
lectors, that I may be excused for dirdtting attention to | 
one which seems to have been somewhat overlooked— : 
the southern shore of Kirkcudbrightshire and Wigtown- . 


shire, I, at least, do not know of any work which has 
‘been done there of late years. The Solway itself, so far 
as I know, hag receivedeno attention at all—its shallow, 


sandy character not offering much attraction to the: 


student of marine zoology. 


Yet the surrounding district is, in o@her respects than ' 


its natural history, an extremely interesting one—very 
varied and beautiful in its scenery, secluded gnd quiet, 
and out of the usual track of tourists; with many pic- 
turesque and ruinous relics of a bygone age, abounding 
in streams and lochs suited both to naturalist and 
angler, and associated ineffaceably with two, at least, of 
‘Sir Walter Scott’s finest works, “Guy Mannering” and 
“Redgauntlet,” to say nothing of the “ Raiders” of a 
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more chat author, Mr: Crockett... It, is, moreover, 
easily accessible, and I suppose it is probably due to the 
lack of hotels gnd other tourist accommodation that it is 
so little Md A except to residents in the immediate 
neighbourhood. Bar ee ths 

The bit of the district best known to me extends from 
the estuary of the Nith—separating Dumfriesshire from’ 
Kirkcudbrightshire—on the east, to the Water of Fleet,. 
which empties itself into Wigtown Bay, on the west.: 
This coast-line is of very diversified character, flat and, 
sandy eastward, where it has behind it a large tract of 
marsh-land, the haunt of innumerable wild fowl, but 
risiħg eastward -into precipitous cliffs of sandstone and- 
liméstone, which form in some places isolated pillars of 
considerable height, and in others are hollowed out into’ 
caverns, some of which are locally associated with the 
name of Scott’s piratical hero, Dirk Hatteraick. Some’ 
of the streams—notably the Water of Urr—come down, 
through a background of granitic hills, bringing with 


. them a vast amount of fine detritus which is deposited 
t on the sides of their.estuaries and in the Solway itself, 
' round about their mouths. 


In such cases the natural 
result is a very flat shore, composed of soft muddy sand, 
stretching out very far seaward,.and at low. water un- 
covered for stitches of many miles—a state of things 
not unlike that which is found in the more familiar 
Morecambe Bay at Grange-over-Sands. ` These muddy 
expanses, when left by the tide, are seen to be covered 
with the contorted mounds thrown up by innumerable 
lug-worms, and so closely packed are these that there is 
rarely ‘a space of more than a few- inches untenanted 
by its worm. They form, in fact, quite a conspicuous 
feature in photographs taken under these conditions, and 
I do not doubt that the worms themselves, passing 
through their bodies so much mud laden with de- 
composing organic matter, which they thus absorb 
and assimilate, contribute materially to the. sanitary 
purification of what would otherwise become a 
reeking, pestiferous swamp. Beyond these lug-worms, 
I am unable to say anything about the larger mud- 
inhabiting fauna of the district. I thought it very 
likely ‘that Echinocardium cordatum and, perhaps, 
Synapta might be found, as they are in some similar 
localities in the Firth of Clyde, but the little time which 
I spent in digging for them did not suffice to disclose 
any specimens; nor have I had any opportunity. of 
dredging in the Solway Firth. The water is shallow, 
and the bottom uniformly sandy. I think it would be 
sure to yield interesting microzoa: belonging to such 
groups as Copepoda and Ostracoda; perhaps also 
Cumacea and Myside, but the absence of cast-up débris 
on the shore, either of the larger Crustacea or Mollusca, 
seems to iridicate a dearth of those creatures outside. 
The littoral zone being chiefly of the flat sandy ormuddy 
character already described, there is not, except in 
certain restricted areas, much opportunity for shore- 
hunting of the ordinary kind. But, away from the “ sphere 
of influence” of the estuarine mud, there occur occa- 
sional patches of inter-tidal rock with promising-looking 
pools; these are, however, fearfully. storm-swept, and 
incapable of affording sufficiently secure attachment for 
many adherent animals. A few common Hydrozoa,such as 
Sestularieg and Canpanularia, a few patches of “ Hydra- 
tuba” and Ascidians were, I think, with Alcyonzdium 
gelatinosum, about all that I noticed. Among swimming 
things were, however, many Amphipoda and Copepoda, 
and I took also several specimens of Mysis Lamorne. 
But my most interesting captures were made by washing 
tbe muddy deposit found on the bottoms of some rock- 
pools, and by netting amongst the weeds of pools situated 
above ordinary high-water-mark, though still subject 
to occasional tidal influx. The Copepoda found in such 
pools will be described elsewhere, but it may be noted 
here that in some of the inland peaty pools and ditches 
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of the neighbourhood occurred an interesting Ostracod, 
Cyclocypris globosa ; and in the White Loch, a species 
still more interesting and more ai y in’ its dis- 
tribution, Darwinula Stevensoni. 

As regards the botany of the district, I can say, very. 
little. My last two visits were made about midsummer, 
and at that time the sea banks were gorgeous with masses 
of thrift and red cranesbill (Geraniun: sanguineum), 
the marshy flats with golden fields of water-flag, the 
fells with thickets of Rosa spinosissima and numerous 
orchids, the -most conspicuous of which was’ the sweet- 
scented species, Gymnadenia conopsea. These, of courge, 
are all flowers which cannot be overlooked, and are 
an ever-present delight to the eye and mind: less 
alluring species, which need to-be hunted for, were for 
the most part passed unnoticed, and such.as I did gather 
were of no particular interest. . 

G. STEWARDSON BRARY. 





‘PROFESSOR ARTHUR CAYLEY, F.R.S. 


MATHEMATICAL science has suffered a grievous 


loss by the death of Prof. Cayley, which occurred 
on Saturday last, at Cambridge. Therg is hardly a 
branch of pure matħematics which is not indebted to 


him for original contributions of the highest value, while . 


the important problems which have been elucidated by 
him are so numerous, and cover so wide a field, that he 
was certainly one of the greatest mathematicans which 
the world has ever known. ' ' 

It was in September 1883, when Cayley was President 
of the British Association, that he was ranked among 
our “Scientific Worthies,” Dr..G. Salmon .being his 
biographer. We refrain, therefore, from giving a long 
rotice of his life, and content ourselves with a tief 
sketch of his scientific work. . 

Cayley was born August 16, 1821, at Richmond, Surrey. 
At a very. early age he showed great liking and aptitude 
for arithmetical calculations. 
School, London, at the age of fourteen, and three years 
later went to Cambridge; where he entered Trinity 
College. In 1842 he came out as Senior Wrangler and 
First Smith’s Prizeman. Sir George Stokes had been 
Senior Wrangler in the previous year, and the late Prof, 
Adams obtained the distinction in 1843. 

While still an undergraduate, Cayley commenced his 
career of mathematical publication by a paper in the 
Cambridge Mathematical Fournal for 1841, but it was 
not until 1852 that he addressed a memoir to the Royal 
Society, of which he was elected a Fellow in the same 
year. Very soon after taking his degree at Cambridge, 
he enteréd the legal profession, and was called to the 
Bar in 1849. But during his career asa barrister, he was 
constant to his first love, mathematics, and it was while 
in legal practice that some of his most brilliant mathe- 
matical discoveries were made. 
years of chamber life in Lincoln’s Inn, he returned to 
Cambridge to fill the newly-instituted Sadlerian Pro- 
fessorship of Mathematics, and no one could have been 
better fitted than he to discharge the duties of the holder 
of the chair, viz. ‘to explain and teach the principles of 
pure mathematics, and to apply himself to the advance- 
ment of the science.” 

With regard to Cayley as an original investigator, his 
special merit has been described by Mr. Glaisher. who 
termed him “the greatest living master of algebra.” It 
is difficult to select the work for which he will be the 
best remembered, but Prof. Salmon defined it as “his 
creation of ‘an entirely new branch of mathematics by 
his discovery of the theory of invariants, which has 
given quite a new aspect to several departments of 
mathematics ... And the effect has been that the 
knowledge which mathematicians now possess of the 
structure of algebraic forms is as different from what it 
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He entered King’s College ` 


In 1863, after fourteen |. 


was before Cayley’s time as the knowledge of the humam 


, body possessed by one who has dissected it and knows: 


its internal structure is different from that of one who 
has only seen it from the outside.” ; 


Among the hanours which Cayley received, may be’ 


mentioned the Royal Medal of the Royal Society, 


awarded to him in 1859, and the Copley Medal in 1882.- 


He was a correspondent in the section of Astronomy of the 
Paris Academy of Sciences, and wasa Fellow or Foreign 
Member of many other societies and academies, both at 
Rome and abroad. He was given the honorary degrees 
of D.C.L. by the University of Oxford in 1864, and the 
LL.D. by Dubline University in the following year. 


' Later, the University of Edinburgh conferred upon him’ 


‘a similar honour, and he received the degree of Sc.D. 
from his own University. The Universities of Leyden, 
Gottingen, and Bologna also cogferred upon him the 
degree of Ph.D. In 1890, the President of the French 
Republic made him an officer of the Legion of Honour. 
‘This distinction was granted in corfSequence of æ 
request Addressed to ghe French Minister of Foreign 
Affairs by the Presidgnt and other members of the 
Academy of Sciences., e° > i 
Cayley’s mathematical papers, commencing in the 
year 1841, have appeared in every periodical mathemat- 
ical publication of importance in Europe and America. 
‘In the year 1887 he undertook the work of editing the 
series of ten quarto volumes, ingwhich the Syndics.of the 
Cambridge University Press are publishing his collected 
mathematical papers. The publication of these volumes 
commenced in 1889, and six of the volumes were re- 


viewed in these columns a year ago (NATURE, January 18, ' 


1894). The number of papers Which appear in the six 


volumes%s 416. Altogether setęn volumes have as yet . 


appeared, As Cayley is responsible for 724 titles in the 


Royal Sociesy Catalogue down to 1883, and he has since . 


produced a considerable amount of mathergatical work, 


it seems improbable that ten volumes will be sufficient , 


to contain the results of‘ his 
enormous literary industry. 
What more need be said about this great master of 
mathematics ? 
in the law in order to follow the mathematical work to 
which he was devoted. He had the power to teach, and 
the ability to extend the boundaries of knowledge. 
was “as distinguished for the amoufit and universality of 
his reading aa tor his power ef original work.” Truly, 
his memory will “ outlive the life of dust and breath.” 


prodigious activity and 
e 


He sacrificed prospects of advancement ' 


He, 


The funeral' service will take place in the Chapel of. 


Trinity College to-morrow (Friday). Lotd Kelvin will 


be present to represent the Royal Society, and other - 


men of science will probably attend to dæ honour to the 
memory of their brilliant fellow-worker. 





NOTES. 
We are enabled to state that the communication tothe Royal 
Society on * Argon, a®new Constituent of Air,” by Lord Ray- 
ligh and Prof. Ramsay, to be given at the Royal Society 
to-day, will refer to the density of nitrogen from various 
sources ; to methods for removing free nitrogen from air; to 
the separation of argon from air by diffusion ; to the density of 
argon ; to its spectrum (on which a shoilt paper wil be read by 
Mr, Crookes) ; andto its behaviour at fow temperatures. It is 
interesting to note thag Prof. Olszewski, of Cracow, has lique- 
fied, and solidified the gas, and will communicate a short paper 
on the subjegt. The solubility in water is also recOrded- 
Various attempts*to induce chemital combination are described, 
and general conclusions are ‘drawn in a final section. The 
tatio of its specific heats shows it to be a ‘monatomic gas, and 
proves that its atomic weight is approximately 40, The 
meeting will not be held in the apartments of the Royal Society, 
but in the’theatre of the University of London. 


+ 
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THE metric system of weigtits and measures is to be “intro- 
duced into Tunis'on March 1x.. >? ` 


Dr. BREDICHIN has. resigned’ ike ‘Directorship , ‘of the 
Pulkova Observatory, on account of ili- -healțh.; 


Dr. E.: Kuz,’ ‘Protessor’ of Physiology in the University of 
Marburg, has just died. ITé carried outea number of important 
researches in physiological and pathological chemistry. 


Sir -James Cocke, who held the post of Chief Justice of 
Queensland from 1862 to ‘1879, died on Monday, at the age. of 
seventy-six.’ He was elected a’ Fellow of ihe Royal Society in 
s 

Prop. Lewis R. Gippas, of the College of Charleston, 
South Carolina, UgS.A., whose death occurred towards the 
end: of last _year, was bert August 14, 1810. He was a 
Professor in the above-mentioned College for “more than 
fifty years, from 1838 to 1892 ; at first as Professor of Mathe- 
matics, alterwards.of Astronomy, Chemistry and o Physics. 


Prof. Gibbes published a number o? articles on astronomy, 


natural history, &c., in varigus joufhals and in the’ publica- 
tions of scientific societies. . ` 7 
It will be remembered by our electrical readers, that at the con- 


test organised by the City of- Paris in 1889 fer the best electric. 


meter, Prof. Elihu Thomson was awarded the prize. of five 
thousand francs. Desiring that this gum should serve forthe deve- 
lopment of the theoretical knowledge of electricity, Prof. Thomson 
arranged to offer a prize for the. best work on*one of four impor- , 


tant. question’ in electricity, The papers had to be’sent in by. 


the middle of September 18g3, but the decision of the Com- 
mittee’ organised to adjudic&te upon them has only. lafely been 
made known. ‘Four memoirs were received, one written in 
German, one in French, and two in English. ‘Tt?was decided 
that each of the two memoirs in English dtserved the prize. 
One was by Dr. A. Webster, of the Clark University, Wor: 
cester, USIA., the subjeat being ‘An experimental deter-. 
mination of. the period of electric oscillations.” 
of the other memoir was “An examination of the: absolute 
accuracy of the formula for calculating the period of free oscil- 
lation of a discharge condenser under circumstances such that 
the resistance of the circujt has no appreciable disturbing effect.” 
This memoir dealt practically with a determination of “v,” 
by a method of free oscillation®, and the authors were Prof. O. 
Lodge and.Mr. R. T. Glazebrook. Ultimately it was decided 


to award a prizeeof five thousand francs for each of. these, 


papers, the money for the purpose having been collected. 
The collection of'the additional money caused tbe delay in 
the publication of the decision of the Committee. 


THE opinion das often been expressed that corn or at least 
grass could be profitably cultivated on the high pjateaux of 
Norway. Hr. Hans Reúsch, the Director of the Norwegian 
Geological Survey, concludes, however, in a recent publication,, 
that the soil which once existed, was nearly all scraped away. 
during the Ice Age, and that cultivation could not now be’ 
carried on with much success. - i 


The Royal @Photograpltic Society, which became incorporated 
on January 1 in this yeat, have determined, that. the ‘Society 
shall hereafter. consist of two classes, Mgmbers and Fellows. 
In future,.no members will be admitted to the fellowship ungil 
they ha@e given the Council satisfactory proof of the possession 
by them of suitable qualifications for the ¢itld F.R.P.S., 
which in this way will become a guarantee of ability on the part 
of its holder in either scientific or artistic photography. 


DURING the past week, snow has fallen over all parts'of the 
British’ Islands; in Scotland and the north of Ireland the 
‘amounts have been large, and even in the Channel Islands a 
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- Very sharp frosts have also ` 
been experienced in all parts, and for some days the ther- 
mometer in pipes has not risen above the freezing point. The 
eadings.have been notified to the Meteorological 
Office: 8° at Lland ove ery, on the 25th ; 2° at Hillington (Nor- 
folk), and 11° at Yarmouth, on the ‘7th ; and g°at Lough- 


i 


» 


borough, on the 29th January. At Haparanda, in the Gulf of ` 


Bo.hnia, a temperature of — 24° was recorded’ on ‘January 26 
and 29, and over. Europe generally the weather was very ‘cold, 
frost and snow occuring as far south as Nice and’ Biarritz, A 
degse fog occurred in London on the afternoon of January 29. 


THE twenty-fifth anniversary of the transfer of the telegraph 


_to the State in the United Kingdom was celebrated on Monday, 


by a banquet at the Hotel Métropole, under the presidency of 
the Postmaster-Géneral, Mr. Arnold Morley. The very re- 
markable developments of telegraphy during the last quarter of - 
a century is shown by some statistical information furnished to 
the guests. The telegrams have risen from 6;830;000 to 
71,465,000, the mileage of line from 14,776 to «32,881, the 
mileage of wire from 59,430 to 205,304, the instruments in: 
use from 670 to 8500, the number of words per minute capable 
of being transm@ted on the fastest form of instrument from’ 70 
to 600, and the offices from 2932 to 9637. 


ON Wednesday, February 6, the Hon. T, F. Bayard, ‘United 


States Ambassador, will distribute the prizes to evening a 


students of the People’s Palace, Mile End Road, E. 


Bell, C. S. Ellis, Dr. M. O, Forster, J. Lones, G, H. Russell, 
W, H. Sodeau, W, L. Sutton, and W. G. Young. 


On Thursday afternoon, February 14, Mr. L. Fletcher, K 
F: R.S., Keeper of Minerals at the British Museum, will begin’ 
a course of three lectures at the Royal Institution on Meteorites, 
The Friday evening .discourse on February 8 will be delivered 
by Dr. G. Sims Woodhead, his subject being “ The Anti-toxin 
Serum Treatment of Diphtheria,” 


In accordance with the scheme recomaended by the Royal 
Commission, telegraphic and telephonic ‘communication has 
been established by the Post ‘Office authorities in connection 
with the Liverpool life-boat service and loék-out stations, and 
also at various points on the Welsh coast. 


ACCORDING to the Paris correspondent of the Lancet, a 
survey of the statistics hitherto published in divers countries of 
the results of the application of Behring and Roux’s method in 
the treatment of diphtheria’ up to the last day’ of December 
1894, gives a total of 2700 cases with 433 deaths, or a mortality 
of 16 per cent. 


A GENERAL meeting of the members of the Federated 
Institution of Mining , Engineers will be held on ‘Tuesday, 
February 12, at 10.30 a.m., in the Examination Hall of the — 
Mason Science College, Birmingham. Arrangements have. 
been made for visits to collieries, &c., on the following day, 


THE third series of lectures arranged by the Sunday Lecture 
Society begins next Sunday afternoon, in St. George’s Hall, 
Langham Place, at 4 p.m., when Mr. A. Smith Woodward will 
lecture on ‘* The Restoration of Extinct Animals,” Lectures ' 
will subsequently be given by Dr. R. D. Roberts, Prof. 


Henry E. Armstrong, F.R.S., Mr. C. T. Whitmell, Dr, C. W.. 
Kimmins, ‘Mr. Douglas Carnegie, : and Mr. W. Mayhowe 
Heller. 


THE twenty- -second annual dinner ae the old students, of the 
Royal School of Mines.took place :on; Friday evening, at the 
Criterion Restaurant, under the presidency of Mr. W. H.: 
Greenwood. A-large number of guests were present, amòng -° 


cone ey 


yout 


THE following are the names of the candidates who, passed ', 
.the recent examination of the Institute of Chemistry ae E. 
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them being General F.T. Lloyd, Mi. Jeremiah Head, Prof. 
J. W. Judd, Prof. Roberts-Austen, Mr. H. A. Wiggin, Mr. E. 
Matthey, Prof. W. A. Tilden, Prof. A. W. ‘Ricker, Prof. G. 
B. Howes, Mr. W. Gowland; Dr. W: P. Wynne, Prof. C. V. 
Boys, Prof. J. B. Farmer, and Prof. A. R. Huntingdon. 


- THE following arrangements have been made for ‘Jecturés ‘at 
the Royal Victoria Hall, Waterloo Bridge Road, S.E., during 
February: Sir’ Colin Scott Moncrieff on '‘‘ Egypt and the! 
Nile” ; Mr. Smith Woodward on ‘A Visit to Russia”; Dr. 
‘J. Norman Collie on “ The Alps around Mont ‘Blane ”; “Prof. 
Ramsay, F.R.S., on “Some New Discoveries about the Air.”? 
This lecture will have special reference to the investigations 
by Lord Rayleigh’ and Prof. Ramsay, which resulted in the 
discovery of a new constituent of the atmosphere. 


THE twenty- -first general meeting of the Association for the 
Improvement of. Geometrical Teaching was held at University 
College on January 19, Dr. R. Wormell, the President, in the 
chair. The report of the Council, proposing the continuation 
of the ALathematical Gazette, and the Treasurer’s report were 
read and adopted. Dr. Larmor, of St. John’s College, Cam- 
bridge, was elected President in the place of gr. Wormell, who 
retires ; the other members of the Council, including the hon. 
secs., R. Holmes (The Avenue, St. Margaret’s, Twickenham) 
and C: Pendlebury (53 Gunterstone Road, West Kensington), 
were re-elected. After the elections, Mr. E. M. Langley gave 
some geometrical notes, and Mr. G. E. Heppel read a paper on 
‘Algebra in Schools.” After an adjournment, Dr. Larmor 
took the chair, and papers were read by Rev. C. Taylor (“The 
_ A. I. G. T. Syllabus of Geometrical Conics”) and Rev. J. J. 
Milne (“The Conics of Apollonius”), and Prof. Lodge gave 
some notes on Mensuration. 
- these. All communications with respect td the Mathematical’ 
Gazette should be addressed to the Editor, 16, Adelaide Square, 
Bedford. . 


CoLONEL A. T. FRASER, writing to us from Bagdad, says 
that while travelling lately on the right bank of the Euphrates, 
he noticed. a pair of .caves near the usual black woollen cloth 
tent lived in by the Arabs, and found that, as evening drew in, 


a number of cows were driven down, and the caves shut with ° 


plugs of straw and thorns, ‘‘It was evident,” he says, ‘‘ that 
‘this must have been the primary use to which those early types 
of man of the flint and bronze ages, about whom we know so 
little, put the so-called cave dwellings, that of sepulture being 
an after-thought. One would imagine, reasoning hastily, that 
cows and Arabs should have more properly changed places. 
But the Arabs bring the experience of thousands of years, to 
bear on this question, and prefer the free air to a confined 
atmosphere suitable only to ruminant beasts, and tents to caves. 
Having alluvial soil to deal with, the Arabs in this instance dug 
pits about four feet deep, and domed over the top with brush- 

wood and straw to complete the caves, the whole showing but 
little above the surface. There was no need of permanence, as 
encampments shift with the seasons. Under other circumstances 
the old ‘‘cave”’ races would have dug the entire cavity out of 
the solid, but still put in their cattle, and remain outside them- 
selves.” 


For some classes of observations involving the use’ of a 
spectroscope, the movement of either collimator or observing 
telescope is objectionable, and for such work it becomes 
necessary to rotate the prism in order to bring different parts 
of the spectrum into the ‘field of view. Jf the condition of 
minimum deviation be of no importance, as in the case of Mr, 
Tutton’s apparatus for obtaining - monochromatic illumination, 


there is no objection to turning the prism in this way, but if 


the condition of minimum deviation for the central ray in thé 
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field is to be retained, some special device is essential., This 
has already been accomplished in various more or less. elaborate 


ways, but Mr. F. L. O. Wadsworth has now indicated a means , 


of satisfying this condition very simply (4sironomy ant Astro- 
Żhysics, Decembef 1894). - The general solution of the problem 
is effected, by the:introduction`of-a mirror. into some part of the 
spegtro<copic train bePween the-slit ‘and’ the focal plane of the 
observing lens, the mirror having an angular movement equal 


„topne half the change in angular motion of the ray refracted 
The mirror may be disposed in several. 
ways, but that finally adopted for use with the svectro-bolo-, 


at minimum deviation. 


mete® is to -place Ñ in continuation of the back face of ‘the 
prism. ~ With this arrangement the emergent ray is parallel to 
the incident one, so that a direct vision spectroscope is obtained 
by the use of a single prism. The prism and mirror are 
together mpunted on the graduated circle ‘of the spectrometer, 
and by making the axis of rotation of the’ system coincident 
with the intersection’ of the plane’ Visectingethe refracting angle 
of the prism and the plane of the mirror, there is no lateral 
displacement ‘of the’ ray at minimum’ deviation, ‘The idea’ 
seems to be an excelleng one, at capable of wide ‘application. 


THAT gales have’ a, considerable effect upon the heights of 
tides is very we% known. The gale of January 23, furnished 
an example of this at the ‘East India Dock. According to a 
‘letter in the Zimes, high water -was -due at the Dock at 
12°46 a.m. on: January 24. At ten o’clock on the previous 
evening, howeves, the tide ‘had risen three, inches above 


.| Trinity datum, and. then fell 5 feet 4 inches*to midnight. 


It again rose five inches to 1¢a,m., when it went - away 
. The phenomena suggest that,’ probably, :the 
tide gauges, when discussed 


records of self-registering 


‘in connection ‘with high winds and cyclones, will furnish 
wusefal ‘résults, 


Prof. Cleveland Abe notes jn the Monthly 
Weather Review that, during a hurricane at Charleston last 
„September, the excess of the actual over the normal high water 
‘mark‘inéréased gradually until it reached more than five feet. 
In this connection some observ&tions on the indication of dis- 
tant storms by tides are of interest. Captain E. Jones, who for 
many years kept logs of deep- water voyages of Lieutenant 
Maury, states that, previous to “a cyclonic storm which 
occurred early in' September, he notiĉed that at low water the 
‘tide did not fall near as low aseinder ordinary conditions, and 
he came to the conclusion that a cyclone was approaching, as’ 
he had noticed before that under these conditions such storms 
are very certain to make their appearance. He testifies ‘' that 
this abnormal condition is an infallible indjcation of a storm 
approaching or pagsing ‘by. A storm directly i in from seaward 
‘generally affects the flood tide even more than a low water 
tide, but in the present caseethe high water Was about normal, 

A long e&&perience gives me great confidence in the barometer 
as affording valuablg prognostication of a storm, ®ut this tidal 
wave along the coast preceding a cyclone must, as it seéms to 


me, give absolute proof that,some kind-of storm is in progress ; 


the astonishing thing is that the ocean level is affected by the 
cyclone at such a great distance, and especially, ahead of it.” 


‘In the Ameri ican Engineer for Jafiuary, Pro®: H.: A. Hazen 
gives some of the results of a very interesting -balloon ' ascent 
‘made in the “Sveq” at Stockholm, by S. A. Andrée. “The. 
account is taken from the Proceedings of the Swedish Academy, 
‘vol. 20, pag ii., No. 3. The balloon travelled for 136. Miles east 
over the Baltic? the-highest pofnt reached being 9900 feet, and'' 
‘at the time of the ascent, ‘Stockholm was nearly in the centre of 
3 high barometric area ; this fact, in connection with the posi 
'tion of the balloon over a wide expanse of water, adds great- 
interest to ‘the observations. The diminution of temperature : 
‘with height, allowing for i increasing heat during the day, was 
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about 1° in 250 feet, in the first 4000 feet, which is noteworthy, 
as the sea surface causes less diminution with height. Above 
4000 feet, clouds were encountered, and these changed the rate 
of diminution, while at the highest ‘point, the result was 1° in 
400 feet. The most interesting feature is the great dryness of 
the air above 7500 feet ; at 6000 feet the relative humidity was 
100 per cent., and at 1800 feet higher it was only 4'per cent. 
Prof. Hazen states that this is the most extraordinary fall in 
humidity ever observed, and it shows how little we really know 
of atmospheric conditions, even at very low heights. The value 
of the results to be obtained by balloon ascents in determining 
the laws of storms is beyond doubt, and Prof. Hazen strongly 
advocates that such researches should be undertaken. 


Tue origin of thee Alpine Serpentines has always been a 
subject for wide differences @f opinion. The Italian School of 
geologists until lately upheld the view that they were metamor- 
phosed sedimentary rgcks, while English and German geologists 
maintain their intrusive nature. One of the latest contributions 
to this subject cofnes from Dr. Ernst Weinschenk who, in the 
Abhandlungen of the BavarianeAcademy gf Sciences (Munich, 
1894) describes the occurrence andepetrography of the serpen- 
tines of the Great Venediger, a mountain in the Eastern Alps of 
North Tyrol. He finds that sthey are undanbtedly intrusive- 
rocks, formed by the consolidation of a peridotite magma that 
was squeezed in between the féliation-planes of the neighbour- 
ing mica-schists during the great Alpine earth-movements. 
They thus ‘occur as a series of laccolites (wsez), which, we 
may observe, résemble in their origin those of Shropshire rather 
thaw the typical laccolites of the Henry Mountains, which were 
intruded irito horizontal stratg.e After their first consoliflation, 
the peridotites were crushed by the continuation of the earth- 
movements, and by the continued action of superheated vapours 
and solutions wene gradualff converted into tħeir present. con- 
dition, The evidence of these changes is seen in the minute 
structure of the rocks, whigh, as well as the nature of, the 
metamorphism they have produced in the ‘surrounding schists, 
is exhaustively described in th® paper, and illustrated by a a 


number of micro-photographs. ë 


A ‘SECOND paper, by ‘the*same author, deals with the gneiss 
and granite of thesame past of the Alps. These have also been 
studied by Prof. Lowl, whose results are published in -the 
Verlag der kk. geol. Réichiansiall (Vienna, 1894). This author 
treats the subject from a structural point of view, and his 
memoir is illustrated by a map and several sections; while Dr. 
Weinschenk describes the petrography i in detail. 
assert the undoubtedly intrusive origin of these r&cks, and 
incline to class them with the pre-carboniferd&s ‘‘ Protogine” 
of the Western’ Alps.’ Dr. Wginschenk regards certain 
peculiarities i in the granite as due to lateral pressure dyring the 
period of ‘Gongolidation, and proposes the term Piezocrystal- 
lization f for the development of structures unĝer such conditions. 


Tar elasticity of solid gelatine solutions is the subject of 
an investigation by’ Erwin Fraas, in Wiedemanzn’s Annalen. 
Sticks of aqueous ‘gelatine were obtained in the following 
mannêr. ‘Brass@ubes, abof a foot long and half an inch thick, 
were cut in two at the centfe and joined by wye rings. They 
were closed at one end with a cork, and werg placed vertically. 
The gelatine solutions were then poured in, care being taken, 
to prever® adhesion by rubbing with olive oil. The suspension 
of the sticks was a matter of some difficulty, buteit Was accom- 
plished by brass clamps of the shape of a cylinder, cut along 
its length on both:sides and roughened inside, which were 
gently pressed on the gelatine by aspring. It was found that 
in no case did the volume change by stretching, the diminution 

girth being compensated by the increase of length. The 
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‘addition of Common salt impaired the elasticity and strength of 


‘the sticks very considerably, making them unfit to support a 
‘pound weight, while part of the water could be replaced by 
glycerine, cane sugar, or gum arabic, without making any 
‘difference. ` 


THE Comptes-rendus of the Paris Academy, of January 14, 
'givear account of some modifications of an electrical anemometer 
‘for merly used by the Rev. Marc Dechevrens, at Zi-ka-wei, for 
‘recording the horizontal- and. vertical movements of the .atmo- 
sphere.. The instrument, which is being constructed by M. 
Richfrd, is to be erected at the observatory of the Jesuit College 
‘in Jersey, and possesses some novel contrivances intended to 


‘| ensure its satisfactory performance, The fan of-the-anemometer, 
which gives the horizontal component, is formed by portions of, 


a cylinder ; this arrangement was devised by M. Dechevrens, 
and is said to give excellent results. There is also an arrange- 
ment which assures sufficient duration to the electric contacts, 
‘to excite the electromagnets, while preventing prolonged 
contacts, which exhaust the batteries without doing any good. 
Two wires out of seven which exist in similar instruments are 
dispensed with ; this is also an important simplification if the 
registrations are t@ be recorded at a distance. , 


THE current number of Wiedemann’s Annalen contains a 
paper by Max Weber, on electromagnet pull.’ The author, has 
measured the pull exerted on a long iron wire, one end.of which, 
projects within a helix, when a -known current flows through 
this helix, producing a magnetic field of known intensity. The 
wire under examination is suspended horizontally by four silk 
fibres in the same way as in a ballistic pendulum, The dis- 
placement of the wire under the action of the coil is “measured 
by means of a microscope, and from a knowledge of the ‘weight 
of the wire and the length-of the suspending fibres the pull can 
be calculated. The author has investigated the connection 
between the pull per unit cross-section of the wire (Duds the 
strength of the field within the helix (H), and the intensity of 
nyagnetisation (J), and finds that g, = JH, when the length of 
the wire is:parallel to the lines of force of the helix, and the 
diameter of the wire is very small compared with its length. 
The author has also examined the pull perpendicular to the 
‘lines of forces, by using two coaxial magnetising coils separated 
by a small iaterval, the wire being placed with its length per- 


the space left between them. Ifthe pull per unit area of cross- 
section of the wire’ under these conditions is called 41, then 
‘L is always, in the case of ‘iron, less than 2, For fields having 
an intensity of about 100, the ratio 2,//1 is about 100, but 
decreases rapidly with increasing field strengths, and appears 
‘to approach unity asa limit. Thus for H = 12,000 4,/p.1 =1'I1. 

‘Iris known that the direction of the pendulum line shows a 
considerable anomaly around Moscow. The line is deviated at 
‘Moscow by I 


whichis twenty-one miles from the capital, the deviation takes 
the opposite direction, to the south, and attains ~ 2-7, It has 
'been supposed that beneath the neutral zone, at Tsaritsino, ' 
‘there must be ‘great ‘cavities in the rocks, or that the rocks, 
as a whole, have a density helow the average. We now learn 
‘from a note by General Stebnitskiy, in the last issue of the 
'Zevestta of the Russian Geographical Society (1894, No. 4), that 
‘the pendulum observations which have been made around Mos- 
‘cow by.M. Iveronoff, give full support to the above supposition, 
‘The differences between the lengths of the second-beating pen- 
idulum, observed and calculated, being positive at Moscow and at 
‘Podolsk (+ o-oro8 and + 0'0064 millimetres respectively), the- 
‘same difference is negative above the neutral zone of Tsaritsino 
( - 0°0228 millimetres), thus showing a deficiency in the accelera- 


pendicular to the axes of these coils, and its end passing through’ 


o”’6 to the north ; at Tsaritsino, in the south-east, ` 
*the deviation is only o”'5 in the same direction ; and at Podolsk, 
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THe last number of the Zzvesżiia of the serial Geographical 
Society contains a very interesting account of Baron ‘Toll’ 
expedition to’ Arctic Siberia and the New Siberia Islands, 
Baron Toll was sent out by the Academy of Sciences to examine 
the body of a mammoth which was said .to have been dis- 
covered on the banks of the Balakhna, a tributary of the 
Khatanga Bay, and altogether to continue the work which had 
been entrusted to Chersky, but was interrupted by his death. 


Lieut, Shileiko undertook the surveys, as well as the asteo- | aaa 
phish tal | sun. 


nomical and magnetical observations. After a three months’ 
journey the two explorers reached the village Kazachiye, at the 


mouth.of the Yana, in 71° north latitude. “A visit to the mam- . 
moth soon proved that there was nothing left but a few pieces . 


of skin with its hair clothing, parts of the extremities, and a 
broken skull of a young mammoth. A number of remarkable 


explorations and surveys, astronomical and magnetical obser- ' 


vations, and geological explorations were, however, carried 
out. The chief geological result is the settling of the real 
positions of the layers which contain relics of the mammoth. 
Tkey are undoubtedly Post-Glacial, as they ov@rlie the masses 
of underground ice which form the chief rock of the great 
Lyakhoff Island, and which, as Baron Toll’s observations now 
prove, are remains of the great ice-sheet which formerly 
covered both the islands and the mainland, and whose moraines 
have now been discovered on the mainland. Moreover, these 
ice masses have the typical granulated structure of the glacier 
ice, which proves that they have originated from the snow-cover, 
and could not have originated from any sort, of running water. 
As to the Post-Glacial layers which overlie the above, they con- 
tain, besides shells of Cyclas and Valvata and well-preserved 
insects, full trees of Alnus fruticosa, willows, and birch, fifteen 
feet high, and bearing perfectly well-preserved leaves and cones, 
The northern limit of tree vegetation thus spread during the 
Mammoth period full three degrees of latitude higher than it 
spreads now, że, up to the 74th degree, and the mammoths and 
rhinoceroses of the time lived upon the patches of meadow clothed 
with the above bushes. It is worthy of note, that the masses of 
underground ice are not found in the lower parts of the Arctic 
coast which are known to have been covered by the Post- 
Pliocene sea, and that ‘they only occur where the land rises a few 
hundred feet above the present level of the sea—that is, above the 
evel of the Post-Pliocene ocean, 


AFTER considerable delay, Murray’s ‘‘ Handbook for Hert- 
fordshire, Bedfordshire, and Huntingdonshire” has been pub- 
lished, Brief notes on the geology, botany, and antiquities of 
these counties are given in an introduction. 


THE Matriculation Directory (No. xvii.) of the University 
Correspondence College has just been received. It contains 
the examination papers (together with solutions) set at the recent 
matriculation examination, and also articles on the special 
subjects for next June, and for January 1896. 


TuE additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (A/acacus cynomolgus,  ) 
from India, presented by Miss Teresa M. L. Monteath ; two 
Little Auks (Afergzius alle) from Norfolk, presented respectively 
by Mr. Hamon Le Strange and Colonel Feilden ; a Cardinal 
Grosbeak (Cardinalis virginianus) from North America, 
presented by Mr. F. Beresford Wright ; two Leopard Tortoises 
(Testudo pardalis), a Cape Bucephalus (Bucephalus capensis) 
from South Africa, presented by Mr. J. E. Matcham; two 
Mantells Apteryx (Agferyx mantelli) from New Zealand, a 


Black Iguana (Metopoceros cornutus) from San Domingo, | 


deposited ; a Hog Deer (Cervus porcinus), born in the Gardens, 
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, OUR ASTRONOMICAL COLUMN. 

THe NATAL OpservaTory.—Mr. : Nevill’s report upon the 
work of the Natal Observatory, during ‘the fiscal year ending 
last June, has been issued. ‘The staff ofthe Observatory con- 
sists of-an astronomical assistant, a meteorological. assistant, 
and a computor, all of them ‘ladies. In -spite of such limited 
assistance, much important work has been accomplished. The 
observations of Mars during the opposition of 1892 have been 
completely reduced ;‘ and as soon as the corresponding observa- 
{jons' made at the northern observatories have- been reduced 
and published, it is proposed-to compare the two series, and 
obtain ffom them‘a new determination of the distance of the 
contribution*to the- knowledge of the variation of lati- 
tude is included'in the report. Since 1884 a number of obser- 
vations have been made, by Talcott’s method, to determine the 
latitude of the observatory. The observgtions invite con- 
sideration, on account of the fact thaggthey were made and re- 
duced befone any special attention had been directed to the 
variation, Jarising from the suspected, periodical inequality, in the 
direction of the polar axis of the earth. Phe mean latitude, 
deduced-fgom the 1023 observations made during the six years 
1884-1890, was 29° 51’ 4°68. Theresults obtained, from the 
separate observations of @&ch year, show a steady gradual de- 
crease since 1885. The observad® latitude of the Observatory 
seems to have reached a maxBnum in that year, and to have 
steadily decreased since, at a nearly uniform rate of 0”°27 per 
annum. The rate gf decrease up to 1890, however, appears to 
have quickly diminished, indicating a periodical irregularity in 
the apparent value of the latitude of the Observatory. Mr. 
Nevill remarks that a great deal of important work has accu- 
mulated at the Observatory, but the Government of Natal will 
not afford the necessary facilities for printing and publishing it. 


Tue New DUDLEY OBSERVATORY.—The disadvantages of 
the old situation of the Dudley Observatory had long been 
recognise@, but it was not until 892 that "the generosity of 
Miss Bruce and other ‘‘ friends and neighbours of the observa- 
tory,” -permitged the removal of the observatory to its present 
more favourable sitg. From an account given by the Director, 
Mr, Lewis Boss, in the Astronomical Journa® No. 334, we 
learn ‘that the observatory grounds consist of six acres, 
situated in an area of about forty acyes, designed to form part 
of the park system of the City of Albany. The buildings appear 
to be all that can be desired, ans many advantages will no 
doubt be derived from the provision of dwelling accommodation 
for the observers. 6The Transit Circle provided in 1857 has been 
re-erected with some slight additiony and it is satisfactory to 
learn that its large aperture of 0°203 m. and focal length of 3 
metres, is no detriment to its excellent. A new equatorial, 
denominated the®Pruyn, having ap aperture of 31 centimetres, 
has been presented by the sons of a former President of the 
Board of Trustees. In this instrument, a photographic com- 
bination is obtained by replacing the flint glass of the visual 
telescope with a second one, and it is believed that this 
arrangement, will be a complete success. e 

No elaborate proframme of work is promised, but ‘* the logic 
of events and inclinftion invites the observatory to undertake 
the comprehensive observation and discussion of stars known 
to have sensible proper moti8ns.” The Transit Circle will 
acc rdinglybe devoted to this work, and the equatorial will 
take a subordinate place, ‘‘thSugh it is expected that the 

alous young assistants will continue to give a good account of 
Weaeies in work with this instrument, so far as circumstances 
permit.” . 

Tue MiLkY Way.—Returning to the subject of the distribu- 
tion of stars in the celestial sphere, C. Easton (Ast. Nach. 3270) 
has derived some results of considerabl@interest bp limiting Nis 
attention to two comparatively smal! regions of the Milky Way, 
one in Aquila, and®nother in Cygnus, the latter embracing a 
specially dark as well @s a notably bright region. For each of 
these regions he finds that the general luminosity of the Milky 
Way corresponds very much more closely with Argeldder’s 
stars of magnitudes 9'1-9°5, than with the stars of greater 
brightness, A diagram in which all the stars of the Bonn maps 
have been reduced to the corresponding number of stars of 
mag. 9°5, shows very little similarity with the features of the 
Milky Way. Extending his inquiries tothe photographs taken 
by Dr. Max Wolf, showing stars down to’ mag. 15, he shows 
that the very feeble stars followed the same law of distribution 
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as those of mags. 9'I-9°5. This correlation appears to indicate’, 
that the faintest stars and ttiose of the gth ‘or roth, mag. 
probably form part of ‘one system, and are at nearly the same 
distance from us. At-the same time, some stars, brighter,than 
gth mag. seem to be intimately associated with the Milky, Way. 
The hypothesis of an annular system, relftively isolated from 
the central part of the great galactic system, is regarded. as not 
incompatible with the distribution of stars which he has found. 
For if, at nearly the same distance from us, stars vary so®much 
in size or intrinsic brightness as to give magnitudes, ranging 


from g to 15, there seems no reason why some should ‘not, he of J 


greater brightness than gth mag. 


TURE 


There is nothing to prove, however that the various parts of ` 


the Milky Way are at an equal distance wom us, nor even that 
it may be an enclosed ring. It does not appear improbable that 
subsequent researches may show the existence of one or several 
spirals emanating {rom a central accumulation, and recurving so 
as to form a nearly annular system, or one consisting of nearly 
concentricrings. Howe¥er it may be, Mr. Easton’s results seem 
to indicate that the portion of the Milky Way accessible to 
our means of observation, has but little thickness in relation to 
the diameter. : ` 
ln a paper on the same subject (&xow/ledge, Febrħary), Mr. 
Maunder findsit difficult to resist the conclusion that the ‘dark 
lan.s” of the Milky Way.ase,really zegion~ of barrenness, and 
regards these features as indicgtions of a process of condensa- 
tion.going on in the stellar as well as in the nebulous matter. 


Tue Sysrem oF. ALGOL.—Quite recently (NATURE, vol. 
xiv, p. 446) Mr. Chandler credited Algol with an obscure com- 
panion m addition to that which was recognised by Goodricke, 
and the existence of which has bgen fully confirmed by the in- 
vestigations of Pickering and Vogel. Mr. Chandler's conclu; 
sions were based on a discussion of the syssematic irregularities 
of the epocħs of minima, and were apparently confirmed by 
a later discussion of the proper motion of Algol itself (NATURE, 
vol. xlix. p. 349). The eyidence of irregular proper motion, 
however, is not regarded®s conclusive by some authorities, and 
M. Tisserand, the Director of the Paris Observatory, is ap- 
parently one of the unconvinced. He has therefore attémpted 
to find some gther expl&nation of the phaseevariations (Coinpres- 
Rendus, ‘January 21, 1895), and the result is to show that 
they can be simply and sufficiently explained by supposing a 
single dark companion m@ving in an elliptic, insteadtof acir- 
cular, orbit; and, in addition. that the bright star éxhibits a 
‘sensible polar compression,*® The result of this departure from 
the spherical form would be a movement of the periastron point, 
and this would explain the apparent irreguMrities. 

Assuming that the plæne of the orbit is coincident with the 
equator of Algol, its egcentricity is found to be 0°132, and the 
polar diameter is shorter than the equatorial hy sir. 

The consequences of thes@conditions would be a very slight 
variation of minimum brightness in the long period of r40 
years, and an entirely negligible difference in-the time of passage 
to minimum afid recovery of normal brightness. ‘The total 
duration of the eclipse, however, will vary very considerably. 

aking.the mean epochs 1800 and 1884 for the okgervations of 
Wurm and Schonfeld respectively, M. Tigserand finds that the 
duration would be increased in this time by 1'63 hours. Since 
the times given by these obseryers are 6°5h, and ‘oh. respec- 

_ tively, M. Tisserand is entitled to regard this as confirmation of 
his hypothesis, He points ow the importance of sShectroscopic 
observations at short intervals from migninum, in connection 
with his explanation, e 

The irregularities in U Ophiuchi and U Cephei are pro- 
bably to be explained in the same way. 


THE EXPLOSIVE NATURE OF THE SODIUM 
AND POTASSIUM DERIVATIVES OF 
NIFROME THANE, i; 
SOME additional information ef an injeresting character con- 
cerning the extremely explosive sodium and potassium 
compeunds of nitromethane, is contributed to the curtent 
Berichte of the German Chemical Society by Paf. Zelinsky of 
Moscow. A shott time ago Prof. Victor Meyer described 
(Berichte, 27, 1601) a mode of preparing the sodium compound 
CH,NaNO, in a state of purity, The process consists in dilut- 
ing a quan‘ity of nitromethane, CH,NO,, with ether and treat- 
ing the liquid with a solution of sodium in alcohol, when the 
. sodium compound is precipitated. The precipitate requires to 
be washed with ether, and is then dried over oil of vitriol ; the 
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dry compéund thus obtained affords numbers on analysis agree- 
ing with the anhydrous formula above given. In a former 
method of preparation described by Prof. Meyer, alcoholic 
soda was emplPyed as precipitant, but the sodium nitromethane 
obtained invarlably contained either water or alcohol ; the use 
of sodium ethylate affords it anhydrous. Even the hydrated 
compound’ first isolated proved to he explosive; but upon 
placing a small quantity of it'upon @ wa'ch-glass, and warming 
over a water-bath, in a short: time it became suddenly con- 
verted into the anhydrous compound which immediately 
exploded with great violence. When a small quantity of the 
anhydrous compound prepared by use of sodium ethylate was 
placed in a test-tube, gently compressed, and then warmed, an 
-explosion of so violent a nature occurred that the-test-tube was 
completely pulverised. . . . Poe i À: 

_.Prof, Zelinsky has recently had occasion to, prepare consider- 


able quantities of sodium and potassium nitromethane, and has’ 


had the opportunity of testing and observing their explosive 
power ‘upon-a larger scale. He appears to have adopted 
essentially the same process for the preparation of sodium nitro- 
methane as that described by Prof. Meyer, employing: an 
alcoholic solution of sodium ethylate, as precipitating reagent. 
Being desirous of obtaining the. sodium compound pertectly 
anhydrous, an attempt was made to. achieve this object by 
use of the water bath, but for the sake of precaution only 
about a gram of'the substance was employed as æ preliminary 
test of the effigacy of.this, method: of dehydration. : It was 
fortunate that such was the case, for within. five minutes. an ex- 
plosion of so violent a nature occurred, that the watch-glass 
upon which the compound was supported “was reduced to 
powder, and the water-bath considerably injured. In order to 
demonstrate the explosive nature of this compound without 
danger upon the lecture table, Prol.. Zelinsky recommends the 
following experiment :—A thick clock-glass, or better a stout 
metal plate, is sprinkled with small drops of water, and a very 
small piece of sodium nitromethane dropped upon it. After a 
few seconds, provided: the' amount of water has not ‘been 
excessive, a deafening .detonation occurs, with- production .of 
flame and projection of a,thick cloud of smoke. The experi- 
ment may be varied, by placing the-substance upon the perfectly 
dry plate, and invoking its explosion by means of a smart blow 
with a hard object. rat ss 

M Nef has previously (Azn, der Chemie, 280, 273) described 
several of the metallic derivates of the nitroparaffins,‘and has 
referred to the instability of the sodium compound, and the 
possibility of occasional explosions., Prof. Zelinsky now sup- 
plements this statement by remarking that an explosion always 
results from the contact of the dry sodium compound with a 
minute quantity-of water. One of his assistants upon one 
-occasion incautiously placed about five grams of sodium nitro- 
methane in a glass vessel whose surface happened to be moist, 
with the result that a terrific explosion instantly occurred, which 
shattered ‘every piece of appdratus upon the table, and the 
atmospheric wave produced occasioned the sudden extinction of 
the whole of the gas flames in the laboratory. The, assistant 
fortunately escaped more than trifling injury, but a second "such 
occurrence ‘might“have'a very different result. This incident 
will doubiless serve to emphasise the great precaution which is 
necessary in handling these compounds. 

The potassium compound, CH ,KNO,, has been prepared in 
a similar manner, and found to be éven more unstable than 
the sodium compound, ‘exploding-at the ordinary temperature 
shortly after its isolation. It separates upon the addition of 
the potassium ethylate in well-defined crystals. ‘The crystalline 
form, however, soon disappears, and upon rapidly transferring 
to a filter, an explosion invariably occurs as soon as ‘the com- 
pound becomes drained free of most of the mother liquor. 
The instability of the potassium compound at the ordinary 
temperature may also be readily demonstrated upon the lecture 
table. It is, of course, necessary to prepare it freshly on the 
spot, because of the impossibility of preserving it for any. length 
of time. An ethereal solution of nitromethane is mixed with a 
solution of potassium ethylate in alcohol, the supernatant liquid 
rapidly decanted from the precipitate produced, the latter dried 
as quickly as ‘possible ‘between filier-paper, and left quietly 
resting upon the paper. After a few minutes’ the’ substance 
explodes with. a loud detonation. coe oe 

These experiments will serve to indicate the extreme. in- 
stability of the alkali-metal derivatives of nitromethane, and 
the violence of the explosions produced by their disruption. ` 
` : ate "A. E, Turron. 
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WORK AT HARVARD COLLEGE 
`. OBSERVATORY. vo, ee . 
THE forty-ninth annual report of the Director be the Harvard 
College Astronomical Observatory, by’ Prof. E. C. 
Pickering, has come to hand. Omitting matters of administra- 
tion and some of the details, the following summary shows the 
most important events of the year covered by the report. 


RECENT 


PHOTOMETRIC OBSERVATIONS. 


The reduction of the photometric measures of the southern 
stars observed by Prof. S. I. Bailey in Peru, is now completed, , 
and the catalogue containing the resulting magnitudes is*in ` 
print. The observation’ of the first investigation undertaken 
with this instrament since its return from Peru are nearly com- 
pleted. About six thousand stars have each been observed on 
at least three evenings. This catalogue includes all the stars of 
the Harvard Photometry, eighty lists of comparison stars for 
variables of long periods, and various stars the magnitudes of į 
which are desired by other astronomers. A study has been 
made of the atmospheric absorption, especially for very low, 
stars, and its coefficient has been derived on each evening, both 
for the southern and the northern stars. These values are now 
applied as corrections to the individual observations, instead of 
adopting a mean value of the absorption. A new working list 
has been prepared of the stars north of — 40° ha@ing magnitudes 
7'5 or brighter, and which have not already been observed with 
the meridian photometer. This list contains about: fourteen 
thousand stars, of which about two thousand have been observed 
during the last year. . : 

Prof. Pickering refers to Mr. S. C. Chandler’s criticisms on 
the photometric observations made with the meridian photo- 
meter. (Astron. Nach. vol.cxxxiv. p. 355, and vol. cxxxvi. p. 85.) 
It is maintained that the meridian photometer possesses the 
same advantages in measuring the light of a star that the 
meridian circle does in measuring its position. In both instru- 
ments absolute values are determined directly, and they are 
obtained very rapidly. Stars are identified in the same way 
in both, rapidly and accurately, and in both the systematic 
errors are small, even if the accidental errors are in some cases 
larger than those resulting from other methods. Stars can be 
observed with the meridian photometer under favourable cir- 
cumstances nearly at the rate of one a minute, and the average 
deviation of the results thus obtained does not generally exceed 
one-tenth of a magnitude. 


ASTRONOMICAL PHOTOGRAPHY. 


The number of photographs taken with the 8-inch Draper 
telescope is 1657. The number taken in Peru with the 8-jnch 
Bache telescope is 1708. All of the spectra photographed 
with these instruments have been examined by Mrs, Fleming. 
As a result seven variable stars, U Puppis, V Cancri, V Leonis, 
T Sagittarii, R Delphini, R Vulpecalæ, and R Pheenicis, 
have been shown to have the. hydrogen lines bright in their 
photographic spectra. Unsuccessful attempts have been made 
to photograph the spectra of many other varjables of long 
period when at maximum, and no image has been obtained. 
This has been found to be due in many cases to large errors in 
the ephemerides, and has been remedied by depending upon 
the observations of Mr. W. M. Reed, and making the time of 
photographing each star depend upon its observed, instead of its 
predicted, brightness. Eleven new variables have been discovered 
in the year, from the presence of bright hydrogen lines in their 
spectra, besides three the variability of which was discovered 
from charges in their photographic images. The number of stars 
of the filth type has been increased by seven, making the total 
number of these objects 62. Five nebula have been discovered 
from theirspectra, The hydrogen line H 8 has heen discovered to 
be bright in the spectra of five stars, and twelve stars have been 
shown to belong to the fourth type. The spectra of A. G. C. 
18049 and 22640 are peculiar. _Several photographs have been 
obtained of the new star in the constellation Norma. At the 
Lick Observatory it was shown from visual observations that, 
its spectrum, as in the case of the new star in Auriga, had 
become that of a gaseous nebula. This has been confirmed 
from photographs taken at Arequipa, which also show that. 
this object is now gradually becoming fainter. Thespectra of 
4557 stars on thirty plates have been classified for the new 
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| S€ the variable star n Càrinæ, 1161 spectra have been 


measured. 

' The’ number of photographs taken with the 1r-inch Draper 
telescope is 912. The lines in the spectrum of ¢ Ursæ Majoris 
are found to be double in 59 ont of'340 images, and of 8 Aurigaé 
‘in 47 oùt of 65. : i ete : AS 
` An investigation has been in progress for some time’ for thé 
detection of stars havifg large parallaxes or proper motions. 
Photographs are-taken in the usual position with the film to- 


` | Wards "the object glass, ‘and also with the plate reversed, the 


photograph being taken through the glass. These are repeated 
at intervals of six months at the times whén the effect of 
parallax on their right ascension would have its-greatest value. - 
‘Plates {hus obtained fhay thén be superposed’so that the films 
shall be in: contact, and the two images of each star made to 
appear like a close double with components north and south: 
Small changes in position may be detected by changes in the 
position angle, and the amount ofgthe parallax or proper 
motion maybe measured with great accuracy. Several hundred 
stars have thus been shown to have no parallax exceeding half 
a second. n a es 
° OBSERVATION IN PERU. 


; è g 
The meteorological stafion on. the summit ôf Misti, at a 
height of 19,200 feet, was succegsfully conducted for several 
months, one of the assi$tants, generally Mr. Waterbury, visit- 
ing it every ten days, and readjusting the self-recorling instru- 
ments. Unfortunately, early in September, the shelter con- 
taining the instrunfnts was found to have been broken into, 
and a number of the instruments carried off. Apparently the 
robbery was committed by two Imdians, whose tracks were 
followed .to .a considerable® distance. The, property , stolen 
would, of course, be of no use to the thieves, and its intrinsic 
value would be a small part of the actual loss. The, work at 
this station was conducted with great labour; a mule path had 
been built to the summit, and the @ntire expenditure had ,been 
large. 3 will bea serious loss to wignce if it proves impossible 
to maintain the station. : 

The.number of photographs obtained by ‘Prof, Bailey with 
the 13-inch, Boydeg telescope is 561, igcluding some remarkable 
charts. Among them, may be mentioned photographs of the 
Nebula,of, Orion with an exposure of eight hours, of the cluster 
w Centauri with an exposure of six hpurs, and of y Carina with 
exposures of six and fourteen hours respectively. In some of 
these, notwithstanding the long @xposure, the image shows no 
deviation from the circular form. This is mainly due to sub- 
stituting for a fiader two eyepieces attached to the main.tele- 
scope. One of them serves to follaw, a guiding star in. the 
usual way; the other, directed to another star, shows if the 
plate needs to, be rotated in its own pl&ne.. This appears to be 
an important ifiprovement in making the best , photographic 
charts of long exposure, especially of the polar regions. By 
the ordinary methods it is impossible to entirely correct such 
errors as those due to flexure and refraction, which do not 
depend upon the direction of the axis of the earth. 

Attention is agaig drawn to the importance of making 
use of the £dmiralle atmospheric conditions’at Arequipa. A 
telescope of the largest size would not only have most favourable 
opportunities for work, but a field unexplored. with such an 
instrument in the southern sly. Much could be done with a 
smaller instrument, as is shown by the work already accom- 
plished with the 13-inch Boyden telescope, Outeof a list of 
thirty telescopes having aperture exceeding 14 inches, or more, 

ut one is mounted south of latitude + 35°, and this one is not 
in use. A moderate expense only would be required to carry 
out this plan. 
WORK WITH THE NEW TELESCOPE, 
One of the most important events 8f the yea® was a cafeful 
trial of the Bruce photographic telestope. Nearly a thousand 
Pen obtained with it. The spectra of the 
faint stars prove very€atisfactory, and stars too faint to be photo- 
giphed with the other instruments can thus be studied. Bright 
hydrogen lings have been found in the spectra-of S Ortonis, S 
Bootis, W Virginis and S Pibræ, and‘ the spectrum of V 
Ophiuchi has been shown to be of the fourth type. The length 
of these spectra is about a quarter of an inch, which is sufficient 
to show much detail in the spectra of fairly bright stars. To 
Study still fainter spectra a prism of crown glass and of smaller 
angle has been ordered. ‘The absorption of.the photographic 


Draper Catalogue. On one of these plates covering the region | rays is less for this material, and it is expected that much fainter 
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spectra can be photographed, since the dispersion will also be 

less. The contract has not yet been filled for the Bruce telescope, 

since difficulty is. still experienced in. making charts in which the 

images shall be circular. Experiments are in progress in this 

direction, and it is hoped that the method described above as 

applied to the 13-inch Boyden telescope wilf prove equally suc-' 
cessful with this instrument. 

A variety of experiments have beenemade to determine the 
photographic magnitudes of the brighter stars on a unifurnfscale. 
It is now expected that this can be done with the transit 
photometer for stars brighter than the third magnitude, and that 
the scale can be extended to stars from the third to the sixth 
magnitude by a series of photographs which are being taken with 
a portrait lens having an aperture of 2‘pinches. ‘The images 
are thrown ‘out of focus, and the intensity of the cirenf&r discs 
thus obtained can be acturately measured. 


; te -e oe 
ELECTRIC DISCHARGE THROUGH ® GASES. 


NE of the most important and interesting branches of 
physical science is that which deals with the gonnection 
between electgcal and chemical effears. 

'The investigations on electrolysis made within these walls 
by Davy and Faraday prove@ that the important class of elec- 
‘trical’ phenomena associated with the passage of electricity 
through liquids, are connected in the closest ‘way with chemical 
action. They proved that no electricity will pass through most 
liquids unless chemical action occurs, and that for each unit of 
electricity which passes through the liquid there is a definite 
amount of chemical decom /ositiog. 

This case, though it is one where the laws are most accu- 
rately known, is but one among many electrical phenomena 
which are inseparable from chemical action. 

So many instances of this kind have been discovered, that 
we may perhaps venture to hope that we are not far from the 
time when it will be univefsally recognised that many of the 
most fundamental questions in chemistry and electricity are but 
different aspects of one and the same phenumenom 





Anything which throws light on the cennection between |. 


electricity and’ matter, interesting as it is on its own account, 
acquires additional interest when regarded as elucidating the 
connection between chemisal and electrical effects, and no phe- 
nomena seem more suitable for this purpose than those which 
are the subject of the discourse this evening—the discharge of 
electricity through gases, For in gasés we have matter in the 
state in which its properties have been most carefully studied, 
while the investigation ofethe electrical effects is facilitated by 
the visibility of the discharge, affording us ocular, and not 
merely circumstantial, evidence of what is taking place. 

‘The points to which I wishgto refer particularly this evening 
are, firstly, some phenomena connected with the passage of 
electricity from the gas to the electrode, or from the electrode 
to the gas; and ¢econdly, some of the properties of the dis- 
charge when its course lies entirely in the gas. 

By taking a logg discharge tube, say, one fifty fegt long, and 
observing the luminous discharge through a rotating mirror, we 
can trace the course of the luminosity due toa single discharge, 
say, one due topnce breaking thg primary circuit of an induc- 
tion cvil; if we.do so, we find that the luminosity follows the 
direction of the positive current through the tube. at is, the 
luminosity begins at the positive electrode, it then rushes down 
the tube with- enormous velocity, but when it gets to the nega-s 
tive electrode, it receives’a check ; it does not disappear at once 
in that electrode like a rabbit going down a hole, but lingers 
around the electrode some time before entering it. In conse- 
quence of this delay in the positive discharge in getting out of 
the®gas, theregis an accumulation of positive electricity in the 
neighbourhood of the negative electrode until the potential fall 
at this electrode increases to about 200 or 30@ volts. . 

The positive electricity which dccompanses the discharge thus 
finds considerable difficulty in getting from the gas to the metal, 
thoughæas I hope to show you later on, as long as it keeps in 
the gas, it meets with what we may, in considefation of the 
views sometimes enunciated on this subject, call a ridiculously 
small amount of resistance, its real difficulty is to get out of the 

as. pegs i 

Though this effect has long been known, it is so important 


nean delivered at the Royal Institution by Prof. J. J. Thomson, 
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that I wifl venture to show one or two experiments which ~ 
illustrate. it. The arrangement of the first experiment is shown ~ 
in Fig. 1. The apparatus consists of a main discharge tube, 
across which if fastened a diaphragm made of excessively thin 
platinum leaf; there isa side passage from the tube, leading 
from one side of the diaphragm to the other, this is connected 
to a barometer tube, and by raising the, cistern containing the 


Fig. 1. 


r 





mercury I can stop up the passage by a pellet of mercury. We 
will first observe the discharge when the side passage is open ; 
you see that the discharge, instead of passing across the thin 
piece of platinum leaf, takes the very much longer route round 
the side tube, so as to avoid crossing thé metal. ‘We will now 
raise the mercury cistern, and close the side tube by a pellet of 
mercury ; the discharge now has no alternative but to cross the 


Fig. 2. 





getal at some part of its course, and you see that the main 
portion of the discharge goes back into the main tube. 

In the second experiment the metal diaphragm is replaced by 
a very thin plate of mica; when the side passage is opened the 
discharge goes round, but when this is closed by a pellet of 
mercury the discharge prefers to go across the mica than through 


; the mercury. 
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A second experiment which shows the same théng is the 
following. Two long electrodes are fused into a bulb, so that 
the tip of an electrode is a considerable distance from the place 
where it passes through the glass. We will nov@send an alter- 
nating discharge through the tube, and you will see, I think, 
that the discharge, instead of going straight across the short 
distance between the ends of the electrodes, goes from the tip 
of one electrode to the place where the other passes through 
the glass, thus staying as Jong as possible in the gas before 
passing into the metal. The appearance of the discharge 
shows that the positive electrode is at the end of the wire, the 
negative at the junction of the wire with the glass. 

Another interesting example of the difficulty the discharge 
experiences in passing from gas to metal is the discovery mae 
by Profs. Liveing and Dewar, that when the discharge passes 
through a gas containing a large quantity of metallic dust, the 
light from the discharge, when examined in the spectroscope, 
does not show any of the lines of the metal. 

The difficulty which the positive electricity finds in passing 
from the gas to the electrode depends a great deal upow the 
nature of the gas, as well as upon that of the electrode; it is 
influenced by the position of the gas and the electrode relatively 
to one another in the electro-chemical series. 

I have lately made a series of experiments on this point in 
the following way. An alternating discharge from a high 
tension transformer was made to pass between two electrodes 
fused into a bulb, which could be filled with the gases under 
examination. Another electrode connected to an electrometer, 
passed into the bulb, and was arranged so that it could be 
moved about from one part of it to the other. When the 
electrodes were metal and the bulb was filled with the electro- 
negative gas oxygen, the electrode received a positive charge in 
whatever part of the bulb it was situated ; if now the bulb was 
filled with hydrogen at atmospheric pressure, then in the regions | 
remote from the arc the electrode received a positive charge, but 
in the immediate neighbourhood of the arc itself it received a 
negative charge. When the pressure was reduced the region 
in which the charge was negative contracted, and finally at 
pressures about one-third of an atmosphere, seemed to disappear, 
and the electrode got a slight positive charge in whatever 
position it was placed. If now, instead of using metallic 
electrodes we use well-oxidised copper ones, and repeat the 
experiment in hydrogen, working at a pressure when there was 
only positive electricity, when the electrodes were bright and 
polished, we find that with the oxidised electrodes every particle 
of positive electricity is taken out of the tube, and a negative 
charge is left. This negative charge remains until the copper 
oxide iscompletely reduced; when this occurs the negative 
charge disappears, and is replaced by positive, Thus, under 
the same conditions as to the nature of the gas and the pressure, 
the bright copper eleétrodes leave a positive charge in the gas, 
while the oxidised ones leave a negative charge. 

The most probable explanation of these results seems to me 
to be the view.that the communication of electricity from gas to 
the electrode, -or from the electrode to gas, is facilitated by the 
temporary formation of something of the nature of a chemical 
compound between the gas and the metal. In all such com- 
pounds the metal is the electro-positive element, and has the 
positive charge, the gas being the electro-negative and carrying 
the negative charge. Now consider the case when the negative 
charge ison the gas, and the positive charge on the metal ; then 
the gas and metal have got the charges proper to them in any 
compound they may form, and are thus in a fit state to combine, or 
according to this view, allow the negative electricity to pass from 
the gas to the copper. But, now, suppose the gas was positively 
electrified, the gas and the metal have now opposite charges to 
those proper to them in a compound, and before the union of 
gas and metal in this state could result in anything but a most 
unstable compound, an additional process must be gone through 
—i.e, the charges on the gas and metal must be interchanged. 
Thus the conditions for the combination of the gas and metal 
are more complex when the gas is positively electrified than 
when it is negatively electrified, and thus, on the view that the 
communication of electricity between the gas and the metal 
involves a sort of chemical combination, we see that the negativee 
electricity will escape more easily from the gas to the metal 
than the positive. Now consider the case when the gas was 
hydrogen, the electrodes oxidised copper; the hydrogen 
combines now not withthe metal, but with the oxygen, forming 
water, in which hydrogen is the electro-positive element; thus, 
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in this case, it is the positively charged hydrogen which is in 
the state best fitted for pairing. The consequence is, the 
posilive'charge would be most readily removed from the gas 
and the negative left—exactly the: opposite to that which 
occurred when the electrodes were bright. This reversal, as I 
stated before, is verified by experiment. 

I have hitherto only spoken of the phenomena which accom- 
pany the .passage of elegtricity from the electrode to the gas, or 
from she gas to the electrode. ‘ 

.I shall now pass on to consider the properties of the discharge 
when it is entirely confined to the gas. : 


‘| erWè may produce a discharge which, during the whole of its 


course, shall be confined to the gas in the way represented in 
the diagram. 

The ewo poles of a Wimshurst machine are connected to the 
insides of two jars A and B, while the-outsides of these ‘jars are 
connected together by a metal wire Wound so as to form a coil. 
The electricity from the Wimshurst machite charges up the 
jars, the difference of potential betteeen the poles increases 
until a sparl® passes. The passage of the spark puts the insides 
of the two jars in connection, and the jars are discharged. The 
discharge of the jar, as was proved from thettheory of electro- 
magnet a@tion by Lord Kelvin more than forty years ago, and 
shortly afterwards confirmgd by the experiments*of Feddersen, 
is an oscillatory one, producing cuyents surging backwards and 
forwards through the Wifes witl extraordfhary rapidity. The 


Fig. 3. 





subject of these oscillatory currents is one which is tinged with 
melancholy. In the beginning of 1894 we lost Hertz, whose 
splendid work on these electrical oscillations eis known to you 
all. The Managers of this Institution have marked their sense 
of the importance of this work by devoting a lies lecture to 
this work alone, anë they have entrusted that lecture to a most 
distinguished work@r in the same field as Hertz. It would 
therefore be presumptuous on my part to refer in any detail to 
Hertz’s work ; but no physicfst, and least of all one who is a 
member of Maxwell’s: University, could pass over in silence the 
death of Hertz, ° F ° 
e When Hertz began his magnificent experiments on electric 
oscillations,, there were many theories of electrical action. 
When he had finished them.there was only one, Clerk 
Maxwell’s, ` . 

Hertz's work was done with very much quicker vibrations 
than those produced by the apparatus gow on the screen ; this, 
however, gives rise to currents through the coil changing 
their direction some million times a second. If we place in 
the coil an exhausteg@ bulb, the bulb in reality will he the 
segondary of an induction coil, and will be exposed to electro-- 
motive forces tending to produce circular currents pangllel to 
the plane of the goil. à 

I will now place a bulb inside this coil, and you see that a 
circular ring discharge passes tbrough it, and this discharge 
passes entirely in the gas. 

The gas in the bulb now in the coil is the vapour of silicon 
tetrachloride ; it happens to be the bulb which gives a brighter 
ring than any others I possess. i ; 
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If this ring discharge passes through air at different pressures, 
the colour of the discharge changes very considerably. `The 
first bulb I put in was at fairly high pressure, about qy of a 
millimetre or so, I will now put in another at a lower pressure, 
and then one at a still lower pressure. Me. Newall, who’ has 
been working at the spectra of these discharges, fin ls that at 
the pressure in the first bulb the spectrym is due to nitrogen ; 
at the second stage it is due to mercury vapour ; the bulp was 
pumped by a mercury pump, so that there is in the bulb a 
certain quantity of mercury vapour. D 

The apple-green colour in the more highly exhausted bulb $ 
due to’ some compound of sulphur, which has got into the bulb 
from the sulphuric acid used to dry the gas. Mr. Newall finds 
that if the ordinary discharge from a coil between electgodes is 
- takenin such a bulb, there is no trace of this sulphur spectrum, 
` He has also found that when the bulb is at a pressure inter- 
mediate between Vhat I may call the mercury and the sulphur 
stage, when the mercem?’ and sulphur lines are both visible, 
these sets of lines come from different layers, the Mlphur lines 
coming from a layer nearer the surface than the other. ` 

If we take the @ischarge through a bulb. containing oxygen, 
you will see that the ring discharge Js succeeded by@a ‘bright 
glow; at first the colour is somewhatopaque, but gradually gets 
more transparent and changeg colour. This gives a continuous 
spectrum crossed by $ few brig!ft lines.* IT we take the discharge 
through cyanogen, you see that the glow is even more persistent 
than the oxygen, though it is not so bright ; all the gases which 

» e 


è Fig. t. 











show this glow belong to the class of substances which poly- 
merise—that is, whose molecules can combine witl®each other. 
I imagine that what takes place in bulbs filed with these sub- 
stances is that the discharge produces a polymeric modification, 
and that this gPadually returns t® its original state, and while 
doing so gives out a phosphorescent light. It is in accordance 
with this tat at a high temperature where ozone cannot exist 
a discharge through an oxygen bulb does Rot show any glow. 

. Isaid at the beginning of this discourse that gases were exceed? 
ingly good conductors of electricity. I will now. endeavour to 
show an experiment which proves that statement. The apparatus 
which I shall use for this purpose is a slight modification of 
thesone I have used for groducing the ring discharge ; the only 
difference is that in the wire connecting the two coatings of the 
jars there are,two loops Instead of one. Ingone of these loops 
an exhausted: bulb is placed to serve as a kind of galvanometer ; 
the brightness of the discharge is an indication of the strength 
of thegsurrent flowing round the coil. If I place a secoid 
conductor in the other loop, currents will be started in it, and 
part of the energy of the discharge will be absorbed ; this will 
leave less energy available for the bulb in the first, so that the 
discharge in this bulb will be dimmer.” The effect produced on 
the discharge will depend upon the conductivity of the substance 
placed in the second loop. - 

The effect is not directly proportional to the conductivity ; in 
fact, 2 perfect conductor would not produce any diminution, 
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nor would an absolute non-conductor ; for a given period, and 
with apparatus of given dimensions, there is a certain conduc- 
tivity which ggres a maximum effect ; this follows easily from 
the theory ofVinduction of currents, but at this late period in 
the evening I will take a shorter course and prove it by an 
experiment, . 

I put a piece of brass in this loop, and you see it produces but 
a small effect upon the brightness of the discharge. Instead of 
brass I now insert a plumbago crucib'e, which, though a con- 
ductor, is not nearly so good a one as the brass, and you see the 
discharge in the indicating bulb is completely stopped. 

I will now place in the second loop an exhausted bulb ; you 
seg it produces a decided diminution in the intensity of the dis- 
charge in the galvanometer bulb. T now replace the bulb by 
another of the same size containing dilute sulphuric acid ; you 
see it does not produce nearly so large an effect as the exhausted 
bulb ; this might be due, as we have seen, to the sulphuric acid 
being either too good or too bad a conductor. I can show that 
it is the Jatter by putting a bulb in filled with a stronger solu- 
tion, which has a higher conductivity than the weak solution ; 
if the smallness of the effect produced by the weak acid were 
due toits being a better conductor than the gas, then increasing 
the conductivity would still further diminish the effect of the 
acid ; you see, on the contrary, that the strong acid produces a 
distinctly greater effect than the weak, hence the rarefied gas in 
the bulb is a better conductor even than the strong electrolyte. 
Let us consider for a moment the molecular c mductivities of 
the two substances, the rarefied gas and the electrolyte. The 


Fig.-5. 
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pressure of the gas is about qġy of a millimetre, while in the 
electrolyte there are sufficient molecules of the acid to produce, 
if they were in the gaseous state, a pressure of more than 100 
atmospheres; thus the conductivity of the gas estimated per 
molecule is about ro million times that of the acid, this is greater 
than the molecular conductivity of even the best conducting 
metals, 

If the pressure of the gas is diminished below a certain point, 
the conductivity begins to diminish. I have here an experi- 
ment which I hope will show this. The apparatus (Fig. 5) con- 
sists of two bulbs, one outside the other; the inner bulb con- 
tains air at a low pressure, while the space between the two 
bulbs is a very high vacuum containing practically nothing but 
a little mercury and its vapour. The amount of mercury vapour 
in this space is, at the temperature of the room, exceedingly 
small, but as the apparatus is heated the vapour pressure in- 
creases, and we are thus able to produce a fairly wide range of 
pressure in ‘he space letween the bulbs. The outer sphere is 
surrounded by the coil connecting the outer coatings of the two 
Leyden jars, When the space between the bulbs is a conductor, 

oihe alternating currents circulating in the coil will induce 
in this conductor currents whose inductive effect is opposite 
to that of the currents in the coil; and in this case this Jayer 
will screen off from the inner bulb the electromotive force due 
to the alternating currents in the coil. If, on the other hand, 
the space between the bulbs is a non-conductor, the inner bulb 
will be exposed to the full effect of these forces. We now try 
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the experiment: you observe that when the mercufy is cold, 
and consequently the pressure in the space between the bulbs 
very low, a bright discharge passes through the inner bulb, 
while,the space between the bulbs remains quii dark ; when 
we heat the mercury so as to increase the pressure of its vapour, 
a bright discharge passes through the outer layer, while the inner 
bulbis quite dark ; the outer layer is now a conductor, and by its 
action screens off from the inner bulb the induction of the coil. 

-The last experiment I have to show is one on the effect pro- 
duced by a magnetic field on the discharge. When the dis- 
charge has to flow across the lines of magnetic force, the pres- 
sure of the magnetic ñeld retards the discharge ; when, however, 


Fig. 6 





the discharge flows along the lines of magnetic force, the dis- 
charge is helped by the magnetic field. This is shown in the 
following experiment. A is a bulb; B a square tube, one side 
of which is placed between the poles of an electromagnet ; the 
coil c, which connects the outside coatings of the jars, can be 
adjusted so that when the magnet is ‘‘ off,” the discharge passes 
through the bulb but not round the square tube ; when, however, 
the magnet is “fon,” the discharge passes in the square tube but 
not in the bulb, In the square tube the discharge passes along 
the lines of magnetic force and is helped ; in the bulb it passes 
across them and is retarded.. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


OxrorD.—In a Convocation’ held on Tuesday, January 29, 
the degree of Doctor of Medicine, by decree of the House, 
was conferred on J. S. Burdon Sanderson, F.R.S., Regius Pro- 
fessor of Medicine. Prof. Sanderson was at’ the same time em- 
powered to discharge the duties of the Waynflete - Professor of 
Physiology, and to dispose of the income of the department 
during the vacancy in the Waynflete Professorship. 

The amendments to the proposed form of statute on degrees 
for research will be submitted to Congregation on Tuesday, 
February 12. There are no less than sixty-three amendments, 
most of which are consequential. The chief amendments pro- 
pose that the degree of Bachelor of Arts shall be substituted 
for the proposed degrees of Bachelor of Letters and Bachelor 
of Science ; that the delegacy for the’supervision of candidates 
shall be chosen‘from among a limited number of University 
officials, and that there shall be no such delegacy, but that the 
supervision shall be entrusted to the Boards of Studies. 

The Sibthorpian Professor of Rural Economy will deliver an 
inaugural lecture on Monday, February 4, at 5.30 p.m., on ‘The 
Present Relations of Agricultural Art and Natural Science.” 

Mr. A. B. Trevor Battye will give’ a-lecture before the Ash- 
molean Society on Monday, February 4, at 8.30 p:m., on his 
experiences in Kolyuev Island. i 
- The Vice-Chancellor has received for the University a bequest 
from the late Miss Susan Kidd of a portrait of her father, Dr. 
John Kidd, of Christ Church, formerly Regius Professor of 
Medicine. É 


- CAMBRIDGE.—The Special Board .for Biology and Geology 
propose that in future the Walsingham Medal, given by the Lord 
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High Steward annually for biological research, shall be open 
to graduates of the University up to the standing of Master of 
Arts. Of the three Medals offered, two have been awarded—one 
for a zoological and the other fora botanical essay. It is also 
proposed that the Medal shall not be awarded twice to the same 
person. ; i 

The funeral of the late Prof. Cayley will take place on Friday, 

February 1, in Trinity College Chapel, and the Mill Road 
Cemetery. Members of the University desiring to be present, 
are requested to assemble in the College Hall at 1.45 p.m. 
.. Fhe Sedgwick Memorial Syndicate have been empowered to 
reconsider the plans, or prepare new ones, for the Geological 
Museum. The estimates for Mr, Jackson’s plan exceeded the 
means at the disposaleof the University. , 

Dr, £. E. Shore, St. John’s College, has been appointéd an 
additional member of the Medical Board. Dr. A. Ransome, 
F. R.S., Dr. J. L. Notter, Dr. T. Stevenson, F.R.S., and Dr. R. 
Thorne Thorne, C. B., F.R.S., have bgen appointed Examiners 
in State Medicine for the current year. 

At the Matriculation on January 28, seventeen new students 
were entered, This brings the total for the gresent académical 


year up tg 894. 





° v 

TuE Executive Commitæe of the City and Guilds of London 
Institute have awarded the firgt®Salters’, Company Research 
Fellowship for the encouragement of higher research in 
chemistry in its relation to manufactures, to Dr. Martin O. 
Foster. Dr. M. O, Foster is an old student of the City and 
Guilds Technical C8llege, Finsbury, and Doctor of Philosophy 
of the University of Würzburg. For several months he has been 
engaged in investigating some ne® derivatives of camphor in 
the Research Laboratory of the City and Guilds Central. 
Technical College and by the aid of the Salters’ Company’s. 
Research Fellowship, he proposes to pursue this lime of work. 


THE Organised Science Schools of the Department of Science- 
and Artgare schools in which the instruction is carried on 
methodically according to one or othér of the courses laid down 
by the Department, or which has been specially submitted to- 
and approved by it, It can easily be understood that such 
schools represent avery important stage in the system of scien- 
tific education which Mr. Acland is doing so much to improve. . 
A number of new regulations, relating to these schools, have just 
been issued, to come into force after the examinations next 
May. The most important featyre of the new scheme is the 
introduction of payment on inspection instead of payment on re- 
sults, for by far thg larger part of the instruction given in organ- 
ised science schools. This modification, which applies to 120 - 
science schools in the United Kingdom, has only become pos- 
sible since the appointment of a staff ef Science and Art in- 
spectors, Another noteworthy feature is that reasonable lati- 
tude will be allowed to the teachd® as to the nature of the course 
he may pursue provided the instruction is sound, satisfactory in 
amount, and combined with proper practical work. Even more. 
satisfactory are the instructions that the practical chemistry for 
the first year’s course should include the setting up of apparatus— 
weighing and otherechemical manipulations, tle preparation of 
gases, the estimatiog of volume, and soon. Analysis will, in. 
future, occupy a secondary position in introductory courses, ‘The- 
mechanical test-tubing, whichehas hitherto forrfted_the greater: 
part of pra¢tical chemistry in Departmental schools, will thus 
give place to practical work of real educational valueg We also 
observe that provisiois made for a certain amount of literary 
imstruction being given whilst the student is pursuing his science 
curriculum ; that a choice of advanced courses is, given ; and 
that an alternative programme suitable for women js formulated, 
and instruction in-subjects specially adapted to them’ is de- 
manded ; that practical instruction must be given in the subjasts 
of science simultaneously with’ the Theoretica!®- instruction.’ 
Clearly, the new nges will greatly asdist the development and 
better organisation of scientific education. 








s R ; 3 
o SCIENTIFIC, SERIALS. 


American Journal of Science, January.—Late glacial or 
Champlain subsidence and reélevation of the St. Lawrence River 
basin, by Warren Upham. From the Champlain submergence 
the Atlantic coast of North America was: raised: somewhat 
higher than now ; and its latest movement from New, Jersey to 
Greenland has been a moderate depression, Asin Scandinavia, 
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the restoration ‘of isostatic equilibrium-is attended by minor 
oscillations, the conditions requisite for repose having been 
overpassed by the early reélevation of outer portions of each of 
these great glaciated areas. The close of the Ice Age was not 
long ago, geologically speaking, for equilibrium of the disturbed 
areas has not yet been restored.—An automatic mercury vacuum 
pump, by M. I. Pupin. This pump is a combination of a suction 
pump capable of raising mercury to practically any height, and 
an ordinary Sprengel pump, the two being connected by a 
siphon barometer. Mercury is pumped into the Sprengel 
reservoir by the suction pump. The reservoir of the latter ig 
provided with two vertical tubes dipping into two mercury 
vessels. The end of one of these is higher than that of the 
other, so that when the mercury has fallen to the’ levelgof the 
end, no more mercury enters the tube, and the column: already 
in it is bodily drawn up into the siphon barometer.—Graphical 
thermodynamics, lay René de Saussure. The author recom- 


mends the adoption of grew coordinates instead of P and V. 


Instead of these, he advocates the variables ¢ and @ defined by 
the equations @ = a/i and s = wa", where zis the period and 
a the amplitude eof the vibratory motion constituting heat. 
Then the value of each variable depending upon the phenomenon 
can be obtaintd graphically.—Solutions of salts in organic 
liquids, by C. E. Linebarger. „ The law enunciated by Schroeder 
and Le Chatelier, that the sdlubilities &t equal intervals from 
the temperature of fusion for “different solid bodies and in 
different solvents are the same, although approximately true 
for the cases investigated by them, is not applicable to the case 
of inorganic salts in normal organic solvents. 


Wiedemann’s Annalen d?r Physik und Chemie, No. 13, 
1894.—-A. new, spectrum photometer, by Arthur König. 
Between the telescope and the collimatorewhich is provided 
with two parallel slits, are introduced, besides the refracting 
flint-glass prism, a twin prispa and a Rochon polarising prism. 
One of the slits is provided with a total-reflection prism, in 
order to admit the standaw#light from the side. Th® field of 
view shows two semicircles, one for each of the sources of 
light, and their relative intensities can be adjusted and 
measured by a, Nicoll présm near the eye. The observer notes 
the angle through which the Nicoll. prism must be 
rotated in order to give equal intensities to the two halves of 
the field.—Spectra of various sources of light, by ‘Else 
Köttgen. By means of König’s spectrum photometer, various 
petroleum and gas lamps wêre spectroscopically studied. —On 
the process of light emission, by G. Jaumann. The author 
shows that the emissive vibrations of a lumifious body exhibit 
a damping which may be measured.—Capillary electrometers 
and drop electrodes, by G. Meyer. The surface tension of 
mercury and some, but not all, amalgams is, reduced by the 
addition of a solution of a sagt of mercury, or of a salt of the 
metal contained in the amalgam. The reduction of surface 
tension which takes place during anodic polarisation is due to 
the formation of such mercuric or metallic salts. —Thermo- 
electricity of chemically pure metals, by K. Noll, -This paper 
gives an account of a careful redetermination of ghe thermo- 
electric forces of pure Cd, Sn, Ag, Au, Cu, Zn, Al, Pt, Mg, Fe, 
Ni, Hg, and German silver.—Influence of magnetisation and 
temperature upgn the electric cogductivity of bismuth, by J. B. 
Henderson. The author shows that, before bismuth spirals 
can be employed to measure magnetic fields by theif change of 


resistance, ‘It will be necessary to find a rady means of testing, 


their temperature, as the resistance is profoundly affected by 
changes in the latter. —High temperature thermometers of Jena 
glass ‘No. 591, by Alfons Mahlke. These thermometers have 
to be filled partly with liquid carbonic acid, after which they 
may be employed for temperatures up to 550°, the, carbonic 
acit keeping¢he mercu’y from boiling. The author describes 
how he found the expansion of the glass and the -mercury for 
such high’ temperatures, and calibrated ofe of the thermo- 
_ meters with reference to the air thermometer. ` 


“Bulltin de la Société des Naturalistes de Moscou, 1894; Ño. 
1.—Contributions to the Moss flora of Russia, dy Dr. Ernst 
Zickendrath, being an enumeration of 202 spécies collected by 
the author in European Russia’ proper ‘(in ‘Gérman).—The 
formation of the, primary blastoderms' and, the origin of the 
chord and the/mesoderm in the Vertebrates, by B. Lwoff (in 


German, with six plates). A work which already has been 


partially published in Biologisches Centralblatt for 1892; it is. 


based on the study of the embryology of the Amphzoxus, 
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the Pleromyzort, the Axolotl, the Pristiurus and Torpedo, i 
several fishes and the Zacerfa, and the author comes to the - 


conclusion thafgthe whole of the process is quite different from 
what is usually"described as gastrulation. The paper is to be 
continued.—A general expression of the Thermodynamic 
Poténtial, by N. Oumoff.—Meteorological observations at 
the Petrovsk Agricultural Academy for the year 1893. 





SOCIETIES AND ACADEMIES. 
. LONDON. 

Royal Society, January 17.—‘‘ The 
Evaporation of Water.” By E. H. Griffiths, M.A., Sidney 
Sussex College, Cambridge. 

A calorimeter was suspended within a chamber the walls of 
which were kept at a constant temperature in the manner 
described in a previous paper.! The calorimeter was filled 
with a singularly limpid oil, which was stirred by ‘paddles 
revol¥ing about 320 times per minute, and immersed in the 
oil was a silver flask, which contained the water to be evaporated. 
The ends of a platinum-silver coil, within the calorimeter, were 
maintained at a known constant potential difference, and the 
rate of evaporation so controlled as to exactly balance the heat 
supplied by the electric current. The advantages - of this 
method are that the results are not appreciably ‘affected by 
(1) errors in thefmometry ; (2) changes in the specific heat of 
water ; (3) errors in the determination of the water equivalent ; 
(4) loss or gain by convection, &c. Differential platinum- 
thermometers were used, in order to ascertain the equality of 
the -calorimeter temperature and that of the surrounding walls, 
thus differences of o’0004°C. could be accurately measured, 
and smaller differences detected.” ; 

A series of experiments in which the saturated vapour was 
removed from the flask by a stream of dry gas, gave the following 
results, 


Temp. (Nitrogen L Gin terms of a thermal 


Scale). X Keu À unitat 15°). 
-24°°96 ae ows bad we. 5819 
39°°99 aes ses did iis 5724 
49°82 Sins Seva cue its 566'5 


The method of experiment was then altered ; rapid evapora- 
tion was caused by removal of pressure, and the mass of water 
evaporated determined in a different manner. 

A considerable number of experiments gave the following 
results. . 


Temp. (N. Scale). Extreme values of L. Mean L. 
30°.00 578°58 ~ 57890 57870 
4o°'ls 572°12 ~ 57301 . - 572°60 


The conditions as to rate of evaporation, &c., were varied 
greatly during the experiments. : 

The results are expressed by the following formula : 
g L.= 596°73 — oʻ6oro9 

This formula would give 
L = 596°73 when 8 = 0° 
L = 53663 ,, 9= 100° 
And these values are almost identical with those obtained by 
Dieterici at 0° (596°73) and Regnault-at 100° (536'60). A study 
of the results leads the author to. the conclusion that the 
t thermal unit at 15°” must be’ almost identical with the ‘‘ mean 
thermal unit between o° and 100°.” It has been shown by 
Rowland, by Bartoli and Stracciati, and -by the author, that at 
low temperatures the specific heat of water decreases as the 
temperature rises, and it is probable that it arrives at a minimum 
between 30° and 40°, afterwards ‘increasing with rise of tem- 
perature, - There-is, therefore, nothing impossible in the above 
supposition. tts ue . 

An investigation. into the density of aqueous vapour 
(assuming the author’s values of L dnd J) indicates that at 


ny 


and 


low pressures: the density of the ‘saturated vapour is that of a- 


perfect gas, and that at higher pressures (abuve 140 m.m.) it 


eattains a density about 1°02 times as great as the “theoretical 


density." i) «+! 


pieg S ow’ ` 


January 24.—*“ Mathematical Contributions to the Theory of 


Evolution. II. Skew Variation in Homogeneous Material.” By 
Prof. Karl Pearson, University College, London. (See p. 319). 
1 “The Mechanical Equivalent,” Pil Trans. 1893 A,-pp. 361-50. 
2 See Phil. Mag. qaneary 1895. — pee i = 
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Royal Microscopical Society, January 18.—Annual 
meeting.—A, D. Michael, President, in the chair.—After the 
xeport of the Council for the past year and, the treasurer’s 
statement of accounts had been read ‘and adopted, the 
‘President announced that the following were.elected as officers 
and Council for the ensuing year :—President, A. D. Michael ; 
vice presidents, Prof. L. S. Beale, F.R.S., Dr. R. G. Hebb, 
E. M. Nelson, T. H. Powell; treasurer, W. T. Suffolk; 
secretaries; Prof. F. Jeffrey. Bell, Dr. W. H. Dallinger, 
F.R.S. ; ordinary members of Council, T, D. Aldous, C, 
Beck, A. W. Bennett, Dr. R. Braithwaite, Rev. E. Carr. 
Frank Crisp, E. Dadswell, G. C. Karop, C, F. Rousselet, Dr. 
H. C. Sorby, F.R.S., J. J. Vezey, and T, Charters White. The 
President then delivered the address, the subject being, ‘‘ The 
History of the Royal Microscopical Society.” The President 
said that if any of his hearers would leave that -West-end 
abode of science, and journey eastward to Tower Hill, and 
thence by Sparrow Corner along Royal Mint Street, he would 
find himself in Cable Street, St. George’s-in-the East, not a 
very quiet or a very clean locality ; turning down Shorter Street 
he would emerge opposite a space of green, where once stood 
the Danish Church, with its Royal closet reserved for the use 
of the King of Denmark when visiting this country ; the space 
is surrounded by houses which have seen better days, and 
amongst them, between a pickle-factory and a brewery, ‘stands 
a rather dilapidated erection which is 50 Wellclose Square ; 
where, in 1839, lived Edwin J. Quekett, Proff€sor of Botany at 
the London Hospital ; and there, on September 3 of that year, 
seventeen gentlemen assembled ‘‘to take into consideration the 
propriety of forming a society for the promotion of micro- 
scopical investigation and for the introduction and improvement 
of the microscope as a scientific instrument.” Among the 
seventeen were N. B. Ward, the inventor of the Wardian-case, 
which is not only an ornament to town houses, but was the 
means of introducing the tea-plant into Assam and the 
chinchonas into India, and who became treasurer of the 
society ; Bowerbank Lister, who has been called the creator of 
the modern microscope; Dr. Farre, Dr. George Jackson, the 
Rev. J. B. Reade, and the enterprising and scientific nursery- 
man George Loddiges. Most of these subsequently became 
presidents of the Society. A public meeting was held on 
December 20, 1839, at the rooms of the Horticultural Society, 
then at 21 Regent-street, when the ‘‘ Microscopical Society of 
London ” was formally started. Prof. Richard Owen (not Sir 
Richard at that time) took the chair and became the first 
president, and shortly after the famous John Quekett became 
secretary, an office which he held almost to his death. At this 
moment Schleiden in Germany was commenting upon the 
paucity of British microscopical research, and attributing it to 
the want of efficient instruments, not knowing that a society was 
then forming which was to raise British microscopes to probably 


the first position in the world. The President then traced the’ 


history of the Society through the presidencies of Dr, Lindley 
the botanist, Prof. Thomas Bell the zoologist, Dr. Bowerbank, 
Dr. George Busk, Dr. Carpenter, Dr. Lankester, Prof. W. 
Kitchen Parker (all deceased), and of others equally famous who 
are still living ; and showed how, under its influence and by its 
assistance, the vast improvements in the microscope, and the 
enormous extension ‘of its use had gradually arisen; he also 
described its connection with the origin of the Quarterly 
Journal of Microscopical Science, the Monthly Microscopical 
Journal, and other publications, besides ils own present widely 
circulated journal with its exhaustive summary of microscopical 
and biological work, He related how on John Quekett’s death 
certain members of the Society subscribed to purchase for the 
Society’s collection’ a curious microscope which Quekett 
possessed, and which had been made by the celebrated Benjamin 


Martin about 1770, probably for George III., and how they | 


extended their subscription so as to provide a medal to be 
called ‘the Quekett medal” to be given from time to time 
to eminent microscopists; and how, difficulties having arisen, 
it happened that the only Quekett medal ever awarded 
was given to Sir John Lubbock. 
considered the future of the microscope and the prospects 
of further improvements. He said that many people were 
of opinion that the instrument is now perfect, and that 
consequently the most important raison d'étre of the Society 
was over; he by no means agreed in that view, he believed 
that there was as much scope for progress in the future as there 
had been in the past; it was not by any means the first time 
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that this idea had been put forward. In 1829 Dr. Goring, then 
a great authority on the subject, wrote in one of his published 
works : ‘* Microscopes are now placed completely ona level with 
telescopes, and like them must remain stationary in their 
construction.” In, 1830, less than a year after, appeared 
Lister’s epoch-making paper, ‘‘On the improvement of 
achromatic compound microscopes,” and we have been im- 
proving ever: since.—Mr. H. V. Tebhs proposed a vote of 
thanks to the President for his address ; this, having been 
seconded by Prof. Bell, was carried. . e i 


s EDINBURGH, 3 


Royal Society, December 17, 1894.—The Hon. Lord 
M‘Laren, Vice-PresMent, in the chair.—Mr. Patrick Murray 
read an obituary notice of the late Mr. Donald Beith.—In a 
paper on.germination in ponds and rivers, Mr, H. B. Guppy 
described observations on the germinationgf semi-aquatic and 
aquatic plants, and discussed the effegts of temperature and light. 
—A paperon the Hall effect and some related actions in bis- 
muth, by Mr. J. C. Beattie, was read. Mr. Beattie finds, with 
high fields, a reversal of the Hall effect in grtain specimens of 
bismuth.g~—Mr. George Romanes communicated a paper on at- 
traction treated by graplfic processes, with dedwetions, 

January 7.—The Rev® Prof. Flint, Vice-President, in the 
chair.—Dr. W. Peddie gead a piper on ea case of yellow-blue 
blindness, and its bearings on ¢he theories of dichromasy. The 
historical aspect of the Young-Helmholtz theory is ‘as follows: 
(1) Young gave hig theory of colour-blindness by lapse of one 
sensation, stating that this seemed to him.to be simpler than 
any other assumption, But, as with his theory of colour-vision, 
he meant this theory to beegiven up if it were subsequently 
found to be inconsistent with experiment. (2) Helmholtz added 
his ideas regardimg the nature. of the mechanism, adopting 
implicitly Young’s reservations, and stating expMcitly that his 
ideas, if false, did not affect the basis of Young’s theory. (3) 
In accorglance with the above factg, when E. Rose brought for- 
ward the evidence of his observ@tions, Helmholtz at once 
indicated the probable direction in which the statement of the 
theory had*to be modified. (4) Subsequently, Helmholtz’s 
pupils, König ane Dieterici, workiffg presumably under his 
direction, made a crucial test to find if it were absolutely 
essential to abandon the idea of lapse of a fundamental sensa- 
tion, and found that it was necessary to do so. (5) König in- 
vestigated, at different parts of the spectrum, the mean error of 
wave-length which could be faade in adjusting ‘light from 
different near parts of the spectrum to equality. (6) Helmholtz 
gave an expression, in terms of the unknown. fundamentals, for 
the rate at which the total ‘‘ sensation” varies with wave-length, 
He wrote down three linear equatiqns, with unknown coeffi- 
cients, expressigg the three fundamental sensations in terms of 
those chosen (arbitrarily so Mr) by König and Dieterici. 
The latter were known in terms of the wave-length by 
means of the observations of these two investigators. 
Therefore, if Helmholtz could determirfe the. unknown 
coefficients, he could express the other fundamentals in terms 
of the waw-length. “Now an obvious assumption to make is 
this: the mean egror of wave-length which can be made in 
adjusting two very narrow strips, one from each of two similar 
spectra, to apparent equality corresponds to & constant differ- 


ence of total ‘‘sensation.” Helmholtz made this assumption 
in order to determine the unknown coefficients by means of 
König’s observatio@s on the mean error. And he further 


ejustified this by showing that there was a close correspondence 
between the mean errors found by König and the mean errors 
calculated from his own theory on the assumption ofa constant 
difference of sensation. Thus the new fundamentals, given by 
Helmholtz as ‘‘ provisional,” may be regarded as having been 
determined upon a purely experiment®l basis, with no assump- 
tion other than the radical assump#ion of three fundamental 
sensations. The®whole thing is a beautiful example of the 
cautious, steady, sdfentific development of a theory, There 
hes not been, by Helmholtz, any violent upholding of a weak- 
ened theory, followed by a sudden facing round afte? defeat. 
In violet, or yellow-blue, blindness, the two colours of the 
spectrum are red and bluish-green, and the spectrum is short- 
ened at the blue end with a sharp limit near the line G. Blind- 
ness of this type is xare. The case described in this paper 
presents the peculiarity that there is no shortening of the 
spectrum at either end. The range extends beyond the line a 
at the red end, and beyond the line H at the violet end. The 
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neutral point is near the line D, on the more refrangible side. 
The maximum intensity ‘of the red colour-is reached at a point 
near C on the less refrangible side, and the maximum intensity 
of the green colour is reached at a point rather: nearer to F 
than the mid-distance from 4 to F, ‘There is no, second 
neutral point in the blue. It does not seem that ‘the 
phenomena can be readily, if at al], accounted for on Hering’s 
theory. On-the other hand, it is easily accounted’ for qn the 
Young-Helmhol'z theory by fusion of the fundamental, sensa- 
tions. —Dr. Noël Paton read -a paper, hy Dr. John Douglas, 
on metabolism in thyroid. feeding.—Dr. Richard Berry read @ 
paper on the anatomy of” vermiform process and cecum, Prof. 
Tait communicated a paper‘ on the ultimate state of a. “System 
of colliding particles, and thé rate of appYoach: toit. æ 
© PARIS 
Academy of Sciences, January 21.~-M, Marey in the 
chair,—On the varMble star 8 (Algol) in Perseus, by M. F. 
Tisserand. The author @èpresents the variation in apparent 
magnitude as being. due to (1) the existence of ®ne obscure 
satellite with an eiliptical orbit, and (2) 4 slight oblateness 
of the principal s@ir, and shows that on these ‘asstimptions 
‘the variation „periods can sgtisfactorily , represented 
(see .“ Our Astromical Coton —On boron steel; . by 
MM. H. Moissan and G. Chagpy. s the result of a series of 
comparative tests, it found th&t borofi (0° 58 per cent. in alloy 
used) ‘imparts the property of a great increasé’ in “tensile 
strength by tempering without a corresponding increase of 
‘hardness, A sample of carbon steel giving ‘similar inctéase‘ of 
‘tensile strength on tempering, became so hard as to require 
‘working on the emery-bob, whereas the boron-steel could still 
“be worked with a file.—-Morphélogy of the lymphatic system. 
‘On the origin of the lymphatics in the skin of the frog, by M. 
‘L. Ranvier.g—On the perforation’ of armout-plates, by M. E. 
Vallier.—On the production of the glycolytic ferment, by'M. R. 
oe The author is of ofinion that the glycolytic ‘ferment 
is produced from diastase., €Le relies‘on ‘the increase of gly- 
-colytic power of pancreas “when treated with dilute sulphuric 
„acid, in conjunction with the loss of saccharifying ` power’ and 
„gain of glycolytic poweg suffered by maltine when similarly 
‘treated with ditute acid.—Résumé of solar ob$ervations, made at 
‘the Royal Observatory of the Roman College, during the‘three 
“last quarters of 1894. A Igtter from M. P, Tacchini sent to the 
‘President, —On the convergence of determinants of infinite-order 
and of continued fractions, bye M. 'H. von Koch.—Influence of 
+ the rhythm of successions of interruptions on the.sensitiveness 
to light, by 'M. Charles Henry. The itivegtigation had for 
object the determination, of the sensitiveness of the eye to 
‘interrupted light-rays ‘of . different types. The conclusion is 
.drawn that it is possiblé to augment‘ the luminous range of a 
signal by means of a succession of interrupted @ays following a 


sufficiently complex non-rhythmic law.—Influence of tempera- | . 


‘ture on the transformation of amorphous zinc sulphide, by'M. 
‘A. Villiers. —FaiJure of the. Kjeldahl méthod for estimation ‘of 
nitrogen when applied to chloroplatinates, by'M. Delépine. In 
the cases of trimgthylamine and ammopium platinochlorides, 

‘the author finds by the permanganate modificafon of the 
. Kjeldahl process a considerable deficiency i ineammonia obtained. 
. This deficiency js attributed to a reaction of free’ chlorine with 
«the ammonia, as follows: ° f 

(NH,)oPtCl, + 3Cl, = PtCl, + 8HCI + Ne. 

-—On arabihochloral and xylochloral, by èi. Hanriot.—A new 
synthesis of anthracene, by M. Delacre. 
-duced from benzyl trichloracetate and benzene, by heating these 
-substances in presence of aluminium chloride, and distilling the 
‘resultant ether, when it decomposes giving carbon dioxide and 
anthracene.—A contribution to the study of the ethereal salts 
-of the tartari@acids, by MM. Ph. A. Guye and J. Fayollat, A 
study of the rotatory power of nine of these esters in the light 
-of the theory of the product of asymmetry®—On a parasite of 
Lampyris splendidula, by M. A. Gruvele The author names 
-the newly-described parasite Stylogamasus lampyridis.—Qn 
some Pacteria from the Dinantien (Culm), by M. B, Renault, 
—On the development of sievestubes in the Angiosperms, by M. 
Chauveaud. The author concludes that (1) the rule of indirect 
development of sieve-tubes is far from general. Both direct 
and indirect methods of development may occur in the same 
bundle. (2) The presence of companion-cells is not. absolutely 
characteristic of the sieve-tubes of Angiosperms.—On the Chili- 
Argentine earthquake, of October 27, 1894, by M. A. F. 
Nogués.—Note on Uvedo viticida, by M. L. Daille. 
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ARGON. 


Be ie scene in the theatre of the University of London 
on Thursday last was in many respects unique. 
It will certainly be historical. It was unique in that the 
Royal Society had formally invited members of two 
other scientific bodies to attend the meeting, and had 
left the comparative seclusion of Burlington House 
to meet, in Burlington Gardens, an audience numbering 
at least eight hundred. It was-the first of a series of 
discussion meetings to which, we suppose, similar invi- 
„tations will be issued ; but it will be long before the same 
-eagerness to obtain a ticket is displayed—long before 
those who gain admission, will listen to so much worth 
hearing. 

The previous history of the subject to be “ dmeused 7 
is known to most of our readers, Lord Rayleigh has 
for some years been engaged on one of the most difficult 
of physical measurements, namely, the determination of 
_ the densities of some of the more permanent gases. In 
‘the case of nitrogen, he was confronted with the fact 
' that if obtained from chemical compounds, it was about 
one half per cent. lighter than if extracted from the 
atmosphere. This result he published in the spring of 
last year, and the cause of the discrepancy was a subject 
of general conversation in scientific circles. Lord Ray- 
leigh himself discussed it with some of his chemical 
friends. Prof. Ramsay was interested, and since last 
Thursday he has confided to an interviewer some details 
as to the part he played in solving the problem. It 
appears that he asked Lord Rayleigh’s permission to 
investigate the matter, that using a chemical method he 
'- succeeded in separating a heavier constituent from 
atmospheric nitrogen, and that on writing to Lord Ray- 
leigh, he learned that he, ton, had achieved, the same 
result by a process of “sparking.” 

The fact of the discovery was announced in a semi- 
public way at the meeting of the British Association at 
Oxford. OF course it attracted great attention, and 
curiosity was further stimulated by the silence of the dis- 
coverers during the five succeeding months, Towards 
the end of last year it was announced that they would 
give their results to the worldin January. On Thursday 
last the promise was fulfilled, and all that is known of 
“ Argon” was told to all. 

Three papers were read, which showed that the period 
of silence had been devoted to strenuous work. It was 
proved beyond possibility of doubt or question that the 
atmosphere contains a hitherto unknown constituent. It 
has been separated from the air by atmolysis, by red-hot 
magnesium, and by “ sparking.” Its density has been 
determined to be about 19'7. It is very soluble in water, 
and it has been proved that the nitrogen extracted from 
rain-water is twice as rich i in argon as that which exist, 
in the air. ; 

Mr: Crookes has found that the new substance has 
' two spectra, marked by red and blue lines respectively. 
Both he and Prof. Schuster certify that the principal lines 
are identical in the case of’ two specimens obtained by 
different methods. The properties at very low tempera- 
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| tures have been determined by Prof. K. Olszewski, of“ 
Cracow. The critical temperatureis — 121° C., the critical 
pressure 50'6 atmospheres. The liquid boils under a pres- 
sure of 740'5m.n. at —186%ọ, having at the boiling 
point a density of about 1'5. The melting point is about 
—1808'6, and-it has been frozen into a white solid 
resembling ice. Last, but not least, the ratio of the 
specific heats of the gas is approximately 1°66, and all 
attempts to induce it to enter into chemical combination 
with other substanges have up to the present entirely 
failed. ° 

After this torrent of well-established facts, it cannot 
reasonably be doubted that Lord Rafleigh and Prof. 
Ramsay hgve really discovered’@a substance, which, 
though existing in enormous quantity, has hitherto 
defied detection. Lord Rayleigh’s wosk first showed 
that ther® was somethjng to explain ; the patience and 
masterly skill which ke displayed throughout years 
devoted to weary weighings, must cemmand universal 
admiration. As has been ‘well said, the result is “ the 
triumph of the last place of decimals,” that is, of work 
done so well that the worker knew that he could not be 
wrong. Prof. Ramsay, too, is toebe congratulated in that 
when this preliminary st@ge had been accomplished, his 
energy and skill enabled him to take such a share in the 
hunt after the unknown cause of the difficiflty, that he 
rightly ranks as a co-discoverer*of the new gas. 

In scfentific investigations, *however, the answer to 
one question always suggests others, and interest in a 
discovery qtickly precipitates into interest in its results. 
Seldom have a series of facts and figures raised more 
important issues. The ratio of the specific heats is 1°66, 
which points to the conclusion® that the substance is 
monatomic. If it is monatomic, it must be an element 
or a mixture of elements. If it is a single element, its 
atomic weight*must be about 40, and in that case no 
place is ready for ‘it in Mendelééff’s table. The easiest 
way out of the difficulty is to supose that argon is a 
mixture, and the authors poin out that there is evidence 
for and against this view; “for, owing to Mr. Crookes 
observations of the dual character of, its spectrum ; 
against, because of Prof. Olszewski’s statement that it 
has a defisite meltibg point, a definite beiling point, and 
a definite criticaletemperature and pressure ; and because 
on compressing the gas in presence of its liquid, pressure 
remains gensibly constant until all gas has condensed to 
liquid. The saat experiments are the well-known 
criteria of a pure® substance, the former is not known 
with certainty to be characteristic of a mixture.” The 
question is to be further investigated, but at present the 
authors conclude that the balance of evidence is in 
favour of simplicity. ° s ° 

On this hypothesis a very awkward question is no 
doubt raised. ‘The periodic classification of the élements 
cannot, and ought not, to be abandoned at the first 
challenge, and till fur ther evidence is forthcotaing a 
heavy strain # thrown on the link of the chain of argu- 
ment which connects the ratio of the specific heats with 
the monatomicity of the gas. k 
~ Onthe other hand, the conclusion that if the ratio, of 
the specific heats is 1°66 the.gas.can be diatomic, i is 
directly contrary to all analogy. Merely to. say that 
“mercury is monatomic, that Kundt found that ‘the 
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‘ratio of the specific heats ‘is one and two-thirds, and 
that therefore a similar relation must hold for argon, is 
to understate the case. Taking the very outside values, 
no diatomic gas has a ratio’ greater than about 1'42; 
and to place among these a substance for which the 
ratio is 1°66, would be entirelye opposed to all the 
other indications of a theory which, though ad- 
mittedly only approximate, nevertheless in all other 
cases accords fairly with the conceptions of tfe 
chemist. The behaviour of mercury vapour suggests 
that there are two classes of pheflomena whigh occur 
within the molecule—a coarser group with which the 
ordinary mechanical theory of gases is concerned, and 
a more refined type detected by the spectroscope. It is 
the former, and not the latter, which are èf the same 
order as the chemical facts which lead to conclusions as 
to the number $f atoms in the molecule. n 

Thus, in the case of mercury vapour, the mechanical 
theory of gases igngres tRe vibrations, whether 
mechanical or el€ctrical, hich ‘produce the spectrum, 
and gives the precise value of the ratio of the 
specific heats which corresponds tos three degrees of 
freedom. Whether we frame a mental picture of a 
Boscovitch point, or arè confent with the moré usual 
contradictory image of a smooth sphere, perfectly elastic, 
and yet incapable of internal vibration§, is for the present 
purpose comparatively unimportant. It is impossible to 
connect the conception of three degrees of freedom with 
anything that does nét behave as one single thing, in- 
capable of being set in rotation, and incapable of internal 
vibration. That suck a thing may have structure is not 
denied. Itis only affirmed that as far as the phenomena 
- under investigation are concerned, structure is not 
recognisable. It is not denied that it may be subject to 
internal changes. It is only affirmed that these changes 
are of different order from the causes,which affect the 
behaviour of the mglecule in . what may be called 
the pressure-producing machinery of a gas. Where 
the ordinary dynamical theory stops, tkere, and there 
precisely, chemical analfsis stops also. The chemical 
facts which prove that mercury is monatomic have 
‘nothing to do with its spectrum. The arguments used 
would be valid if it had no spectrum at all. Analysis 


recognises no*structure in the indivisible fholecule of | 


mercury. In chemistry, and in the abproximate theory 
of gases, “monatomic” maans—in this case, at all 
events—the same thing, e 

Next take the case of the diatomig gases. 

The results of the dynamical theory can be most easily 
represented if we suppose the atoms to be smooth spheres, 
which may, if it is desired, be regarded as mere geo- 

‘metrical surfaces surrounding Boscovitch centres. 

The theeary shows®that unless the two atoms when 
united can be fairly represented by a gingle point or a 
single smooth sphere, the ratio of thgspecific heats ought 
not to be greater, but may be less, than 1'4. This vadue 
woulé*correspond to the case of two smooth spheres the 

“surfaces of which were maintained in coftact, or to two 
points maintained at a certain fixed distance apart, but 
otherwise free. Smaller values would indicate greater 
internal freedom. 

-The gases may be divided into two classes, ` viz. 
firstly, Oo, Ne, Hy CO, NO and HCI, and secondly, Cl. 
"NO. 1319, VOL. 51] 
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Bry and I; The mean of the ratios of the specific heats 
for the first six is, according. to Masson,! 1'399. The 
correspondihg figure deduced from Regnault’s experi- 
ments is 1'410. The highest value obtained from 
Regnault is 1°42 in the case of HCl, but Masson’s value 
for the same gas is only 1°392, the mean being 1°406. In 
the cases of Cl,, Bry and I, the values are lower, lying _ 
between 1'293 and 1'323. The larger values thus in» 
some cases slightly exceed, but are in all cases very 
cJose to, the limit fixed by the theory on the assump- 
tion that the dual character of the molecule can be 
recognised by it. The smaller values fall well within the 
limit. ; 

The ratio of the spécific heats has not been directly 
determined for many substances, but it can be calcu- . 
lated by .well-known formula for all gases of which: 
the specific heat at constant pressure is known,. 
and though the values thus obtained are only ap- 
proximate, they are sufficient to prove that the. mole- 
cules of the more complex gases have always more 
than the minimum number of degrees of freedom which 
are consistent with the idea of their being built of . 
smooth spheres constrained to remain in contact, and 
equal in number to the number of atoms within the 
molecule. Whereas, if argon is a diatomic substance, 
the molecule has fewer degrees of freedom than the 
theory indicates, and is thus the single-exception to a 
universal rule. In that event it'is not too much to. 
say that the result will indicate a connection between its- ` 
atoms of a kind absolutely different from that in any other 
known substance. In all other cases the approximate 
dynamical theory is in close agreement with the view that 
molecular structures made up of the union of two or more: 
like or unlike things, have a more or less irregular form,. 
and are capable of rotation. If argon is not monatomic, 
this rule will for the first time be broken. Quite apart. - 
from the absolute validity of the theoretical grounds on. 
which it is‘based, and regarded only as suggested and 
not as completely justified by theory, it is nevertheless. 
an empirical generalisation which up to the present has. 
stood every test. í : $ 

It is not sufficient to explain the difficulty by saying, 
that the bonds between the constituents of the argon mole- 
cules must be very strong, for we have already assumed. 


‘that the tie which unites the centres of the hydrogen 


or oxygen atoms is proof against the collisions which. 
occur in the gas—ze. is, or the purposes of the approxi- 
mate theory infinitely strong. It is further necessary 
„that the molecule must be iricapable of rotation, that 


‘the two points must coincide, or the two spheres be- 


‘crushed out of shape, so that the surface is spherical. 
Such violent assumptions would be quite unjustifiable 
unless we are driven to them by facts which cannot be 
disputed. Until it is directly proved that argon is. 
diatomic, we must agree with the discoverers that the 
weight of evidence is in favour of the molecule being 
‘indivisible. Whether in the future other and more 
convincing evidence will be adduced on the other 
side, the future alone can show. The courts of science 
are always open, and every litigant has an unrestricted. 


a 


“See K. Strecker, Wied. Anz. 13, 1881, p. 41. 


FEBRUARY 7, 1895] 


NATURE 


339 





A TEXT-BOOK OF BOTANY. 


Lehrbuch der Botanik. By Drs. E. Strasbulger, F. Noll, 
H. Schenck, and A. F. W. Schimper. (Jena: Fischer, 
1894.) 

‘HIS book is intended for the use of students in the 
German Hochschulen; throughout it is written in 

è a manner which is at once interesting and exact. Ac- 
cording to the usual plan adopted in text-books of the 


kind, it is divided into two parts—the first dealing with 


general botany, and the second with special botany. In 
a general introduction a short résumé is given of the 
theories of descent and of natural selection, with a view 
to their bearing on the subject of the natural boundary 
between the animal and vegetable kingdoms. e 
The first division of the first part is devoted to the 
‘general morphology of plants. It is written by Prof. 
“Strasburger. This whole subject he treats from a phylo- 
genetic point of view, and so renders, what is in many 
botanies little more than a list of difficult names and 
their explanations, extremely interesting and suggestive 
reading. A good example of this will be found in his 
account (p. 26) of the leafy stipules of Lathyrus aphaca. 
In this connection it may be noticed that having once 
described the more important forms, he does not enlarge 
on the very various shapes and modifications assumed by 
leaves, stems, &c., as is often done in text-books, where 
the writers often appear to glory in the number of curious 
terms they collect descriptive of the forms of the 
members of plants—terms which, if it is necessary for 
the student to learn, might be more easily mastered if 
printed as a kind of botanical vocabulary or glossary, 
instead of rendering such an attractive subject as vege- 
table morphology a monotonous exercise of the memory. 
In the portion devoted to anatomy and histology we find 
the structure of the cell and its contents extremely lucidly 
described, The digression on p. 45, with regard to some 
of the properties of protoplasm and the effect of high 
temperatures and‘ of reagents upon it, might have, 
perhaps, come more appropriately in the part of the 
book allotted to physiology. In the account of the 
“ systems of tissues in vascular plants,and their morpho- 
logy, we are furnished with the results of recent work in 
this direction, of which so much is due to the author’s 
own researches, With regard to the origin of these 
tissues, he disputes the theory according to which the 
meristematic apex of the stems and roots of phanero- 
gamic plants is differentiated into three distinct initial 
layers. He urges that the arrangement of the cells in 
these regions is rather due to mechanical causes, and 
that the terms Dermatogen, Plerome, and Periblem 
should be used simply to facilitate the description of 
certain cell-layers in the vegetative cone, without in- 
volving the idea of the presence of distinct Histogens, as 
they have been called. Throughout this whole portion 
on general morphology, we feel that the space has 
been too limited, and we wish that the author had not 
restricted himself to the 126 pages allotted, but had 
allowed himself to enter more fully on the numerous 
points of interest in this subject which he, perhaps 
beyond all others, is capable of discussing. 
The same remark may also apply to Dr. Noll’s part 
on physiology. It is throughout too much abbreviated. 
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Apart from this defect, which is involved i in the nature’ ot 
the book, it is very attractively written, ‘and by its 
logical arrangement and clear descriptions does ‘much to. 
atone for the necessary crowding of facts. The chapter 
on the phenomena of movement in plants strikes us as 
suffering the least fom the condensed nature of the 
writing, and seems to be a gcod account of both earlier 
and recent researches on the subject. 

° The special botany is the work of Dr. Schenck and 
Prof. Schimper. The classification adopted is that pro- 
posed eby Braun, ahd elaborated by Eichler and others, 


‘Little need be said of this portion, except that much’ 


trouble appears to have been taken to make the descrip- 
tions, so far as possible, includegthe results of modern 
work. At*he end of the book there is alist of medicinal 
and of poisonous plants, as well asa verv complete index. 


It is to ke regretted that the authors have not given some 


references to the literafure of the subjects ef which they 
e 
treat, so that the stugent mighg be ss fe to pursue more 
fully his studies in the directions he desired. The ‘book 
is throughout profusely illustrated by means of extremely 
good figures, marty of which are tastefully coloured. The 
figures are, to a large -extent, new, and those which are 
not specially designed fom the hook are well selected, in 
part, from Prof. Strasburger’s other works and, in part, | 
from sources which are not commonly familiay to English ` 
readers, so that in this way the value of the book is’ 
enhanced. With regard to the coloured figures, they ` 
have this novelty—that they are inserted in the text, and ` 





are not in the form of separate plates, H. H. D. 
i VA, e| . = s p= 
A NEW POPULAR BOOK ON BRITISH 


BUTTERFLIES AND MOTHS. 

Butterflies and Moths (Bratish). By W. Furneaux, 
F.R.G.S., author of “The Out-door World, or Young 
Collector’s Mandbook.” With twelve coloured plates, 
and numerous illustrations ih the text. (London: 

` Longmans, Green, and Co., 1894.) 
HE success of Mr. FuSneaux’s “ Out-door World”. 
was sufficiently marked to induce the publishers to 
make it the first of a series of popular idlustrated works 
on British Natural History, to be called “The Out-door 
World L?brary.” Of this series, the vdlume before us 
forms the secon®; and we observe that others are pro- 


-jected, on British Birds~Mammals and Reptiles, Pond- `- 


Life, &ce 

This is pre-emjnently a beginner's book, written in a 
popular style throughout, and it has also been nicely 
printed and illustrated, so as to make it as attractive- 
looking as possible. Hence the practical part of the 
subject is dealt with at length, while questions of a purely, 
academic nature, such as synon@my, are wisely onfitted 
almost entirely. English nam@s are given the’ most 
prominent place ;_but the scientific names used in South’s 
List are added in brackets. 

The bopk is divided into four parts: Structure and 
Life-history ‘of thé Lepidoptera; Work at home' and 
in the field; British Butterflies; and Common British 
Moths. The appendices include a list of British Macro- 
Lepidoptera according to South’s “ Synonymic List,” as 
far as the end of the Geowetride (the English names 
here being in brackets), and a Lepidopterist’s Calendar. 
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The introductory chapters are very good, and the 
woodcuts are cleir and instructive, especially that of the 
neuration of a butterfly, on p. 9. ° We could have wished 
that Mr. Furneaux hid had space to treat of such im- 
portant subjects as neuration and thé scaling of the 
wings more fully. The early stageg of Lepidoptera are 
also discussed and illustrated; and we notice thae our 
author calls the head of a caterpillar the “first seg- 
ment.” We know that some hypercritical authors objec 
to the head of an insect being called a segment, because 
it is morphologically considered toebe made up of so 
many “somites.” But to refuse to allow the head®of an 
insect to be called the first segment (in the case of cater- 
pillars, at least) appears to us as absurd as it would be 
to object to the skull beig spoken of collectively, because 
it is morphologically regarded as composed of a number 
of modified vertebra. On the other hand, we think that 
Mr. Furneaux, has been injudicioas in calling the five 
membranous pairs. of legs of a eaterpillar “ claspers,” 
a term properly applicable? eo theelast pair only. We 
think the usual distinction’ made between the last 
pair and the others should be preserved in speaking 
of them, though the term by which the other legs are 
generally known (prolegs)sis perhaps not quite correct. ` 

The directions for collectinf and preserving appear 
to have been written by an experienced practical col- 


lector, with Ifis heart in his work, However, when insects ' 


are set flat, the groove is generally made deeper than is 
shown in the illustrations 8n p. 123. The advice®to start 
at once with a cabinet, spaced out for all species, may be 
very good for those whọ can afford to bu alafge cabinet 
off-hand ; but*many of Mr, Furneaux's readers will cer- 
tainly find it too costly, and we fear that any beginner who 
commences in such a mdénner will find his patience ex- 
hausted at his slow progress, and might give up the study 
of insects prematurely in disgust. : 
No technical characters are given for species, genera, 
or even families; and, strangely enough, the Seraphims 
(Lobophora) are said fo differ from the Pugs (£zp7- 
thecia) by their “ covering their hind-wings When at rest”; 
no mention being made of the curious appendages to the 
hind-wings of the males in Ledophora, which gives them 
the appearance of having six wings, and has suggested 
the name of “ Sexaphims.” ° e 
Generally speaking, however, the agcounts of the 
various species discussed (all the butterflies and a good 
series of representative moths, af least among the Macro- 
Lepidopleral are very good. - Here and there, however, 
we meet with a doubtful statement, as*that “ the Black: 
veined White is hardly .to be distinguished from the 
Common Large White on the wing.” Those accustomed 
to see both would hardly confound them, nor would the 
formar frequent open gypund at a distance from trees. 
The. numerous woodqits are of unequal merit, but 


a fair standard of excellence is maintain@d throughout, 
and most of them are easily recognisabfe. The coloured, 


plates, though recognisable too, are, we regret to say, not 
up to the standard of the woodcuts. Somefimes the 
colour is inaccurate, as in the case of the Purple 
Emperor, which has been represented as lilac rather 
than blue. It is, of course, a difficult insect to figure, 
but has been represented better in many popular books 
of late years. In the first two plates, an attempt has 


NO. 1319, VOL. 51] 


| been made to throw up the colour of the insects (mostly 
whites and yellows) by shading. This has given rise to 
the appearange of an ugly smoky rim round the figures; 
and the experiment has been wisely abandoned in the 
remaining plates. We regret this the more, as the 
desired effect has been admirably attained by using a 
tinted background in Prof. Aurivillius’ recent work on 
the butterflies and moths of Northern Europe; and we 
should like to see this improvement introduced into 


other books of a similar kind. 
bg W. F. KIRBY. 





OUR BOOK SHELF. 


Die Resultate der Aetzmethode in der krystallograph- 
iscken Forschung, an einer Reihe von krystaltisirter 
Körpern dargestellt. Von Dr. H. Baumhauer. Mit 21 

_ Textfiguren und einer Mappe mit 48 Mikrogrammen 
auf 12 Tafeln in Lichtdruck. Pp. 131. (Leipzig: 
Wilhelm Engelmann, 1894.) : 


IT has long been known that the action of a reagent 
upon a smootleplane surface of a mineral substance may 
reveal details of structure previously invisible,-and that 
such.a mode of investigation has been extremely useful 
in the case of meteoric iron; indeed, the, method is 
particularly valuable in that case by reason of the fact 





that the structure thus revealed is different from the 
structure of terrestrial iron. 

The researches of Leydolt, Baumhauer, and others, 
have shown us that the figures produced by reagents on 
the faces of the crystals which are met with among 
minerals, or are artificially prepared by the chemist, 
though dependent on the kind and strength of the re- 
agent, are yet characterised by a symmetry which con- 
forms with that of the crystalline structure; further, the 
etched figures serve to indicate. by their forms the par- 
tieular kind of symmetry (holosymmetry, hemisymmetry 
tetartosymmetry, twinning) belonging to the crystalline 
stgucture, in many cases where other characters, physical 
or morphological, are insufficient for the purpose; they: 
are especially useful in the investigation of isomorphism., 

The etched figures can be observed, for instance, 
in the case of a crystal of which the opacity renders 
investigation by, means of transmitted polarised light 
impossible; and, even in the case of a transparent 
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erystal, they often serve to determine the partichlar type 
of symmetry to which the structure belongs when 
polarised light may merely indicate whether the crystal 
is optically isotropic, uniaxal, or biaxal. Dr. Baumhauer 
has done a great service by preparing for publication 
a. series of magnified photographs of the figures 
produced by etching different faces of crystals of 
the following substances:—Fluor, Blende, Cryolite, 
Apatite, Nepheline, Datolite, Zinnwaldite, Leucite, Bora- 

. cite, Dolomite, Magnesite, Chalybite, Nickel sulphate, 
Strychnine sulphate. 

The figure on the previous page shows the hexagon- 
ality of the depressions which, after etching, are seen’on 
-a basal plane of a crystal of Apatite, 

These beautifully executed photographs fare accom- 
panied by detailed descriptions (85 pp.), and by a sketch 
of the history and development of the methods (46 pp.). 
Dr. Baumhauer has done such excellent work in this 
branch of science, that he is particularly qualified to 
select and describe examples which illustrate the poten- 
tiality of this mode of investigating crystalline structure. 
The photographs are mounted on twelve separate plates, 
so that they may be conveniently used in the class- 
room. 


° 

Summer Studies of Birds and Books. By W. Warde 
Fowler. Pp. 288. (London: Macmillan and Co., 
1895.) 

Forest Birds; their Haunts and Habits. By Harry F. 
Witherby. Pp. 98. (London: Kegan Paul, Trench, 
Triibner, and Co., 1894.) _ 


Ir would be difficult to find a worthier disciple of Gilbert 
White than’ Mr. Warde Fowler. Many of White’s most 
exact and enduring observations were made on birds, 
and the “ Natural History of Selborne ” has furnished his 
imitators with descriptions of the characteristics of the 
Stone-curlew, the Ring-ousel,.the House-martin, the 
Sand-martin, the Goat-sucker, and many more of the 
birds of which he recorded’ the habits and movements. 
But Mr. Fowler’s writings are not mere paraphrases.of 
his prototype’s. He is gifted with the “ nice observation 
and discernment” required by every student of nature ; 
and he can express himself in attractive language— 
attractive because it is unaffected, and because it is devoid 
of thin sentiment and gush. The result is that the papers 
- reprinted in this yolume are really valuable contributions 
to ornithology. To remark.that there is not a dull page 
in the book may be a trite saying; nevertheless, so far as 
we are concerned, it isa true‘one in this case. What 
could be more readable than the chapters on the birds of 
the Engstlen Alp, and the birds: of Wales; and where 
will you find a better example of careful and painstaking 
observation than is afforded by the account of the 
Marsh Warbler in Oxfordshire and Switzerland? 
‘The chapter on the songs of birds is most interest- 
ing; that descriptive of Aristotle’s writings on birds, 
in which fact and fiction are given equal prominence), 
‘should be read by all naturalists ; and the biography of 
‘Gilbert White shows that the author is saturated with the 
spirit of the naturalist whose work has had such a wide 
. influence upon natural history during the last hundred 
ears. 
7 Little more need be said about this charming book. So 
many volumes on popular natural history have lately 
-appeared, that the subject has probably begun to pal! 
upon the public taste. Mr. Warde Fowler’s work, how- 
„ever, is so full of interest ; it breathes out the air of the 
fields and streams so pleasantly, that it carries its own 
. welcome to the heart of every lover of nature. . 
The second of the two books of which the titles are 
given above, is of quite a different character from the 
first. Itisremarkably well illustrated, is daintily bound, 
and is nicely printed, and therefore it forms an attrac- 
tive volume, so far as appearances go. But the text is 
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dull; for the author, while possessing the essential love 
of nature, lacks the words with which to express it 
eloquently. To him, ‘fthe Stock Dove is fourteen 
inches in length from the tip of the beak to the end of 
the tail, and its stretch of wing is twenty-six inches. Its 
general colour is bluish-grey. The head, wings, and 
back are of this colour, and the tail is the same, but 
tippad with leaden grey.” There is much more of the 
same kind in the book; and we confess that after read- 
ing Mr. Warde Fowler’s smooth phrases, Mr. Witherby’s 
fomposition appears spiritless. The illustrations, how- 
ever, are god enough to make up for deficiencies of the 
text, and for their sake alone, the book is worth buying. 


LETTERS TO TH EDITOR, 


(Zhe Editor does not hold himself responsible for opinions es- 
pressed by his correspondents. NeitherY®can he undertake 
to rBurn, or to corgespond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts Laken of anonymo~gs communications, | 


On the Age® of the Earth, ` 


In reference to Lord Kelvin’s letter (NATURE, January 3, 
p. 227), he will, n$ doubt, presently communicate with you on 
the results of measurements which he is making on conductivity 
and temperature in rocks. „I do*hot wish to forestall him by 
referring at present to his more recent correspondence with me. 
Three weeks ago J sent him the solution of the problem of a 
cooling sphere whose conductivity 4 and volumewic capacity €` 
are any functions whatsoever of the temperature v, but which 
are always proportional to one ‘another. As Mr. Heaviside 
had beef writing to me, and had @hown me that under certain 
circumstances the differential equation became linear, and as I 
had used his oferators much as he himself uses the, I cannot 
say to what extengI can claim credit fer the work, I now venture 
to send you the more general case. ` ? 


Cpe E E en eG) 


so that v is the total amount of*sensible heat in unit volume. 
The general eqyation is 


af dv d {dv a fide du 
~-{ ZA of A OE RN E gs oe 
a A t sh A gi “A 2) a @) 
Now let & = ce where « is a gonstant, then 
.k = nasem HH 
dy adv. 
and the equation becomes 
° o Tu d'u du de (3) 
e7? ay dë r dt eas 


Any of the many problems that Have been worked out on 
the distribution of 2 may We translated into*temperature pro- 
blems. Thus in a body before ¢ = o Jet # = t4 a constant 
everywhere, and after ¢ = o let the surface have everywhere a 
constant z = o “Let the solution be 


- (4) 


In the body before ¢ = o let v =% a constant everywhere, 
and alter Z = 0 let the surface have everywhere v = v a con- 
stant, then if vis the temperature anywhere ` a . 


[a do = (in - m) [tana e.. e5) 
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` n 
%o that a table of the values of | c . dv enables the tempera- 
= e 
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ture at anf plece tó be calculated. 
If n the rate of increase of # normally inward from the 
n 


surface at any place, has been calculated, say that it is 
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where g is the temperature gradient inwards from the surface, 
and c ts the value of ¢ at the surface. ® 
Ife and & are constant everywhere, say i and Ža let ts call 
the surface gradient gy; then as z = cv + C ; 
$I : 
A ten ae 
So %~ % 
for the same place at the same time after cooling began. ® 
As an example, let 
k = klav +1), 
and . ‘ 
eS c® ofav t I) - x 


and measure v on the Centigfate | scale, to and &, are the actual 
capacities and con@uctivities at 0° C., 


° 
`. ws eg(kavt + 0o, 
so that s 
9 e 
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Thus if cand 2 increase s per cent. per woo degrees Centi- 
grade, and if v} = 4000, as 


fig li +t, 
w% 5 

In the cooling of Lord - Kelvin’s infinite mass with a plane: 
face the time which elapses until a particular surface grad ient 
is reached is inversely.proportfonal to the square of the gra lient. 
If the time taken on the as@imption of constant ¢ ad & be 
called Za, and if the time taken on the assumption. that c an l 4 


<9 
a= 10745, 


increase s per cent. for 100 degrees is 7, then . 
é e a e 
E ijt =(é + r) 
Suppose è 
A s = 50, 
then © 
tty = 121. 


So that Lord Kelvin’s age of the Earth would be multiplied 
by r2r. 

It must be understood tlat my conclusions (NATURE, January 
3, P- 224) are really independent of whether R. Weber's results 
are correct or not. Lord Kelvin‘has to prove the impossibility of 
the rocks inside the earth being better conductors (including con- 
vective conduction jn case of liquid rock in crevices) than the 
surface rocks. If, however, Weber’s results, as.quoted by me, 
are trustworthy, the above solution is what J take Lord Kelvin to 
refer to in the first paragraph of his published letter® In con- 
sidering all such measurements as those of R. Weber, it must be 
rememberéd that the rocks at twenty miles deep are not merely 
at a high temper&ture, but also-undtr-great pressure. 

January 30. JOHN Perry, 





e z at 
e f 
Oceanic Temperatures at Different Depths, 


THE question of the persistence or otherwise of the tempera- 
ture of different`strata of water beneath the surface of the 
oceans, is one upon which so few observations have been made, 
that it will probably be interesting to students of oceanic phe- 
nomefia to publ®h in Nat&re the results obtained at one spot 
in the Atlantic, at periods extending over.as pich-as twenty- 
oné years, ha 

At a position about 200 -miles west-soufh-west from Cipe 
‘Palmas, in Africa, where the depth of water is about 2500° 
fathoms, “nd where on the surface the Guinea currgnt is ran- 
ning to the eastward, the Chalitng-r in 1873 4nd 1876, the 
Buccaneer in 1886, and the Waterwitch in- 1894, have all 
obtained serial temperatures ; the first three to a depth of 200 
fathoms, the last to 150 fathoms: 

The result is given in the following table, and illustrated by 
the diagram. . ` 
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Comparisgn of Ocean Te emper atures obtained at Differ ent Times 
ax or near the same position, viz, 5° 48' N., 14°.20" pak 
































: Derth in C§alienger ‘Challenger: pena Waterwitch ` f 
BTT uures, /temperatures,; temi eratures, tem: eratures, 
fathoms. | 39/8/73. | x0/4/76. 5/1186. Bloke. 
Surface 79°2 | 8 3 5, 855 i 80o 
I0 — ; 832 825 ' 780 
20 — ! 700 79°6 ! a 
25 72605 0 = 69°0 752 
* 30 — 62°6 65°9 '  69'2 
e 4 — i *60°0 60 8 62°8- 
50 .62°5 } 592 588 60°2 
60 — io o 585 — — 
70 p= 57°8 oad = 
75 588, _ — 58°83 
80 — oY gyn — = 
90 re Í 56'5 =~ re 
rDo 56°2, | 559 561 570 
110 — i 552 | — | — 
120 — 1 -546 = = 
125 541 =< oe 7 
130 — * 540o — — 
a 
o z2 | 2° -— 2'5 
160 € |. 521 .— i hi 
170 — -514 _ : — 
180 — | 50$ — — 
190 — 1o 50r | — — 
200 48°3 ' 495 490 7 | — 
Exact Positions and Obser valion Spots, 
Challenger, ; j 
19/8/73 Lat, 5 48 N. Long. 14 20 W. 
Chailenger, 
10/4/76 5 28 14 38 
Buccaneer, . 
5/1/86 es 5 48 
Waterwiich, 























Temperature in degrees Fahrenheit. 
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Diagram showing temperature at different depths obtained at various epochs 
in Lat. 5° 48’ N., Long. 14° 20’ W. 
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It will be observed that the temperatures at the surface’ vary 


_by 6°°3 F. jata i depth of 20 fathoms, by 9°°6; at 40 fathoms, 
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by about 6°; at 50 fathoms; by 3°°7; while at roe fathoms, 
three of the results are within 0°*3 of one'another, the fourth 
being 1°'I above the lowest. From 100 to 200 fathoms, the 
temperatures, diminishing in the same ratio, différ by about the 
same amount, 

It is difficult to say exactly what value can be placed on each 
individual observation. Many small errors may creep in; 
errors of reading, errors from movement of the indices, errors 
from insufficient time being given for the instrument to take up 
the true temperature, &c. 

These should not, however, reach a degree in any instance, 
and it is pretty plain that below 100 fathoms the temperature at 
this spot remains fairly equable. This confirms the genera] view 
held by those who have studied the results obtained from obSer- 
vations at different depths, in different parts of the ocean. 

While from one point of view it is unfortunate that the 
observations have been taken in different months, on the other 
hand, the variation in the surface temperature at different 
seasons of the year is given full value in the comparison, 

Jantary 26. W. J. L. WHARTON. 


“The Bird-Winged Butterflies of the East.” 


Permir me to add a few notes supplementary to the very 
interesting and able article, by my friend Mr. Kirby, entitled 
“The Bird-Winged Butterflies of the East,” which appeared in 
your issue of January 10, p. 254. 

(1) If the male of either of the two specfes of my genus 
Etheoptera is examined in the proper light and position, a long 
pupæ-form stigma, composed of raised scent- producing scales, will 
be very readily seen, of a more slender character, but in nearly 
the same relative position on the hind margin of the anterior 
wing, as in the males of the genus Ors#ithoftera, or, as Mr. 
Kirby prefers to call it, Zroides, As I have pointed out in 
part viii. of my ‘Icones Ornithopterorum,” this stigmatic 
sexual brand, being a densely black mark surrounded by the 
. general velvet black of the wing, is very likely to be overlooked 
by a casual ob-erver in some positions, while it is really very 
prominent in others ; and I have called special attention to the 
lovely arrangements by which the latter result is attained ; and 
a reference to the plates containing the figures of these species 
will suffice to show how very obtrusive the mark is, and how 
much more beautiful the insect hecomes by the magical play of 
opalescent tints on the black which encloses the stigma, as the 
insect is moved into different positions against or opposite the 
light. To simply look at the insect as it stands in a cabinet 
drawer, is to miss all this glory and its raison d'&lre. As in all 
the species of Ornithoptera, the female p:ssesses no such organ, 

(2) Æ. (?) Tithonus(De Haan), as quoted by Mr. Kirby, is (as 
he evidently suspect ) not a mem! er of the genus Ætheoptera at 
all, but belongs to the first genus of the t:ve Ornithoptera, viz. 
Schoenbergia(sub genus of Pagenstecher, and genus of Rippon) 5 
and I have no doubt that the female butte: fly supposed to be its 
mate, is rightly assigned 10 it, as it is singularly like the female of 
Sch. Paradisea of Staudinger, and also co generic with the 
large form described by M. Ch. Oberthür under the name 
O. Goliath. Neitherin Sch Paradisea or Sch. Tithonus is the 
male furnished with a pups-form sexual mark asin Ornithoptera 
and Ztheoptera, nor with an abdominal marginal pouch or 
fold concealing the androconia, as in the males of Pompeoptera, 
or as Mr, Kirby calls them, Ornithoptera and Trogonopte?a. 

(3) I am compelled to regard the Ornithoptera as being 
naturally divided into three sub groups of unequal extent (so 
far as our present material indicates): (1) The African ore 


Aergoid Ornithoptera, containing one genus (Drarya), and two |: 


species, D. Antimachus (Drury), and D. Zalmoxis ot Hewitson ; 
(2) the Oriental or true Ornithoptera, with the five genera 
Schoenbergia, Ornithottera, Aitheoptera, Trogonoptera, and 
Pompcoptera; (3) the South and Central American Ornithog- 
terina, con aining the numerous black and red, and black and 
green, and olive black Papilios, which are usually allowed to 
follow the true Ornithoptera in our systematic catalogues. The 
males of many of these possess an abdominal marginal fold 
concealing the androconia, an organ not found, as far as I am 
aware, on the abdominal ‘wargin of any other section of the 
Papilionide—though the sexual stigma can be found on fhe 
anterior wings of several males, as in P. Ulysses for example, 
though differing in form and position. 

(4) My reasons for not adopting Hubner’s name Troides in 
place of Ornithoptera for the Pnamus group will be found by 
referring to,“ Icones Ornithupterorum.” At the same lime, I 
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quite understand, and to some extent sympathise, with the severe 
and uncompromising application of the law of priority in 
nomenclature for which Mr. Kirby and several other naturalists 
contend. 

(5) The wonderful iridescence of the yellow hind wings of 
Pompenptera MugeManus, 8, may be seen equally displayed on 
the under surface also. ; 

Finally, I may safely,say that the males of 2theoptera and 
Schombergia are prohably the most perfectly beautiful of the 
butterflies of the world. Rosert H. F. RIPPON. 

_ Upper Norwood, S.E., January 19. 
e 





Thirst-endurance in some Vertebrates. 


Wun an exampl of great ability to endure thirst is desired, 
the camel is usually suggested. Hibernating ‘animals also are 
put forward in instance of existence without water for long 
periods. The camel carries a supply wit it, so that what is 
most wonderful in its case is the taaj. Torpid animals need 
little or no moisture beyond that in their systems, and, besides, 
they benefit from dampness around them. - Better exdmples 
abound on the arid plains near the Rocky Mountains and the 
Sierras, én the innumerable active, noisy little rodents, miles 
‘away from streams or po8ls, and out of possible reach of water 
by burrowing. Any one*who observes these creatures in their 
haunts in midsummergwall be pretty suredo inquire, like one of 
‘my companions, ‘f What do (Mose little wretches get to drink, 
anyhow?” The only reply appears to be, ‘* They drink water 
when they get ¥, and do without at other times.” For 
weeks and months, when the vegetation is shrivelled and parched, 
and the sands are at their hottest, these squirrels and their 
neighbours, with thickening blood, wait for the rain, that the 
currents in their veins may be thinned and quickened. But 
one need not go%o far for a much better instance than the 
camel: The common mouse endures thirs! quit@as well as its 
allies in the desert. This has baen proved repeatedly by mice 
kept hege as a reserve supply of fgod for a lut of reptiles, Re- 
ducing the allowance of water prevefited the foul odour by which 
mice are generally attended ; this led to keeping some of them 
entirely without water, to note the effect. Last winter, a few 
were kept ina wa?m room more than*three months before being 
fed to the snakes. On the first of last October, several were put 
aside to have no drink; at the time of writing, three months 
and a half later, they are eating héurtily of the dryest of maize 
and grass seeds, on which alone they have been fed, and they 
act as if able to endure the experiment a month ortwo longer, 

S. GARMAN, 
Cambridge, Rass., U.S.A., January 17. 





+ 


e Electroscopes in Lecture. 


Tue electroscope which Pro® Lodge proposes to use to indi- 
cate pusitive and negative potentials by different movements of 
the leaves (see p. 320), has the disadvantage that (assuming the 
case to be charged negatively), if too large a negative charge be 
given to the gold lIgaves they will diverge, and the inference 
will be tH&t the potential is zero or positive, neither of which 
is the truth. Fer the purpose Prof. Lodge has in view, a 
Bohnenberger’s electroscope would indicate more clearly posi- 
tive, negative, or zero potemtial. Instead’ ofethe two dry piles, 
the inne and outer coatings of a charged insulated Leyden jar 
connected to two knobs, one on ‘each side of the single gold 
leaf, might be substituted. J. REGINALD ASHWORTH. 

The Owens College, Manchester, : 


‘Snake Cannibalism, 


THE notice in NATURE, Januaryg3I, p. 321, 6n the gbove- 
mentioned subject, calls to my ming the follwing passage in 
'Rénan’s “ Avegroés,” Paris, 1867° p. 310. He refers to the 
‘pre-Raphalite picgures representing allegorically the .‘* Seven 
eLiberal Arts,” and adds: “Dans une fresque récemment 
découverte à Puy . . . La Logique tient en main ug lézard ou 
un scorpion., Dans un tableau @Angelico elle tient” deus 
serpents qui se dévorent,” have not succeeded in finding any 
further statement about this picture in the books om Art within 
my reach, nevertheless this may prove an interesting addition . 
to the growing literature on cannibal snakes. 
Ot - C, R. OSTEN SACKEN. 
Heidelberg, February 3. 
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PIERRE DUCHARTRE. 


AS announced in our issue of November 8, 1894, 
the-doyen of French botanists died on the 5th of 
that month, “having passed away without suffering, at 
the advanced age of eighty-three.” Pierre Duchartre was 
pre-eminently a practical botanist, whose teachings were 
largely based upon actual knowledge, acquired by 
observation and experiment. Almost before the foynd- 
ation of the present German school of botanists, of 
whom Sachs was one of the earliest exponents, Duchartre 
published (1867) the first edition of his well-known and 
highly esteemed “ Eléments de Botanique.” It was the 
result of thirty years’ study and investigation ; his first 
paper having appeared as early as 1836. It is®true 
that Sachs’s “ Handbuch der Experimental Physiologie 
der Pflanzen” preceded it by one year; but for some 
years Duchartre’s book held its own, not only in France 
but also in this country® As we learn from agketch of 
his life by Mr. Gaston Bonnier Duchartre commenced, 
his botanical studies under exceptionally difficult con- 
ditions, even for that period; but by great indusery and 
perseverance lke soon gained for himself a name and 
position which he maintaingd till*the last. In 1843 he 
took up his abode irf Paris, Where Ife“spent the last fifty 
years of his life, engaged in teaching, writing, and 
original research. ‘In 1861 he replaced Payer ‘at' the 
Académie des Sciencés, and succeedéd him in the 
Botanical chair at the Sorbonne. For many years 
Duchartre was one of thé pringipal supporters of the 
Société Nationale d’Horticulture, and he was seven, 
times elected President of the Sociét® Botanique de 
France, of which he was one of the founders. He was 
also President of the Société Nationale d’Agriculture, 
and the Académie des Sciences. Physiology and 
organology, including ttratology, were his principal 
branches of study; but his very numerous confributions 
to botanical and hortiqultural literature cover a much 
wider field. Systematic botany, however, received com- 
paratively little attention from him ; a monograph of the 
Aristolochiacez being his chief work in this direction. 
His last work was a summary, from the German, of 
Engler’s additions to Hehn’$ book on the native coun- 
tries of cultivated plants, It appeared in the Journal of 
the French Horticultural Society a month before his 
death. sie i ; H. 





7 ——— 
, ® 
u ; NOTES. 


THE remains ofəthe late Prof. Cayley were ‘interred at 
Cambridge on Friday, and, notwithstanding the inclemency of 


the weather, snow having fallen heavily diring the sight, ‘the | 


proceedings were attended by a large numberef persons. “We 
are indebted to the Zimes for the following account of the 
funeral :—The body was brought from Garden House at two 
o’clock to Trinity College, and was met at the great gate by a 
procession nufibering about 300 gentlemen, ®mong them being 
many notable men of science. The pall-bearers were the Vice- 
Master of Trinity (Mr. Aldis. Wright), Dr. Glaisher, the Right 
Hon. George Denman, Prof. Jebb, M.P., Prof. Sir Robert 
Ball, Prof. J. J. Thomson, Lord Kelvin, and Prof. Sir G. G. 
Stokes The chogr headed (fe procession. Then came the officia- 
ting clergy—the Master of Trinity, the Bishop of Qurham, and the 
Rev. Re St. John Parry, senior dean. ` Follqving the mourners 
came the Fellows of Trinity College—Mr. J. Prior, Dr: Jackson, 
Mr. H. MeTaylor, Mr. B. E. Hammond; Dr. Kirkpajzick, Dr, 
Stanton, the Rev, A. H. F. Bougltey, Dr. Verral?, Mr. W. W. 
R. Ball, Mr. R. D. Hicks, Mr. R, T. Glazebrook, Mr. F. J. H. 
Jenkinson, Dr.’ Postgate, Mr. Fraser, Mr. J. G. Fraser, Mr. 


1 “ La Vie et la Carrié-e Scientifique de M. Duchartre,” Revue Générale 
de Botanigue, Décembre 1894. ‘ . 
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J. D. Duff, Mr. A. N. Whitehead, Dr. Sidgwick, Mr. J. N- 
Langley, Mr. S. M. Leathes, Rev. C. Platts, Mr. C. Williams’ 
Mr. A. A. Bevan, Mr. G. T. Walker, Mr. W. C. Whetham, 
Mr. G. A. Davies, Mr. Capstick, Mr. Innes, Mr.. Nicholson, 
Mr. Cowell, Mr. Moore, and Mr. Wyse. Then came the Vice- 
Chancellor of the University and the‘ representatives of the 
German and United States Embassies—viz. [1.S.H. Prince 

Hermann von Schoenburg-Waldenburg for the German Ambas- 
sador, and Mr. D. D, Wells on behalf of the United States 

Ambassador. Baron d’Estournelles de Constant had intended 
to be present as representative of the French Ambassador, but 
wasoprevented at the last moment. The heads of Houses 

included the Masters of Peterhouse, Clare, Caius, St. 
Catharine’s, Jesus, Christ’s, St. John’s, Emmanuel, Sidney 
Sussex, Downing, and Ayerst Hall, the President of Queens’, and. 
the Principal of Ridley Hall, The Royal Society was represented. 
by Loyd Rayleigh and Prof. Michael Foster; the Royal 
Astronomical Society by Mr. Knobel; the Mathematical 

Society by Major MacMahon, Mr. Kempe, Prof, Elliott; and 
Prof. Henrici; the Cambridge Philosophical Society by Mr. 

Larmor and Mr. Newall. The attendance likewise included 

Profs. J. R. Lumby, H. B..Swete, E. C. Clark, A. Macalister, | 
T. M‘Kenny Hughes, W. J., Lewis, H. E, Ryle, E. B. Cowell, 
J. E. B. Mayor, J. A. Ewing, W..W, Skeat, Sir G. M. Hum-, 
phrey, and C. S. Roy; the Public Orator, the Registrary, Dr. 

Routh, and many others. An impressive service was held in 
the chapel of Trinity College. The concluding portion of the 
service took place at the Mill Road Cemetery, the Bishop of 
Durham committing the body to the grave. 


We are glad to see that the Duke of Argyll has recovered 
sufficiently from his illness to remove from the residence of 


‘Lord Kelvin to Inverary Castle. 


THE very extensive and valuable botanical library of the 
late Prof, N. Pringsheim has been presented to the German 
Botanical Society, of which he was President, together with a. 
sum of 25,000 marks for its maintenance. 

Tue Berlin correspondent of the British Medical Journal 
reports that a gift of 1,500,000 marks (£75,000) has comè to 
the German Royal Academy of Sciences from a widow lady, 
Frau Wenzel. The sum is to remain as a foundation, and the 
interest used to assist scientific inquiries of importance. 

THE death is announced of Dr. Lombard, the author of a 
standard work on Climatology from a medical point of view, 
and in 1882 the President of the International Congress of 


. Hygiene at Geneva. An eminent German engineer—Hermann 


Gruson—has also just died, at Magdeburg. 

REUTER’S correspondent at Christiania reports that earth- 
quake shocks were felt at Christiansund, Molde, Aalesund, and 
Bergen between 12.15 and 12.43 on the morning of Tuesday, 
February 5, cau ing windows to rattle and disturbing furniture, 


' The direction of the vibrations was from south-east to north- 


west. 

. A DEPUTATION from the recent Indian Medical Congress 
has (says the Zavcet) waited upon Sir Anthony MacDonnell, 
controlling the Home Department, to urge upon .the Govern- 
ment of India the extension of facilities for the’study of pre- 
ventive medicine and the prosecution of scientific research in 


‘that country. Sir Anthony MacDonnell, in his reply, assured: 
. the deputation of his interest in the objects in view, and an- 


nounced that, in addition to the bacteriological laboratory at 
Agra, a similar institution for experimental research was to be 


- established at Lahore. i 


THE United States Government has established an additional 
wind signal, to be known as the ‘' Hurricane Signal,” to be 
used in addition to the storm s‘gaals previously shown. The 
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signal consists of two red flags with black centres,sshown one 
abdve the other, and will be used to announce the expected 
approach of tropical hurricanes, and also of those extremely 
severe and dangerous storms which occasionally‘nove across the 
Lakes and the northern Atlantic shore. Whenever instructions 
are received to show this signal at any station, every effort has to 
be made to distribute the information, and all vessels have to be 
notified that it is dangerous to leave port. 


Tue Academy of Natural Sciences of Philadelphia, acting 
on- the report .of the Committee on the Hayden ‘Memorial 
Geological Award; have voted the Hayden medal, and, the’ 
accumulated interest on the fund, to Prof. G. A. Daubrée, The 
recipient in 1893 was Prof. Huxley. Prof. Daubrée was born 
in Metz, June 25, 1814, and is therefore now in his eighty- 
second year, He graduated from the École Polytechnique i in 
1834, and immediately received a commission to assist in the 
geological exploration of Algeria. He was called to thé chair 
of Geology in Strasburg in 1829, and was Dean of its Scientific 
Faculty in 1852. He was appointed Engineer-in-Chief in 1855. 
In 1861, upon the death of the distinguished Cordier, he was 
selected to replace him in the Museum of Natural History, and 
as Professor of Mineralogy in the Ecole des Mjnes, as well asin 
the Académie des Sciences in Paris. His writings have been 
numerous, original, and important, and his researches into the 
intricate causes of crystalline structure, and in the domain of 
experimental geology, are of exceptional value. 


By the death of Dr. F. Buchanan White, which took place 
on December 3, 1894, at Perth, in his fifty-third year, Scotland 
has lost one of her most active naturalists. His special 
branches were entomology and botany. Dr. White was one of 
the founders of the Perthshire Society of Natural Sciences, of 
the Scottish Cryptogamic Society, and of the East of Scotland 
Union of Naturalists’ Societies; and was the originator and: 
first editor of the Scottish Naturalist. He left, at the 
time of his death, a nearly completed “Flora of Perth- 
shire.” The Entomologist's Monthly Magazine notes that his 
friends are endeavouring to raise a fund to erect a memorial to 
him. It is proposed to place a mural brass tablet in St. 
Ninian’s Cathedral, and also to procure an enlarged photograph, 
to be hung in the lecture room of the Perthshire Society of Natural 
Science. Any who wish to contribute to this memorial may 
send subscriptions to either Vincent L. Rorison, Dean of St. 
Andrews, The Deanery, Perth; or Henry Coates, President of 
the Perthshire Society of Natural Science, Pitcullen House, 
Perth, 


Dr. HERMANN WEBER, a Fellow of the Royal College of 
Physicians and Surgeons, gave, last December, the sum of 
#2500 in trust for the purpose of founding a prize to be called 
the ‘* Weber-Parkes” prize, to be given at intervals for the best 
essay on tubercular consumption. It has now been resolved 
that the prize be awarded triennially to the writer of the best 
éssay upon some subject connected with the etiology, prevention, 
pathology, or treatment, of tuberculosis, especially with 
reference to pulmonary consumption in man ; that, in making 
the award, the College have regard to careful collection of facts 
and original research ; that the value of the prize be 150 guineas, 
or such sum as the interest accrued on the capital, after payment 
of expenses, will permit ; that a bronze medal be awarded to 
the holder of the prize, and a similar medal, to be distinguished 
as the “f second medal,” to the essayist who comes next in order 
of merit. The competition will be open to members of the 
medical profession in all countries, the essays to be type-writt€n, 
and, if written in a foreign language, to be accompanied by a 
translation in English. It is a condition of the competition 
that each prize essay shall become the property of the College, 
though the College may grant its author permission to publish it, 
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On Friday last, a deputation from the British Medical 
Association and the Ophthalmological Society waited upon Mr. 
Bryce, President of the Board of Trade, to urge the adoption 
of more precise tests for eyesight in the examination for the 
mercantile marine,and railway servants. Dr, Macnamara, in 

introducing the deputation, said that railway and merchant 
marine authorities didnot insist upon proper precautions being 
takeħ to exclude men with imperfect eyesight from being 
employed as signalmen, and in the movement of trains and 
evessels, Dr, Argyll Robertson held it was necessary that the 
tests should be adequate and uniform, that they should be 
skilfully employed, gnd that they should be applied at regular 
intervals. The tests should elicit three conditions: (1) the 
acuteness of vision possessed by the applicant; (2) the state of 
tefraction of the candidate’s eye ; and (3) kis acuteness of colour 
perception. Mr. Bryce, in the cousge of his reply, said he was 
glad to gfther from what had been said by members of the 
deputation, that the tests embodied in the Board’s circular of 
last Segtember, to be applied to ‘masté’s and mates, were 
recognised as being sMtisfactory, except in» regard to the 
question of refraction. fie was perfectly certain, however, that 
if the railway compahies’ efaminatiofs did not cover’ this. 
defect, they would soon take steps to apply the test for it, But 
the Board of Trade had no statutory powers as regarded the 
companies in this matter, neither had they any power to apply 


| the tests to all persons entering the merchant service. 


In June of last year, the Society for the Preservation of the 
Monuments of Ancient Egypt discussed the importance of 
having a thorough survey made of the Nile V&lley from the 
First to the Second Cataract—that is to say, of the district. 
which Will be partially converte@.énto a high reservoir when’ 
the dam at Assouan, even in its reduced proportions, is con- 
structed. ‘A draft scheme for such an archeological survey has 
been drawn up by the Committee appointed te decide upon the 
regions to be investigated and the work tobe done. A list has. 
been conipiled to show the most important antiquities along the 
Nile Valley which require examination and copying. The 
Committee propose that ‘the Survey should commence with a 
preliminary reeonnaissance, providing a general map and maps 
of sites, to be followed by plans gf the buildings and special 
inquiries indicated in subsequent sections. It is probable that, 
under the spgcial circumstances of the case, if the maps and. 
plans referred to cannot be pr@pared for publication in Egypt, 
application to the Board of Agriculture might secure their 
multiplication and reduction by the Ordnance Survey. Such a 
course would secure perfect reproduction and a great economy, 
It is proposed that’ illustrations, other than plans, should be 
based on photogmphs, to be subsequently processed in printer’s 
ink. This would secure permanency and great economy, and. 
avoid all the expenses of Band illustration,” which alone was 
availabfe in the expeditions of 178g and 1844. The Committee 
suggest that a non@commissioned officer of the R8yal Engineers,. 
who has passed through the Photographic School at Chatham, 
should be attached to one of ‘the companies of Royal Engineers. 
stationed in Egypt, and be employed in obtaining the photo- 
graphs, It is understood that the preliminary reconnaissance 
is now about to commence, under fhe direction of the*Public 
Works, Irrigagjon, and Archzeoltgical Departments of the 
Egyptian Government, very much in accordance with the ‘de- 
tailed scheme, printed copies of which have been forwarded to 
Egypt. ° 

A PAPER on boiler explosions, read at the Institution of 
Civil Engineers on January 29, by Mr. William H. Fowler, 
presents some points of interest. The theories, such as. 
“ deferred ebullition,” ‘‘ disassociation of water,” ‘‘sphervidal 
condition,” which have been propounded to account for 
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-such explosions, are well known. Mr. Fowler showed’ that 
it was the hot water, rather than the steam, in the boiler 
-which formed the source of destructive energy. „In regard 
to the causes of boiler explosions, there is nothing occult or 
mysterious, They can, asa rule, be traced by’ patient investiga- 
tion to the operation of simple and well-known facts. Thus 
when a boiler-shell is normally in a sfite of high tensiqa, if 
-once a rupture takes place by the action of static stresses on a 
‘locally weak spot, the stored-up energy is capable not only of 
‘tearing the boiler to pieces, but of producing’ all the other „de-° 
structive.effects observed in connection with such disasters. 

Prominent among the principal causes 8f explosions gs the 
corrosion of the boiler-shell. Some explosions have their 
origin in the stresses arising from expansion and contrac- 
tion due to the acti8n of the fire. As an illustration of the 
-stresses set up by unequal &pansion and contraction gn a boiler, 
.a case was mentioned in which an explosion occurred two hours 
after'the fires were rawn. A frequent source of boiler explo- 
sions in the past is the practice of cugting large opeflings in 
boiler-shells, without providing compensating strengthening- 
rings. Overheating fram short&ess of water is a common cause 
-of boiler explosions, but the oper&tion of this cause is different 
from the reason formerly assigned to it. Explosions are not 
the result of turning cold water on to red-h®t plates. What 
takes place is that the overheated plates become gradually 
softened, with the result that tlfey bulge downwards and are rent’ 
at the ordinary working pressure : explosions of this kind are of 
a relatively mild character. Many explosions arise from ex, 
cessive pressure in consequence of the defective action of the 
-safety- -valve. ‘This may occur in a variety of ways, but the: ‘type 
-of valve loaded with a spring Balance i is the most prolific: source. 
Finally, explosions sometimes arise from faulty material and 
construction. As a result of using iron of poor quality with 
punched holes, mcipient flaws are occasionally set up in the 
-seams, and several cases have occurred in which these inherent 
«defects were so situated as torforbid detection when the boiler 
was put together, and were only revealed by the explosion, 
These defects show the value in connection with new work of a 


careful hydraulic test. ° 


THE barometer has been? very high over north-west Europe 
during the past week, afd the type of weather over these 
‘islands has been anti-cyclonic,gwith strong easterly winds or 
gales at several places on our coasts, In the neighbourhood 
of London the maximum day temperatures have not exceeded 

35°, and at night sHarp frosts have occurred. In the suburbs a 
treading of 15° has been recorded, and a few miles distant the 
temperature fell several degrees lower, with 2 radiation tem- 
perature of 6°'5, while over the midland districts of England 
the thermometer ein the shade kas fallen 24° below. the 
freezing point. The Weekly Weather Report published by the 
Meteorologica Office states that during thg week ending the 
-2nd inst. the absolute shade minima recorded were—2° at 
Liandovery on January 28, 1° at Braemar on January 30, and. 
2° at Hillington on January 27. Over the whole country the 
i temperature ranged from 8° to 13° below the mean for the week. 
Snow has fallen gt many paces in different parts of the king- 


. dom. è 


THE beautiful Alpine phenomenon whigh “the Swiss call 

‘ Alpenglühen,” is nota simple red glow of the snowy peaks ate 
sunset; butis sometimes intermittent, the glow returping once 
-or twice after it has apparently died away. Dr. }, Amsler, in 
-a recent communication to the Swiss Natural Science ‘Society, 
-explains this repetition by taking into account ‘the various 
‘deviations undergone by the sun’s rays in passing through the 
tapidly cooling atmosphere, Since the'air is colder in the higher, 
zand warmer in the lower strata, the solar rays undergo a kind 
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of total reflection which makes them pass upwards again, ‘so 
that when the sun has reached a certain position they will no 
longer strike the summits. This is the end of the first glow. 
As the lower air cools, the rays become once more rectilinear, 
and the second glow sets in. When the sun sinks still lower, its 
rays are thrown down upon the glaciers by ordinary refraction. 
This refraction may be intensified by warm air from below 
reaching the upper regions of the air, which would give rise to 
the third glow. But the latter is only rarely observed. 

Ir is gratifying to learn that the Italian Government has 
appeinted a commission to study the violent earthquake which 
occurred in South Italy on November 16. In the meantime, 
Prof. Tacchini has established one result of great interest and, 
possibly, of much practical importance (R. Acecad, dei Lincei, 
Rend. iii, 1894, pp. 365-367). The earthquake was regis- 
tered gt Rome by three pendulums in the Collegio Romano. 
The maximum displacement occurred at Sh. 55m. pem., 
Greenwich mean time ; but the first- movement was registered . 
by the great seismometrograph (length 16m., mass 200 kg.) at 
5h. 52m. 25s., by another (length 6m., mass roo kg.) at 5h. 
52m. 3os., and by a third still less delicate (length 14m., mass 
Io kg.) at Sh. 93m, 20s. Now a clock was stopped at 
the observatory of Messina at sh. 52m., there being no 
slight shock “previously, and the maximum disturbance 


| was registered at the same moment at the observatory 


of Catania. It may be inferred, therefore, that before 
the great shock took place, there was a  microseismic 
motion insensible to man and to ordinary apparatus, But, if 
an instrument as delicate as that at Rome had been installed at 
Messina, the beginning of the motion would have been recorded 
24 minutes before the occurrence of the sensible shock. 

We learn from the Journal of Botany, that a ‘Flora of 
Berkshire,” by Mr. Druce, will shortly be published. ` 

THE constant communication kept up by the central 
authorities at Kew with the directors of the various colonial 
botanic gardens, is bearing fruit in the numerous botanical 
publications which proceed from the Colonies, We have on 
our table the Bulletin of Miscellaneous Information from the 
Royal Botanic Garden, Trinidad, for January 1895 ; the Agri- 
cultural Journal of the Leeward Islands for October 1894; 
and Notes on Antigua Grasses, by Mr. C. A. Barber, Superin- 
tendent of Agriculture for the Leeward Islands ; all containing 
notes and information of value for the dwellers in the Tropics, 

FIve Bulletins of the University of Wisconsin have come 
tous, One, the first of a Science Series, is on the speed of the 
liberation of iodine in mixed solutions of potassium chlorate, 
potassium iodide, and hydrochloric acid, the author thereof 
being Mr. H. Schlundt. His experiments show that the speed 
of the reaction increases to a marked degree with temperature. ` 
The presence in the mixture of an excess of one or more of the 
components also increases the speed, and an increase in the 
“degree of concentration acts in the same manner. The pre- 
sence of hydrobromic acid accelerates the reaction ; and, to a 
less extent, hydrochloric, nitric, and sulphuric acids. Organic 
acids, however, and boric acid, do not increase the speed. The 
four remaining Bulletins referred to belong to the Engineering 
Series. In one, Mr, L. F. Loree traces the development of 
railroads from 1825 to the present time, chiefly dealing with 
the construction of ‘the permanent way, Some practical hints 
in dynamo design are given by Mr. Gilbert Wilkes in the 
second of the series, The next, by Mr. C. T. Purdy, refers to 
the steel construction of buildings ; and the fourth, by Mr. 
A. V: Abbott, deals with telephones and switchboards, 

Two further communications concerning the new iodine 
bases, are contributed by pupils of Prof. Victor, Meyer to the 
current issue of the Berichte. In the first, Mr. John McCrae 
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describes the base and its salts derived from toluene, analogous 
to the ‘compounds previously described by Prof.’ Meyer and 
Herr Hartmann derived from benzene. In the second memoir, 
Mr. Wilkinson describes a further series derived from para- 
chlor-iodo-benzene, C¿H,ClI. The formation of both series} 
occurs precisely as in the case of the benzene derivatives. Thei 
base derived from toluene was prepared from the para iodide of 
toluene as starting point. Its composition is(CgH,. CH,)1 .OH, 
iodine apparently acting, as in the bases previously described,} 
in a trivalent capacity, and forming the central element around} 
_ which the two toluene radicles and the hydroxyl are grouped. | 
The. base itself has only been obtained in aqueous solution, but; 
many of the salts crystallisé well, and are consequently readily] 
‘isolated. The iodide, (CgH,.CHg).I.I, is precipitated as a’ 
white powder, extremely sensitive to light, and melting at 146°. 
The corresponding chloride and bromide both crystallise from 
water in needles which melt at almost the same temperdture in 
the neighbourhood of 178°. The bichromate is a, particularly 
beautiful salt, crystallising from hot water in large orange-red’ 
plates. 
nitrate, (CoH, .CH,),I. NOg, is very soluble in water, and 
melts at 139°. The per-iodide is a remarkable compound, 


(C,H,CH,),[. I}, obtained by addition of tw8 further atoms of |. 


iodine to the ordinary iodide abuve mentioned. It erystallises 
in dark red needles, endowed with a very brilliant lustre, and 
melting at 156°. In addition to these salts, double salts with the 
chlorides of gold, platinum and mercury are described, all of 
which crystallise well and exliibit definite melting points. The 
base of the series described by Mr.. Wilkinson possesses the 
composition (C,H,4Cl),[. OH, being derived from para chlor- 
iodo-berizene by reactions analogous to those by means of which 
the base above described was obtained, and similar'to those 
previously described by Prof. Meyer. The iodide, chloride, 
bromide, nitrate and chromate, as.well as double salts with the 
chlorides of mercury and platinum, have been obtained in well- 
defined crystals. Hence it would appear that the reactions 
discovered by Prof. Meyer and Herr Hartmann, between 
iodosobenzene and silver oxide, and between sulphuric acid and 
iodosubenzene, which resulted in the preparation of the first 
iodonium bases, are of pretty general application in the benzene 
series. These remarkable compounds containing iodine as the 
grouping element. must now, therefore, be regarded as 
thoroughly well, established, and the older. idea as to the 
nature of the iodine atom must give place to a fuller conception 
of the capabilities of that element. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Chacma Baboon (Cynocephalus porcaritus) 
from South Africa, presented by Captain Webster; a White- 
throated Capuchin (Cebus hypoleucus) from Central America, 
presented by Mr. H. W. Manning; a Senegal Parrot (Pæo- 
cephalus senegalus) from West Africa, presented by Miss 
Alice Firman. ; f 








OUR ASTRONOMICAL COLUMN. . 


New STARS AND NEBULÆ.—The first number of the As/yo- 
physical Journal has come to hand. It is practically a con- 
tinuation ot Astronomy and Astro-Physics in a slightly different 
form, and is now punished by the Chicago University Press. 
Among the contributions to the journal is a paper, by Prof: W. 
W. Campbell, on, some interesting and significant changes 
which have occurred recently in the spectrum of Nova Aurige. 
The intensities of the two lines at A 4360 and A §750 appear o 
have decreased very materially. When Prof. Campbell observed 
the Nova spectrum in 1892, these ‘two lines were stronger in 
the Nova than in the nebule in the spectra of which they were 
seen and photographed. Observing last November, however, 


he found that this condition of things'was reversed, the lines 
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appearing relatively fainter in the Nova than in the nebule. As 
is now very well known, the spectra of nebulz differ both as- 
regards the number and intensity of the lines. The recent 
observations of.the Nova seem to show that the spectrum is not 
only nebular, but it is approaching the average type of nebular- 
spectrum. ‘Prof.eCampbell thus sums up the bearing of 
spectroscopic ‘observations upon theories proposed to account. 
for the genesis of new stars :— 

“The Harvard College Observatory has shown that both: 
Nova Aurigee and Nova Normz at discovery pdssessed sub- 
stantially identical spectra of bright and dark lines, similarly 
and equaily displaced. Both diminished in brightness and both 
assumed tbe nebular type of spectrum, The new star of 1876- 
in Cygnus probably had nearly an identical history: passing, 
from e@ bright star with a spectrum of bright and dark lines, to- 


-a faint object with a spectrum consisting of one bright line 


(undout tedly the nebular line A 5010, or the two nebu ar lines. 

A 5010 aud A 4960 combined), We may say that only five ‘new 

stars’ have been discovered since thtgapplication of. the spéctro- 

scope to &tionomical investigations, and that three of these 

have had substantially identical spectroscopic histories. This. 
is a remarkable fact. We cannot say whatethe full significance- 
of this ®t is, One regut, however, is very clear: the special” 
theori:s propounded by various spectroscopist$ to account for - 

the phenomena observed i in Novg Aurigee must unquestionably: 

give way ‘to the more®gAzeral uteories.” bf 


THE DESIGNATION OF Comets. —A uniform system of 
cometary notation is certainly needed. The Observatory 
points out that tough the small letters a, J, c, &c., are now 
generally used to denote the order of discuvery, and Roman- 
numerals 1., II., ILL, &c., go indfcate the order of perihelion 
passage, astronomers are not agreed whether to write Comet a> 
1894, Brouks’s Comet, or Comet Brooks. It is therefore sug- 
gesicd, and the suggestion deserves to be acted gipon, that in 
the future the order shall be letter, year, Roman numeral, dis- 
coverer, The full name of the comet would then run as fol- 
lows :—%Coméi a 1892, I. (Swift) and if any part of the name 
be quoted, this order should be preserved. Those who have- 
had to searoh for observation of comets in astronomical publica-- 
tions, will welcome the system of ungformity in indexing, pro- 
posed by our contemporary. 





THE NEW CONSTITUENT OF THE 
ATMOSPHERES 


I. Density of Nitrogen from Various Sources. 
Ina former paper” it has been show that nitrogen extracted: 
from chemical compounds is about * per- cent. lighter than. 


‘atmospheric hitrogen,” 
The mean numbers for the weights of gas contained in the: 


globe used were as follows :— 


From nitric oxide a) is ea © a 2'300 

From nitrous oxide ..' ua i 2 2990 

Fromgammopium nitrite ae see © eee 2'2987 
while for ‘atmospheric nitrogen” there was found— 

By hot copper, 1892... =P Ke 5 s.. 2'3103 

By hot iron, 1893 see Eae a 2°3100 

By frrous hydrate, 1894 2:3102 


At the sugġestiog of Prof. Thorpe experiment$ were subse- - 
quently tried with nitrogen liberated from zea by the action of 
sodium hypobromite. , The hypobromite was prepared from. 
commercial materials in the proportions recommended for the. 
analysis of urea. ‘The reaction: was well under control, and 
the gas could be liberated as slowly as desired. 

In the first experiment the gas wfs submitted to no Sther 
treatment than slow passage through potash and phosphoric. 
anhydride, but i? soon became apparent that the nitrogen was 
contaminated. Te ‘‘inert and inodorous”, gas attacked.” 
*igorously the mercury of the Tépler pump, and was described. 
as smelling like a dead rat. As ta the weight, it proved to be- 
in excess evensof the weight of atmospheric nitrogen. 

_ The corrosion of the mercury and the evil smell were in great 

1 Abstract of a paper by Lord Rayleigh, Sec. R.S., and Prof. William 
Ramsay, F.R.S., read before the Royal Society, at a ‘special meeting, om. 


January 3r. 
2 Rayleigh, “On an Anomaly encountered in Determinations of the.. 


Density of Nitrogen Gas,” Roy. Soc. Prac. vol. lv. p. 340, 1894. ` 
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degree obviated by passing the gas over hot metals. For the 
fillings of June 6, 9, and 13 the gas passed through a short 
length of tube containing copper in the form of fine wire heated 
by a flat Bunsen burner, then through the furnace over red-hot 
iron, and back over copper oxide. On Jyre 19 the furnace 
tubes were omitted, the gas being treated with red hot copper 
only, The mean re reduced so as to correspond with those 
above quoted, is 2'298 5. 

Without using heat, it has not been found possible to prevent 
the corrosion of the mercury. Even when no urea is employed, 
and air simply bubbled through, the hypobromite solution is 
allowed to pass with constant shaking over mercury: contained 
in a U tube, the surface of the metal was soon fouled. 

Although the results relating to urea nifrogen are intgesting 
for comparison with that obtained from other nitrogen com- 
pounds, the original object was not attained on account of the 
necessily of retaming the treatment with hot metals. We have 
. found, however, that nitgsgen from ammonium nitrite may be 
prepared without the employment of hot tubes whose weight 

„agrees with that above quoted. It is true that the gas smells 
slightly of ammonja, easily removable by sulphuric acid, and 
apparently also of oxides of nitrogen. The mean result ‘from 
three fillings ise2-2987. 

It will be seen that, in spite of the%Slight nitrous smell, there 
is no appieciable difference Sm the densities of gas prepared 
from ammonium nitrite with antl without the treatment by hot 
metals, The result is interesting as showing that the agree- 
‘ment of numbers obtained for chemical gitrogen does not 
depend upon the use of a red heat in the process of purifica- 
tion, 

The five results .obtained Tn mose or less distinct ways for 
«chemical nitrogen stand thus :— 





From nitric oxide ver ase tee © i. 2°00 
From nifrous oxide... 272990 
From ammonium nitrite purified at a red heat 2:2087 
From urea 2'3985 
From ammonium nitrite’ purified i in the cold. pe 

' Mean . ooo 2°2990 


These numbers, as well as those àbove Saad for ‘‘atmo- 
spheric nitrogen,” are subject to a deduction of 0°0006 for the 
shrinkage’ of the globe when exhausted. 1 If they are then 
multiplied in the ratio of 2°3108 : 1'2572, they will express the 
weights of the gas in grams ger litre. Thus, as regards the 
mean numbers, we find as the weight per litre under standard 
conditions of chemical nitrogen 1°2505, thateof atmospheric 
nitrogen being 1'2572, ` e 

It is of interest to compare the density of nitrogen obtained 
from chemical compourfds with that of oxygen. We have 
Na: = 2'2984 : 2'6276 = £. 87471; so tha if O, = 16, 
Ny = = 13 ‘9954. Thus, when the comparison is with chemical 
nitrogen, the ratio is very nearly that of 16: 14 but if “ atmo- 
spheric nitrogen” be substituted, the ratio of small integers is 
‘widely departed from. 

To the above list may be added nitrogen prepared in yet an- 
-other manner, whose weight ‘has been determined subsequently 
to the isolation of the new dense constituent ®f the atmosphere., 
In this case nitrogen was actually extracted from. air by means 
of magnesium. “The nitrogen th@s separated was then con- 
verted into ammonia by action of water upon the n&gnesium 
nitride, and @fterwards liberated in the free state by means of 
calcium hypochlorite. The purification was conducted in the 
usual way, and included passage over red-hot copper and copper 
oxide, ‘The following was the result ;— 


Globe empty, October 30, November 5 ...  2'82313 
Globe full, October 3 AS asi ses 0°5 2395 
Weight of gas Pa a. ae 2°29918 


It differs inappreciably from the mean of other’ results, viz. 
2°2990, and is of special interest as relating to gas which at ong 
stage of Ys history fornied part of the atmosphere. 

Another determination, with a different apparatus, of the 
density of ‘‘ chemical ” nitrogen’ from the samt source, mag- 
nesium nitride, which had been prepared by passing ‘‘ atmo- 
spheric’ nitrogen over .ignited . magnesium, may here ‘be 
recorded. The sample differed -from that previously mentioned, 
inasmuch as it had not been subjected to treatment with red- 


1 Rayleigh, “On the Densities of the Principal Gases,” Roy, Soc. Proc. 
wol, lii. p. 134, 1893- 
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° 
hot copper. After treating the nitride with water, the resulting 
ammonia was distilled off, and collected in hydiochloric acid ; 
the solution was evaporated by degrees, the dry ammonium 


- chloride was dissolved in water, and its concentrated solution 


added to a freshly-prepared solution of sodium hypobromite. 
The nitrogen was collected in a gas-holder over water which 
had. previously been boiled, so as, at all events, partially to 
expel air. The nitrogen passed into the vacuous globe through _ 
‘a solution of potassium hydroxide, and through two drying- 
-tubes, one containing soda-lime, and the other phosphoric 
anhydride. i 

At 18'38° C. and 754°4 mm. pressure, 162° 843 c.c. of this 
niteogen weighed 0° 18963 gram. Hence, 

Weight ofr litre at 0° C. and 760 mm. pressure = 12531 
gram. 

The mean result of the weight of, 1 litre of “chemical a 
nitrogen bas been found to equal r’2505. It is therefore 
seen that ‘‘chemical” nitrogen, derived hom ‘‘ atmospheric” 
‘nitrogen, without any exposure to red-hot copper, possesses the 
usual densily. 

Experiments were also made, which had for their object, to 


prove that the ammonia produced from. the magnestum nitride 


is identical with ordinary ammonia, and contains no other com- 
pound of a basic character. For this purpose the ammonia 
was converted into ammonium chloride, and the percentage of 
chlorine determiped by titration with a solution ‘of silver nitrate 
which had been standardised by titrating a specimen of pure 
sublimed ammonium chloride. The silver solution was of such 
a strength that r c.c. precipitated the chlorine from o‘oo1701 
gram of ammonium chloride. 

(1) Ammonium chloride from orange-colovred sample of 
magnesium nitride contained 66°35 per cent. of chlorine. 

(2)-Ammonium chloride from blackish magnesium nitride 
contained 66°35 per cent. of chlorine. 

(3) Ammonium chloride from nitride containing a large 
amount of unattacked magnesium contained 66°30 per cent. of 
chlorine. < 

Taking for the atomic weights of hydrogen H = 1'0032, of 
nitrogen N = 14'04, and of chlorine Cl = 35 46, the theo- 
retical amount of chlorine in ammonium chloride is 66'27 per 
cent, 

From these results—that nitrogen prepared from magnesium 
nitride, obtained by passing “‘ atmospheric” nitrogen over red- 
hot magnesium has the density of ‘‘chemical” nitrogen, and 
that ammonium chloride, prepared from magnesium nitride, 
contains practically the same percentage of chlorine as pure 
ammonium chloride—it may be concluded that red-hot mag- 
nesium withdraws from ‘atmospheric nitrogen” no substance 
other than nitrogen pepe of forming a basic compound with 
hydrogen, 


IL Reasons for suspecting a hitherto Undiscovered Con- 
stituent in Air. 


When the discrepancy of weights was first encountered, 
attempts were naturally made to explain it by contamination 
with known impurities. Of these the most likely appeared to be 
hydrogen, present in the lighter gas in spite of the passage over 
red-hot cupric oxide, But inasmuch as the intentional introduc- 
tion of hydrogen into the heavier gas, afterwards treated in the 
same way with cupric oxide, had no effect upon its weight, this 
explanation had to be’ abandoned, and finally it became clear 
that the difference could not be accounted for by the presence 
of any known impurity. At this stage it seemed not improb- 
‘able that the lightness of the gas extracted from chemical 
compounds was to be explained by partial dissociation of 
nitrogen molecules N, into detached atoms. In order to test 
this suggestion both kinds of gas were submitted to the action 
of the silent electric discharge, with the result that both retained 
their weights unaltered. This was discouraging, and a further 
experiment pointed still more markediy i in the negative direc- 
tion. The chemical behaviour of nitrogen is such as to suggest 
that dissociated atoms would possess a high degree of activity, 
and that even though they might be formed in the first instance 
their life would probably be short. On standing they might be 
expected to ‘disappear, in partial analogy with the known 
behaviour of ozone. With this idea in view, a sample of 
‘chemically, prepared nitrogen was stored for eight months. But 
at the end of this time the density showed no sign of increase, ` 
remaining exactly as at first.? 


, 


1 Roy. Soc. Proc. vol, Iv., De 344, 1894. 
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‘Regarding it as established that one’ or other of the gases 
must bea mixture, containing, as the case might be, an ingre- 
dient much heavier or much lighter than ordinary nitrogen, we 
had to consider the relative. probabilities of the various possible 
„interpretations. Except upon the already discredited hy pothesis 
of dissociation, it was difficult to see how the gas of chemical 
origin could be a mixture. To suppose this would be to admit 
‘two kinds of nitric acid, hardly reconcilable with the work of 
Stas and others upon the atomic weight of that substance. The 
simplest explanation in many respects was to admit the exist- 
ence of a second ingredient in air from which oxygen, moisture, 
and carhonic anhydride hid already been removed. The pro- 
portional amount required was not great. If the density ofthe 
supposed gas were double that of nitrogen 4 per cent. only by 
volume would be needed; or if the density were but half as 
much again as that of nitrogen, then 1 per cent. would still 
suffice. But in accepting this explanation, even provisionally, 

` we had to face the improbability that a gas surrounding us on all 
sides, and’ present in enormous quantities, could have remained 
so Jong unsuspected. 

The method of most universal application by which to test 
whether a gas is pure or a mixture of components of different 
densities is that of diffusion. By this means Graham succeeded 
in effecting a partial separation of the nitrogen and oxygen of 
the air, in spite of the comparatively small difference of 
densities. If the atmosphere contain an unknpwn gas of any- 
thing like the density supposed, it should be possible to prove 
the fact by operations conducted upon air which had undergone 
atmolysis, This experiment, although in view from the first, 
was not executed until a later stage of the inquiry (§ 6), when 
results were obtained sufficient of themselves to prove that the 
atmosphere contains a previously unknown gas, 

But although the method of diffusion was capable of decid- 
ing the main, or at any rate the first question, it held out no 
prospect of isolating the new constituent of the atmosphere, and 
we, therefore, turned our attention in the first instance to the 
consideration of methods more strictly chemical, And here the 
question forced itself upon us as to what really was the evidence 
in favour of the prevalent doctrine that the inert residue from 
air after withdrawal of oxygen, water, and carbonic anhy- 
dride, is all of one kind, : 

. The identification of ‘‘ phlogisticated air” with the con- 
Stituent of nitric acid is due to Cavendish, whose methed con- 
sisted in operating with electric sparks upon a short column of 
gas confired with potash over mercury -at the upper end of an 
inverted [J tube.* i 

Attempts to repeat Cavendish’s experiments in Cavendish’s 
manner have only increased the admiration with which we re- 
gard this wonderful investigation. Working on almost micro- 
scopical quantities df material, and by operations extending 
over days and weeks, he thus established one of the most im- 
portant facts in chemistry. And what is still more to the pur- 
pose, he raises as distinctly as we could do, and to a certain 
extent resolves, the question above suggested. The passage is 
so important that it will be desirable to quote it at full length. 

“ As far as the experiments hitherto published extend, we 
scarcely know more of the phlogisticated part of our atmo- 
sphere, than that it is not diminished by lime-water, caustic 
alkalies, or nitrous air; that it is unfit to support fire, or main- 
tain life in animals ; and that its specific gravity is not much 
Jess than that of common air: so that though the nitrous acid, 
by being united to phlogiston, is converted into air possessed 
of these properties, and consequently, though it was reasonable 
to suppose, that part at least of the phlogi-ticated air of the 
atmosphere consists of this acid united to phlogiston, yet it was 
fairly to be doubted whether the whole is of this kind, or 
whether there are not in reality many different substances 
compounded together by us under the name of phiogisticated 
air. I therefore made an experiment to determine whether the 
whole ofa given portion of the phlogisticated air of the atmo- 
sphere could be reduced to nitrous acid, or whether there was 
not a part of a'different nature to the rest, which would refuse 
to undergo that change. The foregoing experiments indeed 
in some measure decided this point, as much the greatest parè 
of the air let up into the tube lost its elasticity ; yet as some 
remained unabsorbed, it did not appear for certain whether that 
was of the same nature as the rest or not. For this purpose I 
diminished a similar mixture of dephlogisticated and common 
air, in the same manner as before, till it was reduced toasmall 


1 “Experiments on Air,” PAzl. Trans. vol. lxxv. p. 372, 1785» - 
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part of ifs original bulk. Ithen, in order to decompound’ as 
much as I could of the phlogisticated air’ which remained in the 
tube, added some dephlogisticated air to it, and continued the 
spark until no further diminution took place. Having by 
these means condersed as much as I could of the phlogisticated 
air, Llet up some solution of liver‘of sulphur to absorb the 
dephiogisticated air ; after which only a small bubble ‘of air 
remagned unabsorbed, which certainly was not more tnan iły 0f 
the bulk of the phlogisticated air let up into the tube; so, that 
if there‘is any part of the phlogisticated air of our atmosphere 
evhich differs from the rest, and cannot be reduced: to nitrous 
acid, we may safely conclude that it is not more than ,3,th 
part of the whole.” | : . 

Although Cavendish was satisfied with his result, and does 
not decide whether the small residue was genuine, our ex- 
periments about to be related render it not improbable that 
his residue was really of a different kind fram the main bulk of 
the ‘‘phlogisticated air,” and conttjned the gas now called 
argon.. @ : UREAN ees 

Cavendish gives data} from which it is possible to determine 
the rate of absorption of the mixed gases én his experiment. 
This wae about I c.c. pr hour, of which two-fifths would be 
nitrogen. ý 


° 
Ill, Methods of Causing Pee Nitragen to Combine. . 


To eliminate nitrogen from fir, in order to ascertain whether 
any other gas could be detected, involves the use of some ab- 
sorbent. The elemants which have been found to combine directly 
with nitrogen are: boron, silicon, titanium, lithium, strontium, - 
barium,’ magnesium, aluminium, mercury, and, under the 
influence of an electric discharge, hydrogen in presence of acid, 
and oxygen in presence of alkali. Besides these, a mixture of 
barium carbonate &nd carbon at a high temperature is known to 
be effective. Of those tried, magnesium in the ‘form of turnings 
was found to be the best. When nitrogen is passed over 
magnesigm, heated in a tube of dard glass to bright redness, 
combustion with incandescence begins at the end of the tube 
through which the gas is introduced, and proceeds regularly 
until all thé metal has been converted into nitride. Between 
7 and 8 litres of flitrogen can be abSorbed inea single tube; 
the nitride formed is a porous, dirty orange-coloured substance. 


IV. Early Experiments on Sparling Nitrogen with Oxygen 
in presence of. Alkali, 


In our earliest attempts to isolate the suspected gas by the 
method of Cavendish, we used a Ruhmkorff coil of medium’ 
size actuated by a battery of five Grove cells. The gases were 
contained in a test-tube standing over a large quantity of weak 
alkali, and the current was conveyed in wires’ insulated by 
U-shaped glasa tubes passing through the liquid round the 
mouth of the test-tube. With®the given battery and coil a 
somewhat short spark or arc of about 5 mm. was found to be 
more favourable than a longer one. When, the mixed gases 
were in the right proportion the rate of absorption was about 
30 c.c. per hour, or thirty times as fast as Cavendish could work’ 
with the el@ctricakmachine of his day. s 

To take an exareple, one experiment of this kind started with 
50c.c. ofair. To this oxygen was gradually added, until oxygen 
being in excess, there was n® perceptible conts&clion during an 
hour's spasking. The remaining gas was then transferred at 
the pneumatic trough to a small measuring vessq@, sealed by’ 
mercury, in which fhe volume was found to be r'oc.c. On 

*treatment with alkaline pyrogallate, the gas shrank to 0°32 cc. 
That this small residue could not be nitrogen was argued from 
the fact that it had withstood the prolonged action of the spark, 
although mixed with oxygen in nearly the most favourable 
proportion. s ° 

The residue was then transferred to the tes®tube with an 
addition of another 50 c.c. of air, 2nd the whole worked up 
with oxygen as’ before. The residue was now 2'2 c.c., and, 
after removal of oxygen, 0°76 c.c. ee F 

® Although it seemed almost impossible that \hesegresidues 
could be either nitrogen or hydrogen, some anxiety was not un- 
natural, seeing that the final sparking took place under some- 
what abnormal conditions. The space was very restricted, and 
the temperature (and with it the proportion of aqueous vapour): 
was unduly high. But any doubts that were felt upon this 
score were removed by comparison experiments in which the 
whole quantity of air operated on was very small. Thus, when 


1 Phil. Trans. vol. lxxviii, p. 271, 1788. 
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a mixture of 5 c.c; of air with 7 c.c: of oxygen was sparked for 
14 hours, the residue was 0°47 c.c., and after removal of oxygen 
0°06 c.c. Several repetitions having given similar results, it 
became clear that the final residue did not depend upon any- 
thing that might happen when sparks passgd through a greatly 
reduced volume, but was in proportion to the amount of air 
operated upon, ws 

No satisfactory examination of the ré&sidue which refused to 
be oxidised could be made without the accumulatlon of a farger 
quantity. This, however, was difficult of attainment at the time 
in question. It was thought that the cause probably lay in thg 
solubility of the gas in water, a suspicion since confirmed. A 
length, however, a sufficiency was collected ‘to allow of spark- 
ing in a specially constructed tube, when # comparison with the 
air spectrum, taken under similar conditions, proved that, -at 
any rate, the gas was not nitrogen. At first scarcely a trace of 
the principal nitrogen ‘lines. could be seen, but after standing 
over water for an hour or gevo these lines became apparent. 


V. Early Experments on Withdrawal of Nitrogen from Air by 
megns of Red-hot Magnesium. 

A preliminary experiment carried out by Mr. Percy Williams 
on the absorption of atmospheric nitogen, freed from oxygen 
by means of red-hot copper, in whick the gas was not passed 
over, but simply allowed to fegoain inycentact with the metal, 
gave a residue of density 14°88. eThis result, although not con- 
clusive, was encouraging ; and an attempt was made, on a 
larger scale, by passing atmospheric nitrogen backwards and 
forwards over red-hot’ magnesium from one large gas-holder 
to another to obtain a considerable quantity of the heavier gas. 
In the course of ten days, about 1g00 c.c. were collected and 
transferred gradually to a mercury gas-holder, from which the 
gas was passed over soda-lime, phosphoriw anhydride, mag- 
nesium at a Yed-heat, copper oxide, soda-lime, and phosphoric 
anhydride into a second mergury gas-holder. After some days 
’ the gas was reduced in volume to about 200 c.c., and its density 
was found to be 16'1. Aftêr further absorption, in Which the 
volume was still further reduced, the density of the residue was 
increased to 19°09. . œ 

On passing gparks for*several hours throwgh a mixture of a 
small quantity of this gas with oxygen, its volume was: still 
further reduced. Assuming that this reduction was due to the 
further elimination of nitrowen, the density of the .remaining 
gas was calculated to be 20°0. 

The spectrum of the gas of density 19°09, though showing 
nitrogen bands, showed many other lines which were not recog- 
nisable as belonging to any known element: © 


° et 
VI. Proof of the Presence of Argon in Air by means of . 
* Almolysis. : 


It has already (§ IL.) beenesuggested that it “atmospheric 
nitrogen” contains two gases of different densities, it should 
be possible to obtain direct evidence of the fact by the 
method of atmoly$is. The present section contains an account 
of carefully conducted experiments directed to this end. 

The atmolyser was prepared (after Graham) by cgmbining a 
number of. ‘‘churchwarden” tobacco pipes, At first twelve 
pipes were used in three groups, each group including four 
Pipes connected ein series. The three groups were then .con- 
nected in parallel, and placed in a large glass tube closed in 
such a way that a partial vacuum could be maintained in the 
space outside the pipes by a water pump. One end of the 
combination of pipes was open to the atmosphere; the other 
end was connected to a bottle aspirator, initially full of water, 
and so arranged as to draw about 2 per cent. of the air which 
entered the other end of the pipes. The gas collected was 
thus a very small proportion of that which leaked through the 
pore of the pipes, and sRould be relatively rich in the heavier 
constituents of the atmosphere. The flow of water from the 
aspirator could not be maintained very constaf#t, but the rate of 
2 per cent, was never much exceeded. ` i 

The air thus obtained was treated ‘exactly as ordinary air had 





been treZted in determinations of the density of atmospheric, 
Oxygen was removed by red-hot capper, followed. 


nitrogen. 
by cupric oxide, ammonia by sulphuric acid, moisture and car- 
bonic acid by potash and phosphoric anhydride. . 

In a total weight of approximately 2'3 grams the excess of 
weight of the diffused nitrogen over ordinary atmospheric nitro- 
gen was in four experiments, 0°0049, 0°0014, 0ʻ0027, Oʻ'OOI5. 

The mean excess of the four determinations is 0ʻ00262 gram, 
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[ 
or, if we Smit the first, which depended upon a vacuum weigh-- 


ing of two months old, 0’00187 gram. 

The gas from prepared air was thus in every case denser than 
from unprepared air, and toan extent much beyond the possible 
errors of experiment. The excess was, however, less thin had 
been expected, and it was thought that the arrangement of the 
pipes could be improved. The final delivery of-gas from each 


of the groups in parallel being so small in comparison with the- 


whole streams concerned, it seemed possible that each group 
was not contributing its proper share, and even that there might 
be a flow in the wrong direction at the delivery end of one or 
two of them. To meet this objection, the arrangement in: 
paigllel had to be abandoned, and for the remaining experi: 
ments eight pipes were connected in simple series. 
surface in operation was thus reduced, but this was partly com- 
pensated for ‘by an improved vacuum. 
made under thé new conditions, in which the ‘excess was 
I., 0°0037 ; II., 0'0033. 


The excess being larger than before is donbtless duè to the- 


greatér efficiency of the atmolysing apparatus. .It should be- 
mentioned that the above recorded experiments include all that 
have been tried, and the conclusion seems inevitable that 
“atmospheric nitrogen ” is a mixture, and not a simple body, 

It was hoped that the concentration of the heavier constituent 
would be sufficient to facilitate its preparation in a pure state by 
the use of prepared’ air in substitution for ordinary airin the- 
oxygen apparatw®. The advance of 34 milligrams on the IF 
milligrams, by which atmospheric nitrogen is heavier than 
chemical nitrogen, is indeed ‘not to be despised, and the use of 


prepared air would be convenient if the diffusion apparatus - 


could be set up on a large scalé and be made thoroughly self- 
acting. f 


VII Negative Experiments to prove that Argon is not derived 
From Nitrogen from Chemical Sources, 


Although the evidence of the existence of argon in the atmo-" 
sphere, derived.from the comparison of densities of atmospheric 
and chemical nitrogeri and from the diffusion experiments 
($ VL), appeared overa helming, we have thought it undesirable- 
to shrink from any labour that would tend to complete the- 
verification, With this object in view, an experiment was 
undertaken and carried to a conclusion on November 13, in 
which, 3 litres of chemical nitrogen, prepared from ammonium. 
hitrite, were treated ‘with oxygen in precisely the manner in 
which atmospheric nitrogen had been found to yield a residue- 
of argon. The gas remaining at the close of the large scale 
operations was worked up as. usual with battery and coil until 
the spectrum showed only slight traces of the nitrogen lines. 
When cold, the residue measured 4¢.c. This was transferred,. 
and after treatment with alkaline pyrogallate to remove oxygen, 
measured 3'3 c.c. If atmospheric-nitrogen had been employed, 
the final residue should have been about 30¢.c. Of the 3°3 c:¢. 
actually left, a part is accounted fur ‘by an acciden!, and the 
result of the experiment is to show that argon is not formed by 
sparking 2. mixture of oxygen and chemical’ nitrogen. 

‘In a second experiment of the same kind 5660 c.c. of nitrogen. 
from ammonium nitrite’ was treated with oxygen, The final 
residue:was 3°5 c.c.; and was found to consist mainly of argon. 

The source of the residual argon is tobe sought in the water 
used for the manipulation of the large quantities of gas (o litres. 
of nitrogen and 11 litres of oxygen) employed. When carbonic 
acid was collected in a similar manner and subsequently ab- 
sorbed by potash, it was fund to have acquired a contamination 
consistent with this explanation. : i 

Negative experiments were also carried out, absorbing nitro- 
gen by means of magnesium. In one instance 3 litres of nitrogen 
prepared from ammonium chloride and bleaching-powder was. 
reduced in volume to 4'5 c.c., and on sparking with oxygen its. 
volume was further reduced to about 3 c.c. The residue ap- 
peared to consist of argon. Another experiment, in which 15. 
litres of nitrogen from ammonium nitrite was absorbed, gave a 
final residue of 3'5 c.c. Atmospheric nitrogen, in the latter 
case, would have yielded 150 c.c., hence less than 2yth of the 
normal quantity was obtained, It should bė mentioned that 
Itakage occurred at one stage, by which perhaps 200 c.c. of air 
entered the apparatus ; atid besides, the nitrogen was collected 
over water from which it doubtless acqhired some argon. 
Quantitative negative experiments of this nature are exceedingly 
difficult, and require a long time to carry them to ‘a successful 
conclusion. i i : o 


The’porous. 


Two experiments: weré- 
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VIIL Separation of Argon on a Large Scale. 


To prepare argon on a large scale, air is freed from oxygen 
by means of red-hot copper. The residue is then pas-ed from 
a gas-holder through a combustion tube, heated in a furnace, 
and containing copper, in order to remove all traces of oxygen ; 
the issuing gas is then dried by passage over soda-lime and, 
phosphorus pentoxide, after passage through a small LJ tube 
containing sulphuric acid, to indicate the rate of flow. lt then 
enters a combustion-tube packed tightly with magnesium turn- 
ings, and heated to rédness in a second furnace. From this 
tube it passes through a second index-tube, and enters a small 
gas-holder capable of containing 3 or 4 litres, A single tube 
of magnesium will absorb from 7 to 8 litres of nitrogen. The 
temperature must be nearly that of the fusion of the glass, and 
the current of gas must.be carefully regulated, else the heat 
developed by the union of the magnesium with nitrogen will 
fuse the tube. : 

Having collected the residue from 100 or 150 litres of 
atmospheric nitrogen, which may amount to 4 or 5 litres,eit is 
transferred to a small gas-holder connected with an apparatus, 
where! y, by means of a species of aself-acting Sprengel’s pump, 
the gas is caused to circulate through a tube ‘half filled with 
copper and half with copper oxide; it then traverses a tube 
half filled with soda-lime and half with phosphorus pentoxide ; 
it then passes a reservoir of about 300 c.c. capacity, from which, 
by raising a mercury reservoir, it can be expelled into a smali 
gas-holder. Next.it passes through a tube containing mag- 
nesium turnings heated to bright redness. The gas is thus 
-freed from any possible contamination with oxygen, hydrogen, 
or hydrocarbons, and nitrogen is gradually absorbed. As the 


amount of gas in the tubes and reservoir diminishes in volume, | 


it draws supplies from the gas-holder, and finally, the circulat- 
ing system is full of argon in a pure state. The circulating 
system ol tubes is connected with a mercury pump, so that, in 
changing the magnesium tube, no gas may be lost. Before 
ceasing to heat the magnesium tube the system is pumped 
empty, and the collected gas is restored to the gas-holder ; 
finally, all the argon is transferred from the mercury reservoir 
to the second small gas-holder, which should preferably be filled 
with water saturated with argon, so as to prevent contamination 
from oxygen or nitrogen ; or, if preferred, a mercury gas-holder 
may be employed.. The complete removal of nitrogen from 
argon is yery slow towards the end, but circulation for a couple 
of days usually effects it. ; 

The principal objection to the oxygen method of isolating 
argon, as hitherto described, is the extreme slowness of the 
operation. . In extending the scale.we had the great advantage 
of the advice of Mr. Crookes, who not long since called atten- 
tion to the flame rising from platinum terminals, which convey 
a high tension alternating electric discha'ge, and pointed out its 
dependence upon combustion of the nitrogen and oxygen of the 
air.) The plant consists of a De Meritens alternator, actuated 
by a gas engine, and the currents are transformed to a high 
potential by:means of a Ruhmkorff or other suitable induc.ion 
coil. The highest rate of absorption of the mixed gases yet 
attained is 3 litres per hour, about 3c00 times that of Caven- 
dish. It is necessary to keep the apparatus cool, and from this 
and other cduses a good many difficulties have been en- 
countered, . 

In one experiment of this kind, the total air led in after 


seven days’ working, amourited to 7925 c.c., and of oxygen | 


(prepared from chlorate of potash),. 9137 c.c. On. the eighth 
and ninth days oxygen alone was added, of which about 
500 c.c, was consumed, while there remained about 700 c.c, in 
the flask. Hence the proportion in which the air and oxygen 
combined was as 79:96. The progress of the removal of the 
nitrogen was examined from time to time with the spectro- 
scope, and. became ultimately very slow. At last the yellow 
line disappeared, the contraction having apparently stopped for 
two hours. Itis worthy of notice. that, with the removal of the 
nitrogen, the arc discharge changes greatly in appearance, 
becoming narrower and blue rather than greenish in colour. 
The final treatment of the re idual 700 c.c. of gas was on the 
model of the small scale operations already described. Oxygen 
or hydrogen could be supplied at pleasure from an electrolytic 
apparatus, but ia no way could the volume be reduced below 
65.c.c. This re idue refused oxidation, and showed no trace 
of the yellow line of nitrogen, even under-favourable condi- 


tions, : 
1 Chemical News, vol. Ixv. p. 30%, 1892. 
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When the gas stood for some days over water, the nitrogen 
line reasserted itself in the spectrum, and many hours’ sparking 
with a little oxygen was required again to get rid of it. Inten- 
tional additions of air to gas free from nitrogen showed that 
about 14 per cent. was clearly, and about 3 per cent. was con- 
spicuously, visible. About the same numbers apply to the 
visibility of nitrogen jn oxygen when sparked under these 
condigions, that is, at atmospheric pressure, and with a jar 
connected to the secondary terminals. 


IX. Density of Argon prepared by means of Oxygen. 


A first estimate of the density of argon: prepared by the 
oxygen method was founded upon the data already recorded 
respecténg the volume present in air, on the assumption that 
the accurately known densities of atmospheric and of chemical 
nitrogen differ on account of the presence of argon in the former, 
and that during the treatment with oxygen fhothing is oxidised 
except nitrogen. Thus, if *e 


D = density of chemical nitrogen. 
D= i atmospheric nitrogen, 
e J= 3 argon, 
@ == proporti®nal volume of argon in atmospheric 


nitrog€n, A 
the law of mixtures give’ è j 


G . ad+(1-a)D=D', 
or : e @=D+(D'-D)/a 
In this formula D’-D and a are both ‘small, but they are 
known with fair accuracy. From the data already given 
ne ae 
0°79 X 7925 
whence if (on an arbitrary scale of reckoning) °D =2°2990, 
D’=2°3102, we find d=3°378. Tis if N, be 14, or O, be 16, 
the density of argon is 20°6. °, 

A direct determination by weighing is desirable, but hitherto 
it has not begn feasible to collect by this means sufficient to 
fill the large globe employed for othey gases. A mixture of 
about 400 c.c. of argon with pure oxygen, however, gave the 
weight 2°7315, 0°1045 in excess of the weight of oxygen, viz. 
2°6270, Thus, if a be the ratio of the volume of argon to the 
whole volume, the number for argon will be 

2°6270+0°'1045/a. 

The value of a, being involved only in the excess of weight 
above that of oxygen, does not require to be known very ac- 
curately. Sufficiently concordant analy8es by two methods gave 
a=0'1845; whence for the weight of the gas we get 3'193, so 
that, if O, = 16, he density of the gas would be 19°45. An 
allowance for residual nitrogen, &ill visible in the gas before 
admixture of oxygen, raises this number to 19°7, which may be 
taken as the density of pure argon resulting from this deter- 
mination. . 


X. Dengty of Argon prepared by means of Magnesium, 

The density of tee original sample of argon prepared has 
already been mentioned. It was 19°09 ; and, after sparking 
with oxygen, it was calculatedeto be 20'0. Tlf most reliable 
results of ag number of determinations give it as 19'90. The 
difficulty in accurately determining the density is togmake sure 
that all nitrogen has een removed. The sample of density 
fo‘90 showed no spectrum of nitrogen when examined in a 
vacuum tube. It is right, however, to remark that the highest 
density registered was 20°38. But there is some reason here to 
distrust the weighing of the vacuous globe. : 


XI. Spectrum of Agon. 


The spectrum @f argon, seen in 2 vacuum tube of about 
3 mm. pressure, consigts of a great number of lines, distributed 
over almost the whole visible field. ‘Two lines are specially, 
characteristic ; they are less refrangible than the red dines of 
hydrogen or dithium, and serve, well to identify the gas, when 
examined in this*way.' Mr. Crookes, who will give a full ac- 
count of the spectrum in a separate communication, has kindly 
furnished us with the accurate wave-lengths of: these lines, as 
well as of some others next to be described ; they are respec- 
tively 696'56 and 705°64, 107 mm.. i 7 

Besides these red lines, a bright yellow line, more refrangible 

| than the sodium line, occurs at 603°84. <A group of five bright 
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green lines occurs next, besides a number of less intensity. ‘Of 


the group of five, the second, which is perhaps the most bril- 
liant, has the wave-length 561°c0. There is next a blue or 
blue violet line of-wave-length 470°2 3 and last, in the less easily 
visible part of the spectrum, there are five strong violet lines, of 
which the fourth, which is the most brilliant, has the wave- 
length of 420-0, ? 

Unfortunately, the red lines, which fre not to be mistaken 
for those of any other substance, are not easily seen when a 
jar discharge is passed through argon at atmospheric pressure. 
The spectrum seen under these ‘conditions has been examined 
by Prof: Schuster. The most characteristic lines are perhaps 
those in the neighbourhood of F, and are very easily seen if 
there be not too much nitrogen, in spit@ of the presgnce of 
some oxygen and water vapour. The approximate wave- 
lengths are— 


* 487791... E a Strong. - 
[486 07]... we 8, F. 
484-FL wee AS Not quite so Strong. 
480°52 i PER Strong. 
476°50 are nee ~, 7" { Fairly strong charac- 
: ate See Cee ots “"(® teristic triplet. 


It is necessary toeanticip&tg¢ Mr. Greokes’ communication, 
and to state that when the current is passed from the induction 
coil in one direction, that end of-the capillary tube next the 
positive pole appears of a redder, and that, next the negative 
pole of:a bluer hue. - There are, in effect, two spectra, which 
Mr. Crookes has succeeded in separating to a considerable 
extent. Mr. E.. C. Baly, who has noticed a similar 
phenomenon,} attributes it to the presence of ‘two gases. The 
conclusion would follow that what we hawe termed ‘‘argon” 
is in reality & mixture of two gases which haye as yet not been 
separated. This conclusion, if true, is of great importance, and 
experiments are now in progress to test it by the use of other 
physical methods. Thee ffl bearing of this possibility will 
appear later.’ : ; : 

The. presence of a small quantity of nitrogen interferes 
greatly with the argon spectrum: But we bave found that in a 
tube with’ platinum’ electrodes, after the discharge hasbeen 
passed fur four hours, the spectrum of nitrogen disappears, and 
the argon spectrum manifests itself in full purity. A specially 
constructed tube wiih magnesium electrodes, which we hoped 
would yield good results, rerfioved all traces of nitrogen, it is 
true’; but hydrogen was evolved from the magnesium, and 
showed its characteristic lines. very strongly.* However, these 
are easily identified. Tie gas evolved on heating magnesium 
in vacuo, as proved by g separate experiment, consists entirely 
of hydrogen. p > è : . 

Mr. Crookes has proved’ the identity of the chief lines of the 
spectrum of gas separated from air-nitrogen by aid of magnesium 
with that remaining after sparking the air-nitrogen with oxygen 
in presence of calustic soda solution. 

Prof. Schuster also has found the principal lines identical in 
the spectra of the two gases, as observe! by the jar discharge 


at atmospheric pressure. è 


XJI. Solubility of Argon in Water. 


Determinations of the solubility in water of argog, prepared 
by sparking, gave 3°94 volumes per 100 of water, at 12°% The 
solubility of gas prepared by means of magnesium was found to 
be 4°05 volumes per 100 at 13°9°.. The gas is therefore about 
24 times as soluble as nitrogen, and possesses approximately 
the same solubility as oxygen. 

The fact that argon is more soluble than nitrogen would lead 
. us to expect it in increased proportion in the dissolved gases of 
rain water, © Experim@nt has confirmed: this anticipation. 
“Nitrogen” prepared érom the dissolved gases of water 
supplied from a rain-water cistern was Weighed upon two 
occasions, The weights, corresponding®to those recorded in 
§ I., were 2°3221 and 2 3227, showing an excess of 24 milligrams 
` above the weight of true. nitrogen. Since the qorresponding 
excess for ‘‘ atmospheric nitrogen” is 11 milligrams, we con- 
clude that the water “nitrogen” is relatively more than twice 
as rich in argon, A aa 
. On the other hand, gas evolved from the hot spring at Bath, 


_ 1 Proc. Phys, Sac., 1893, p- 147. He says :—" When an electric current 
is passed through a mixture of two gases, one is separated from the other 
and appears in the negative glow.” 


NO. 1319, VOL. 51] 


NATURE 


[ Fepruary 7,1895 








and collected for us by Dr.. A» Richardson, gave a residue after. 
removal of oxygen and carbonic acid, whose weight was only 
about midway between that of true and atmospheric nitrogen. . 


XIII. Behaviour at Low Temperatures, 


Preliminary experiments, carried out to liquefy argon at a; 
pressure of about 100 atmospheres, and at a temperature .of 
— 90°, failed. No appearance of liquefaction could be observed.. 

Prof. Charles Olszewski, of Cracow, the well-known authority, 
on the constants of liquefied gases at low temperatures, kindly 
offered to make experiments on the liquefaction of argon. His 
results are embodied in a separate communication, but it is 
alléwable to state here that the gas has a lower critical tempera- 
ture (— 121°) and a lower boiling point (— 187°) than oxygen, 
and that he has succeeded in solidifying argon to white crystals, 
melting at —189°6°. The density of the liquid is approxi- 
mately 1°5, that of oxygen being 1'124, and of nitrogen 0'885.. 
The sample.of gas he experimented .with was exceptionally 
pure,and had been prepared by help of magnesium. It showed 
no trace of nitrogen when examined in a vacuum tube. . 


XIV. Ratio of Specific Heats. 


In order to decide regarding the elementary or compound 
nature of argon, experiments were made on the velocity of 
sound init. It will be :emembered that, from the velocity of 
sound in a gas, @he ratio of specific heat at constant pressure to 
that at constant volume can be deduced by means of the 
equation : ' 


na=zo= J {gare}. 


when z is the frequency, A the wave-length of sound, v its. 
velocity, e the isothermal elasticity, æ the density, (1 + at) the 
temperature correction, Cp the specific heat at constant pres- 
sure, and C, that at constant volume. In comparing two gases 
at the same temperature, each of which obeys Boyle’s law with 
sufficient approximation, and in using the same sound, many of 
these terms disappear, and the ratio of specific heats of one gas 
may be deduced from that of the other, if known, by méans of 
the proportion i , : 

- Md: APd n V4 sx, 


where, for example, A and d refer to air, of which the ratio is 
1'41; according to observations by Röntgen, Wiillner; Kayser, 
and Jamin and Richard. ys 
` Two completely different series of observations, one in a tube 
of about 2 mm. diameter, and one in one of 8 mm., made with 
entirely different samples of gas, gave, the first, 1°65 as the 
ratio, and, the second, 1'61. oe ` o 

Experiments made with the first tube, tọ test the accuracy of 
its working, gave for ‘carbon dioxide the ratio 1°276, instead of 
1'288, the mran of all previous determinations; and the half 
wave-length of sound in hydrogen was found to be 736; 
instead of 74 5, the mean of those previously found. The ratio 
of the specific heats of hydrogen found was 1°39, instead of 
1'402. i : i 

There can be no doubt, therefore, that argon gives practis 
cally the ratio of specific heats, vize 1°66, proper to a gas in 
which all the energy is translational. The only other gas 
which has been found to behave similarly is mercury. gas, at a: 
high temperature. : ` 


XV. Allempts to induce Chemical Combination. 


Many attempts to induce argon to combine will be described 
in full in the complete paper. Suffice it to say here, that all 
such attempts have as yet proved abortive. Argon does not 
combine with oxygen in presence of alkali under the influence 
of the electric discharge, nor with hydrogen in presence of acid 
or alkali also when sparked; nor with chlorine, dry or moist,’ 
when sparked ; nor with phosphorus at a bright-red heat, nor 
with sulphur at bright redness. Tellurium may be distilled in 
a current of the gas; so may sodium and potassium, their 
metallic lustre remaining unchanged. It is unabsorbed ` 
by passing it over fused red-hot caustic soda, or soda-lime 
heated to bright redness ; it passes unaffected over fused an 
bright red-hot potassium nitrate; and red-hot sodium peroxide 
does not combine with it. . Persulphides of sodium and calcium 

1 The'arrangements for the experiments upon this branch of the subject 


were left entirely in Prof. Rams y’s hands. 
2 Kundt and Warburg, Pogg. Ann. vol. cxxxv.. pp..937.and 527. 
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are also without action at a red heat. Platinum Black does 
not absorb it, nor does platinum sponge, and wet oxidising 
and chlorinating agents, such as nitro-hydrochloric acid, bro- 
mine water, bromine and alkali, and hydrochloric acid and 
potassium permanganate, are entirely without action. Experi- 
ments with fluorine are .in contemplation, but the difficulty is 
great ; and an attempt will be made to produce a carbon arc 
in the gas. Mixtures of sodium and silica and of sodium and 
boracic anhydride are also without action, hence it appears to 
resist attack by nascent silicon and by nascent boron, 


XVI. General Conclusions. 


It remains, finally, to discuss the probable nature of the gas, 
or mixture of gases, which we have succeeded in separating 
from atmospheric air, and which we provisionally name argon. 

The presence of argon in the atmosphere is proved by many 
lines of evidence. The high density of ‘atmospheric nitro- 
gen,” the lower density of nitrogen from chemical sources, and 
the uniformity in the density of samples of chemical nityogen 
prepared from different compounds, lead to the conclusion that 
the cause of the anomaly is the presence of a heavy gas in air. 
If that gas possess the density 20 compared with hydrogen, 
‘atmospheric ” nitrogen should contain of it approximately 1 
percent. This is, in fact, found to be the case. Moreover, as 
nitrogen is removed from air by means of red-hot magnesium, 
the density of the remaining gas rises proporgjonately to the 
concentration of the heavier constituent, 

Second. This gas has been concentrated in the atmosphere by 
diffusion. It is true that it has not been freed from oxygen and 
nitrogen by diffusion, but the process of diffusion increases, 
relatively to nitrogen, the amount of argon in that portion 
which does not pass through the porous walls. This has been 
proved by its increase in density. . 

Third. As the solubility of argon in water is relatively 
high, itis to be expected that the density of the mixture of 
argon and nitrogen, pumped out of water along with oxygen, 
should, after the removal of the oxygen, be higher than that of 
‘‘atmospheric”” nitrogen. Experiment has shown that the 
density is considerably increased. : 
` Fourth. It is in the highest degree improbable that two pro- 
cesses, so different from each other, should manufacture the 
same product. The explanation is simple if it be granted that 
these processes merely eliminate nitrogen from]an ‘‘ atmo- 
spheric” mixture. Moreover, as argon is an element, or a 
mixture of elements, its manufacture would mean its separation 
from one of the substances employed. The gas which can be 
removed from red-hot magnesium in a vacuum has been found 
to be wholly hydrogen. Nitrogen from chemical sources has 
been practically all absorbed by magnesium, and also when 
sparked in presence of oxygen; hence argon’ cannot have 
resulted from the decomposition of nitrogen. That it is not 
produced from oxygen is sufficiently borne out by its preparation 
by means of magnesium. É 

Other arguments could be adduced, but the above are 
sufficient to justify the conclusion that argon is present in the 
atmosphere. : ; 

The identity of the leading lines in the spectrum, the similar 
solubility and the similar density, appear to prove the identity 
of the argon prepared by both processes. 

Argon is an element, or a mixture of elements, for Clausius 
has shown that if K be the energy of translatory motion of the 
molecules of a gas, and H their whole kinetic energy, then 


K im 3(Co—Cv) 
H 2Cy : 
Cy and Cy denoting as usual the specific heat at constant 


pressure and at constant volume respectively. Hence if, as for 
mercury vapour and for argon (§ XIV.), the ratio of specific 


_ heats Cy: Cy be 19, it follows that K = H, or that the whole 


kinetic energy of the gas is accounted for by the translatory 
motion of its molecules. In the case of mercury the absence of 
interatomic energy is regarded as proof :.f the monatomic 


` character of the vapour, and the conclusion holds equally good 


for argon. 

The only alternative is to suppose that if argon molecules are 
di- or polyatomic, the atoms acquire no.relative motion, even of 
rotation, a conclusion exceedingly improbable in itself and one 
postulating the sphericity of : uch complex groups of atoms. 


Now a monatomic gas can be only an element, or a mixture of 
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elements ;.and hence it follows that argon is not of a compound 
nature, 7 t : 
From Avogadro’s law, tbe dersity of a gas is half its 
molecular weight ; and as the density of argon is approximately 
20, hence its molecular weight must be 40, But its molecule is 
identical with its at@m ; hence its atomic weight, or, if it bea 
mixture, the mean of the atomic weights of that mixture, taken 
for the.proportion in which they are present, must be 40. 
Th&e is evidence both for and against the hypothesis that 
argon is a mixture: for, owing to Mr. Crookes’ observations of 
the dual character of its spectrum ; against, because of Prof, 
Olszewski’s statement that it has a definite melting point, a 
definite boiling point, and a definite critical temperature and 
pressure ; and because on compressing the gas in presence of. its 


liquid, bressure remains sensibly constant until all gas has còn- 


densed to liquid. The latter experiments are the well-known 
criteria of a pure substance ; the former is not known with cer- 
tainty to be characteristic of a mixture. Th® conclusions which 
follow are, however, so startling, tht in our future’ experi- 
mental work we shall cndeavour to decide the question by other 
means, 

For the present, however, the balance, of 9vidence seems to 
point to sfmplicity. We eave theefore to discusg the relations 
to other elements of an elegnent of atomic weight 40. We in- 
clined for long to the vigw that aggon was possibly one or more 
than one of the elements whigh might be expected to follow 
fluorine in the periodic classification of the elements—elemcnts 
which-should have an atomic weight between x9, that of fluorine, 
and 23, that of sodfim. But this view is completely put out of 
court by the discovery of the monatomic nature of its molecules. 

The series of elements Posscssifig atomic weights near 40 
are :—~ 


Chloring ... ane ar ve 355 
ae Potassium .., of a 39°% 
Calcium ae ved 40°0 
Scandium ... ee 44°0 


There fan be no doubt that potastium, calcium,, and scan- 
dium follow legitimately their predecessors in. the vertical 
columns, lithiftm, beryllium, and boron, and that they are in 
almost certain relatfon with rubidium, strontium, gnd (but not so 
certainly) yttrium. Ifargon be a single element, then there is 
reason to doubt whether the periodic classification of the ele- 
ments is complete; whether, in fact, elements may not exist 
which cannot be fitted among those of which it is composed, 
On the other hand, ifargon be a mixture of two elements, they 
might find place in the eighth group, one after chlorine and 
one after bromiĝe. Assuming 37 (the approximate mean 
between the atomic weights of chlorifie and potassium) to be 
the atomic weight of the lighter element, and 40 the mean 
atomic weight fqund, and supposing that the second element 
has an atomic weight between tha@we of bromine, 80, and rubi- 
dium, 85°5, viz. 82, the mixture should consist of 93°3 per cent. 
of the lighter, and 6°7 per cent of the heavier element. But it 
appears improbable that such a high percenfage as 6°7 of a 
heavier element should have escaped detection during liquefac- 
tion. © a . 

If it be supposed that argon belongs to the eighth group, then 
its properties would fit fairly well with what might be antici- 
pated. For the series, which gontains ° 


ie II to VI F 
Sie”, Pot and v Si es : and C] ite n 


might be expected to end with an element of monatomic mole- 
aules, of no valency, z.¢. incapable of forming a compound, or, 
if forming one, being an octad ; and it would form a possible 
transition to potassium, with its monovalence, on the o'her 
hand. Such conceptions are, however, of a speculative 
nature; yet they may be perhaps excused, if they in any way 
lead to experiments which tend to thw more @ight on the 
anomalies of this curious element. e 

In conclusion, it®need excite no astonishment that argon is 
so indifferent to reage@ts. For mercury, although a monatomic 
element, forms compounds which are by no means stable at a 
high temperajure in the gaseous state; and attempts to pro- 
duce compoundsef argon may he likened to attempts to cause 
combination between mercury gas at 800° and other elements, 
As for the physical condition of argon, that of a gas, we possess 
no knowledge why carbon, with its low atomic weight, 
should he a solid, while nitrogen is a gas, except in so far as 
We ascribe molecular complexity to the former and comparative 
molecular simplicity to the latter. Argon, with its compara- 
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tively low density and its molecular simplicity, might well be 
expected to rank among the gases. And its inertness, which 
has suggested its name, sufficiently explains why it has not 
previously been discovered as a constituent of compound 
bodies. > 

. We would suggest for this element, assuming provisionally 
that it is nota mixture, the symhol A. 

We have to record our thanks to Messrs, Gordon, Kellas, 
and Maithews, who have materially assisted us in the prosecu- 
tion of this research. 

e 


ON THE SPECTRA OF ARGON. 


Through the kindness of Lord Rayleigh*and Prof. Ramsay I 
have been enabled to examine the spectrum of this gas in a very 
accurate spectroscope, and also to take photographs of its spectra 
in a spectrograph efitted with a complete quartz train. The 
results are both intereging and important, and entirely 
¢orroborate the conclusions arrived at by the discoverers of 
argon. ; 

Argon resembles nitrogen.in that it gives two distinct spectra 
according to the strength of the induction current gmployed. 
But while the two spectra of nit: ogen®are different in character, 
one showed fluted bands and the otfer Sharp lines, the argon 
spectra both consist ef sharp fimes. Iwis however, very difficult 
to get argon so free from nitfogen that it will not show the 
nitrogen flutings superposed on its own special system of lines. 
I have used argon’prepared by Lord Raylggh, Prof. Ramsay, 
and myself, and, however free it was ‘supposed to be from 
nitrogen, I could ‘always getect the nitrogen bands in its 
spectrum. These, however, soongdisappear when the induction 
Spark is passed through the tube for some time, varying from a 
a few minutes to a'few hours. ° S 

The pressure of argon giving the greatest luminosity and most 
brilliant spectrum is 3 mm.e (The best pressure for nitrogen is 
75 or 80 mm.) At this pojpt the colour of the dischgrge is an 
orange-red, and the spe€trum is rich in red rays, two being 
especially prominent at wave-lengths 696 56 and 705°64. On 
passing the current the traces of nitrogen bands s@on disappear, 
and the argon,spectrum 4s seen in a state of purity. 

If the pressure is further reduced, and a Leyden jar inter- 
ealated in the circuit, the colour of the luminous discharge 
changes from red to a rich? steel-blue, and the spectrum’ shows 
an almost entirely different set of lines. The two spectra, 
called for brevily red and ble, are shown on the large map, the 
upper spectrum being that of ‘‘ blue” argon, and the lower one 
that of “red” argon. It is not easy to obtdin the blue colour 
and spectrum entirely ffee fromthe red. It appears that alow 
electr..motive force (3 cgn. spark, or 27,600 volts) is required to 
bring out the red, and a high E.M.F. and a very hot spatk for’ 
the blue. The red glow is p®oduced by the positive spark, and 
the blue by the negative spark, . 

"J have taken photographs of the two spectra of argon partly 
superposed. In th’s way their dissimilarity is readily seen.? 
In the spectrum of the blue glow I have counted 119 lines, and 
in that of the red glow 80 lines, making 199 in ag. Of these 
26 appear to be common to both spectra. 

- The disappearance of the red glow and the appearance of the 
blue glow in aegon as the exhaustion’ increases also resembles 
the disappearance of the red line of hydrogen whermexhaustion 
is raised tg a high point, . 

l have prepared tubes containing other@zases as well as nitro- 
gen at different pressures, and have examined their spectra boti 
by eye observations and by photography. The sharp line 
spectium of nitrogen is not nearly so striking in brilliancy, 
number or sharpness of lines as are those of argon, and the 
most careful scrutiny fails to show any connection between the 
spectra. I c@m detect rf lines in common. Between the spectra 
of argon and the band spectrum of nitrogen there are two or 
three close approximations of lines, but a proféction on the screen 


of a magnified image of the two spectrapartly superposed will , 


show that two at least of these are not really coincidences, e 

I have found no other spectrum-giving gas og va. our yield 
spectra at all like those of argon, and the apparent coincidences 
in some’'of the lines, which on one or two occasions are noticed, 
have been very few, and would probably disappear on using a 


l „Abstract of a paper by Mr. William Crookes, F.R.S. 


2 Photographs of the different spectra of argon, and other gaseous Spert:a 
for comparison, were projected on the screen. 
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° : 
higher dispersion. Having once obtained a tube of argon 
giving the pure spectra, I can make no alteration in it, other 
than what 1 have explained takes place on varying the spark or 
increasing the exhaustion, when the two spectra change from 
one to the other. ` As far, therefore, as spectrum work can de- 
cide, the verdict must, I think, be that Lord Rayleigh and Prof. 
Ramsay have added one, if not two, members to the family of 
elementary bodies, 


The Two Spectra of Argon. 


[Lines having intensities below 8-have been omitted. ] 




















Blu. | Red. 
t 
- l- - Be eel eed 
Wave-length. Intensity. ` Wave-length. Intensity. 
> 705°64 10 
696‘56 9 
' . 640°7 9 
603 °84 8 603'8 l 8 
565°2 9 ' 
5610 9 
555°70 10 
e 549°65 8 
5185s 10 
1 516'5 9 
514'0 10 
506'5 © 7 IO | 
500°7 l. 9 Jon 
49655 | 9 l A 
493°8 10 ' 
487°9 10 ' . 
: 470°L2 | 8 
460°80 8 l 
450°95. 8 450°95 9 
442°65 10 
442°25 -IO 
439°95 10 . A x 
43765 9 ! 
436°90 9 $ 
43485 10 i 
43335 9 433°35 l 9 
43005 ‘ 9 
429°90 9 
427°20 8 
425°95 8 425'95 9 
420°10 10 420°10 10 
419°80 9 419 80 9 
419 15 9 419'I5 9 
41830 8 418 30 8. 
415°45 8 
415°95 10 415 95 10 
410°50 | 8 
1407°25 8 ; 
40440 } 8 40440 9 
401°30 3- ; 
3904°85 9 30485 10 
39285 ! 8 
i 90°45: 8 
38515 ro l 
373808 9 | 
376 60 i 8 t 
372°98 i 10 | 
358°70 | 10 i 
35803 9 f 
357750 9 : 
349 ‘00 j 
t 


= 
o 





The totals are :— 
119 lines in the ‘‘ blue” spectrum. 
80 lines in the ‘‘ red” spectrum. 
` 199 total lines. 
TI 26 lines éommon to the two spectra, 
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THE LIQUEFACTION AND SOLIDIFICATION 
Sg OF ARGON.!- ee 

Having been furnished, by Prof. Ramsay’s kindness, with a | 
sample of the new gas, argon, I have carried out experiments 
on its-behaviour at a low temperature and at high pressures, in 
order to contribute, at least in part, to the knowledge of the 
properties of this interesting body. RX 

Four series of experiments in all were carried out, two with 
the object of determining the critical temperature and pressure 
of argon, as well as measuring its vapour pressure at several 
other low temperatures, while two other series served to deter- 
mine its boiling and freezing points under atmospheric pressure, 
as well as its density at its boiling point. . 

A. detailed description of these experiments will be given in 
another place; I shall here give only a short description of the 
manner in which they were made. 

Forthe first two experiments I made use of a Cailletet’s 
apparatus. Its metallic manometer had been previously com- 
pared with the readings of a mercury manometer, As cgoling 
agent I used liquid ethylene, boiling under diminished pressure, 
The glass tube of Cailletet’s apparatus was so arranged that the 
portion immersed in the liquid ethylene had comparatively 
thin walls (not exceeding I mm.), so as to equalise the external 
and internal temperature as quickly as possible. 

In both the other experiments the argon was contained in a 
buiette, closed at both ends with glass stop-cocks. By connect- 
ing the lower end of the burette with a mercury reservoir, the 
argon was transferred into a narrow glass tube fused at its lower 
end to the upper end of the burette, and in which the argon 
was liquefied, and its volume in the liquid state measured. In 
these two series of experiments liquid oxygen, boiling under 
atmospheric or under diminished pressure, was employed as a 
cooling agent. I made use of a hydrogen thermometer in all 
these experiments to measure low temperatures. 





Determination of the Critical Constants of Argon. 

As soon as the temperature of liquid ethylene had been 
lowered to — 128°°6, the argon easily condensed to a colourless 
liquid under a pressure of 38 atmospheres. On slowly raising 
the temperature of the ethylene, the meniscus of the liquid 

. argon became less and less distinct, and finally vanished. 

Seven determinations of the disappearance of the meniscus 
proved that the critical pressure was 50°6 atmospheres ; but de- 
terminations of the critical temperature show slight differences, 
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eof oxygen. 


.wunder atmospheric pressure. 
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quadruple walls, so as to isolate the liquid from external heat. 
After the liquid oxygen had been thus poured under atmospheric 
pressure, a great part of it evaporated, but there still remained 
about 70c.c. boiling under atmospheric pressure. .A calibrated 
tube, intended to, receive the argon to be liquefie], and the 
hydrogen thermometer were immersed in the boiling oxygen. 
At this temperature (— 182°°71) on admitting argon, no appear- 
ancgof liquefaction could be noticed, even when compressed 
by adding a quarter of an atmosphere pressure to that of the 
atmosphere. This shows that its boiling point lies below that 
But on diminishing the temperature of the liquid 
oxygen below — 187°, the liquefaction of argon became manifest. 
When liquefaction had taken place, I carefully equalised the 
presstye of the argofi with that of the atmosphere, and regulated 
the temperature, so that the state of balance was maintained 
for a long time. This process gives the boiling point of argon 
Four exgeriments gave the 
numbers ` —186°°7, — 186°°8, —18p'o, and —187°3. The 
mean is -e186°'9, which I consider to be the boiling point 
under atmospheric pressure (740°5 mm,). 

The quantity of argon used for these experiments, reduced 
to normal temperature and pressure, was 99°5 c.c. ; the quan- 
tity of liquid correspondfhg to that volume of għas was approxi- 
mately o°114 c.c. Henc® the density of argon at its boiling 
point may be taken as approxémately 165, Two other deter- 
minations of the density of liquid argon, for which I employed 
still smaller.quantities of the gas, yielded rather sm ler numbers, 
Owing to the smal, amount of argon used for these experiments, 
the numhers given cannot lay claim to great exactness; yet 
they prove that the density of liqyid argon at its boiling point 
(- 187°) is much higher than that of oxygen, which I have 
found, under similar conditions, to be 1°r24. 

By lowering the temperature of the oxygen to —191° by 
slow exhaustion, the argon froze to a crystalline*mass, resem- 
bling ice; on further lowering temperature it became white 
and opaque. When the tempergture was raised it melted ; 
four observations which I made to @etermine its melting point 
gave the numbers:-189°'0, —190°°6, —189°'6, and — 189°"4. 
The mean 8f these numbers is —189°°6; and this may be 
accepted as the m€lting point of argofl. ° ; 

In the following table I have given a comparison of physical 
constants, in which those of argon are compared with those of 
othr socalled permanent gases.° The data are from’ my 
previous work on the subject. ' 





? 7 


: . Density of | 





Critical Critical Boiling Freezi Freezi Densiey | Liquidat | Colour of 
Name temperature, pressure. , point, Bone firere t.S Oigan? Gallas | ‘liquid. 
i ! ‘ t ° point. 
r . TORE em s _ — a. ce 2 i 
Below. Atmos. l mm. A 
Hydrogen (Hy) ... —220°0 200 ! p o? ° ? 1O i? |Colourless. 
. i { 
Nitrogen (Ny) ... — 146°0 350 i =194'4 | -2140 60 14°0 0'385 D 
ts ‘e . 
Carbonic oxide (CO) —139'5 35'5 -71900 1 —207'0  @ 100 14’0 f ? ! ” 
i : : ‘ About i 
Argon {A;) -1210 50°6 ' — 18770 oe 189 6 ? $ 19°9 $ ‘4 
Oxygen (Os) -1188 1 508 | -18277 | °? | > 160 1'124 e | Bluish. 
1 à Y i @ i { 
Nitric oxide (NO) ~ 935 712 -1436 į -1670 138 150 ? Colourless. 
ý 5 ' 
Methane (CH,) -— 8183 ' s49 — 164°0 - 185°8 80 So 0'415 z 








The mean of.the seven estimations of the critical temperature ; 
is — 121°, and this may be taken as the critical temperature of 
argon, ; 

The vapour pressures at ten temperatures from — 128°6 to 
¥39°I were also determined. 


Determination of the Boiling and Freesing Points. è 
Two hundred cubic centimetres of liquid oxygen, prepared 
in my large apparatus,2 was poured into a glass vessel with 
1 Abstract of a paper by Dr. K. Olszewski, Professor of Chemistry in the 
University of Cracow. 


2 Bulletin international de VAcademie de Cracovic, June 1890; also 
. Wiedemann's Berblatter, vol. 15, p. 29. : 
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As can be seen from the foregoing table, argon belongs to 
the so-called ‘‘ pegmanent ” gases, afd, as regards difficulty in 
liquefying it, it occupies the fourth place, viz. between carbon 
monoxide and oxygen. Its behaviour on liquefaction places it 
n€are-t tõ oxygen, but it differs entirely from oxygenein being 
solidifiable jeas is well known, oxygen has not yet been made to 
assume a solid state. i i 
The high density of argon rendered it probable that its 
liquefaction would take place at a higher temperature than that 
3 Ihave re-determined the boiling point of oxygen. using large quantities 
of oxygen, and a hydrogen thermometer of much larger dimensions than 
previously. The registered temperature is 1°°3 lower than that which I pre- 
viously recorded. 
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at which oxygen fiqrefies. Its unexpectedly low critical tem- 
perature and boiling point seem to have some relation to its 
unexpectedly simple molecular constitution. 


After the reading of the three foregoing papers, a discussion 
followed, of which we give the most important parts. 

Dr. H. E. Armstrong said that the dse for the existepce of 
the new constituent was undoubtedly a very strong one, and 
woul, no dowbt, meet with very considerable criticism throuzh- 
out the world. But, apart from the facts which were brougly 
forward, there was a portion which was of a wildly speculative 
character : viz. the portion dealing with the probable nature of 
this new element. Apparently the authérs were not gntirely 
satisfied with the evidence to be adduced from the application of 
the Clausius method for the determination of the atomicity of 
the gas. It was quie conceivable that the condition which Prof. 
-Ramsay pointed out as Being the only. alternative to the one 

. which was apparently accepted by the authors of tye communi- 
cation, is a conceivable condition. It was quite likely that the 


two atoms existedgo firmly locked in each other’s embrace, that , 


there was no possibility for them to take notice of anyghing out- 
side, and that shey were perfectly cdħtent to roll on together 
without taking up any of the energy tflat is put into the molecule, 
The spectroscopic ewdence Was not suffieient to justifv the con- 
clusion that the new gas was a mixture, The great difficulty in 
accepting the conclusion that the gas was an element having a 
molecular weight of 40, and an at mic weight of 40, arose from 
the difficulty of placing an element of that kind. All these 
matters, however, would hgve to be discussed later on more 
fully; they were matters which qould only be discussed very 
gradually, as more was learned about the new substance, 
Prof. A. W. Riicker said that the one cermin fact which came 
out indisputfbly from the facts described by Prof. Ramsay was, 
that in spi'e of the doubt which may have existed on the ma'ter 
for the last few weeks or mgnths, it was certain thaj they hai 
now a new cons'ituent of the atmosphere. It seemed to him that 
one of the most interesting resul's arrived at from the physical 
point of .view was the fact that the gas was monafomic, arguing 
from the determined rati® of-the specific heats. The experiments 
carried out by Lord Rayleigh and Prof. Ramsay made it certain 
‘that the element had the particular ratio of specific heats men- 
tioned. . Well, then the Question arose, What followed from 
this? In order that this ratio might be obtamed it was necessary 
that the atom with which they were dealing should be regarded as 
spherical. In conclusion, he said that whatever the effect might he 
upon the great chemical generalisation of Méhdeléeff, that was, 
after all, an empirical faw based at present upon no dyna- 
mical foundation. If ig held its own in this case, it would, 
of course, strengthen the belief in it, bu', onthe other hand, 
the law did not stand @n the footing of those great 
mechanical generalisations which could not be upset without up- 
setting the whole of our fundamental notions of science. ` 
Prof. Roberts*Austen remarked that in the Bessemer process 
alone some ten tons of iron were put into a vessel called a con- 
verter, During*the conversion no less than 100.090 cubic feet 
of air passed through the fluid iron. Therefore 1000 cubic-feet of 
argon went somewhere. He had taken Bessemer-blown metal 
which had not been treated with gerro-manganese, and pumped 
out forty times its volume of gas, of which one-twgntieth was 
nitrogen. In that nitrogen he had not been able to detect any 
argon tha? could not have come from ehe water which was 
necessarily used inthe manipulation, It remained to be sean 
whether the argon found its way into the iron, and if it stayed 
there, whether certain peculiarities that made Bessemer metal 
different from other kinds of steel could be traced to some of 
this x000 cubic feet of argon, which: had either passed into the 
, air or into tle iron. 
Lord Rayleigh, in the eourse of his remarks, referred to the ar- 
gument in favour of the monatomicity of the #as. Of course, what 
. was directly proved by the experiment ®as that the whole, or 
nearly the whole, of the energy put into the gas, when it evas 
heated, was devoled to increasing the energy of its translatory 
motion, and that no margin remained over te be attributed to 
intermolecular or interatomic motion. At first sight it seemed 
. rather a strange thing that there should be no rotation in the 
molecules of the gas. That condition was met by the suggestion 
- which had been put forward, and which had also been cvm- 
_Mmunicated by Prof. Fitzgerald, in the following words: 
‘The reason why the ratio of specific heats of 1°66 is sup- 


posed to prove monatomicity in a gas is because in a monatomic ! 
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gas there are no internal moti-ns of any consequence. Now, if 
the atoms in a molecule are so bound toye her that hardly any 
internal m: tions exist, it wou d. se far as spe-ine heat is con- 
cerned, behave liké a monatoniic element, That the atoms in 
argon may be very closely connecte! seems likely from its very 
g eat chemical‘inertness. Heme the ec nc'usi n trom the ratio 
of its specific heats may be, not tha! it is monatomic, but that 
is atons are so bund togeher in its molecule that 
the molecule behaves as a whcle as it it was monatomic.” 
It was difficult to conceive the possibility of such an eccentri- 


| cally-shaped atom as that to move aout without acquiring a 


cogsideiable energy of rotation. He therefore thought, that 
the only interpretation was that the yas was monatomic. 

Lord Kelvin remarked as to the condition under which 
the ratio of the specific heats c uld be exactly 1°66, that he 
did not admit that a spherical atom could fulfil that condition. 
A spherical atom would not be absulutely smooth, “In other 
words, it must bea Boscovitch point. In fact, the only kind of 
atom® that could be conceived as viving, in the dynamical theory 
of heat, rigorously the ratio 1'66 for the specific heat, was the 
ideal Boscovitch mathematical point endowed with the property 
of inertia, and with the other property of acting upon neighbour- 
ing points with a force depending upon distance. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


OXFORD. —A meeting was held on Monday last, in the rooms 
of the Regius Profes-or of Medicine, at the University Museum, 
and was atiended by all the scientific professors and teachers 
of the University, ‘with the exce) tion of one or two, who, being 
unable to be present, expressed their concurrence by letter. 
It was unanimously resolved that a memorial connecting Sir 
Henry Acland’s name in a permanent manner with the Univer- 
sity Museum should be established. Sympathy was generally 
expressed with the scheme already before the public, but it was 
felt that a more distinctly personal memorial in the Museum 
was desirable, The future consideration of the proposal will 
be the subject of a second meeting to be He'd shortly, 

Mr. A. Trevor Battye delivered-a lectu e before the Ash- 
molean Society, on Monday last, entitled ‘‘Ice-bound in 
Kolgnev.” The lecturer narrated his personal experiences, 
and gave an account of the manners and customs of the 
Samoyedi, illustrated by numerous lantern-slides and specimens, 
and he also described the ornithological features of the island. 

The Sibthorpian Professor of Rural Economy, Mr. R. 
Warington, F.R.S., gave his inaugural lecture to a large 
audience in tte University Museum on Monday afternoon, 
The subject chosen was ‘‘The Present Relations of Agricul- 
tural Art and Natural Science.” He deplored the want of 
really good agricultural and horticultural libraries. 


CAMBRIDGE.—The election to the Sadlerian Professorship 
of Pure Mathematics, vacant by the death of Prof, Cayley, will 
be held on Monday, February 25, at 2.30pm. The names 
and testimonials of candidates are to be sent to the Vice- 
Chancellor by Monday, ‘February 18. The electors are the Vice- 
Chancellor (Mr. Austen Leigh), Dr. Phear, Dr. Ferrers, Dr. 
Taylor, Sir G. G. Stokes, Sir R., S. Ball, and Prof. G. H. 
Darwin, : 

The Observatory Syndicate propose the appointment of a 
Second Assistant Observer, at a:tipend of £100 a year. The 
appointment will be for five years, and will be made by the 
Director, with the consent of the Vice-Chancellor. : 





„SCIENTIFIC SERIALS. 


American Meteorological Journal, January.—Solar mag- 
netism in meteorology, by Prof. F, H. Bigelow. This ‘article 
contains some general remarks on the present state of the 
problems arising out of the relations that have been traced by 
the author’s study of solar magnetism and its influences upon 
meteorological phenomena.’ Prof. Bigelow endeavours to show 
that the wually accepted mode of propagation of energy from 
the sun to the earth is not the only one that exists, and suggests 
that another possible mode is due to polarised solar magnetic. 
force, such as surrounds a magnet. ‘1 he progress of the investi- 
gation was made in three distinct stages : (1) the detection of 
the true period of the sun’s rotation ; (2) the determination of 
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a p E . e ; 
the intensity of the solar magnetic field from meridian to meri- - 


dian of the sun ; (3) the disc.very ı f the inversion of the solar 
magnetism in certain periods, The author expresses ihe opinion 
that the convectional hypothesis of cyclones is untenable, and 
endeavours to show, fiom an examination of the American 
meteoroloyical curves for the years 1878-93, that the three sys- 
tems—the one at the sun, thatef the magnetic field in the 
northern hemisphere, and that of the American meteorological 
field—vary together ın block fiom year to year.—Variations in 
the character of the sewons, by H. Gawthrop. The division 
of the year into four séasons is traditional, but when measure 1 
as phases of weather, it is not possible to fix these periods 
within definite limits, The author's investigation leads hin? to 
conclude that the primal cause for the variations in the character 
of the seasons must be traced back through all the effects. of 
diurnal and seasonal insolation, and of the cyclonic storms in 
the lower al mosphere, . 


Wiedemann's Annalen der Physik und Chemie, No. 1, 1895. 
—Electromagnetic pull ng force, by Max Weber. An®iron 
wire whose length i> very preat in comparison with its thickness, 
experiences a puling furce proportional to the field intensity, 
its magnetisation, and its sectional area, when its end lies in‘a 
magnetic field, and its axis is parallel to the lines of force. 
If the lines of force are perpendicular to the axis of the wiré, 
it also exjeriences a pulling force along its asiz, which is, 
however, smaller in iron than the former force.® The ratio of 
the pull along the lines of force to that across it is abdut 100 
in moderate fields (such as H = 100), but with increasing 
strength of field it quickly decreases, and appears to approach 
unity.—Different forms of muliple resonance, by V. Bjerknes. 
The conclusion usually drawn trom Sarasin and de Ja Rive’s 
experiments with electric waves propagated along wires, that 
there are as many Stationary wave sys'ems as nodal systems are 
exhibited by the resonator, is erroneous. These periods are 
due to the resonator, which resounds to a simple sine 
oscillation at different points. The only reliable method is to 
study the wave systems with ‘‘ indifferent ” indicators, such as 
spark micrometers, electrometers, bolometers, and small 
thermo-couples. The difference between electric waves and 
light waves is that the latter are continually maintained, while 
‘the former are dampei.—Total reflection of light in dense 
crystalline substances, by R. Camerer. The measurement of 
the index of refraction of substances of a crystalline structure 
by total reflection is atrenced with various difficullies, In 
some cases, there is no well-defined limit of total reflection, as 
in the case of paraffin or beeswax planed or cast on mercury. 
When the same substances are cast or pressed on the surface of 
the prism, two limits, polari-ed at right argles to each other, 
are observed. The author explains this by supposing that ‘in 
the latter case the substances crystallite in a uniaxial form, 
with their optical axes perpendicular to the surface, while in 
the former case they are biaxial,—Elasiic behaviour of zinc at 
different temperatures, by Erich Zimansky. It appears that 
the suddenness or otherwise of the cooling of cast zinc has no 
very decided influence upon its biiitleness. It is not hardened 
by rapid cooling to anything like the extent that iron is. 


Bulletin de la Société des Naturalistes de Moscow, 1894, No. 
2.—QOn the Mastodons of Russia, and their relations to the 
Mastodons of other regions, by Mme. Marie Pavlova, being 

`a summing up of her larger work, now. ready for print. Its 
conclusions are: (1) It is the group Mastodon Zygolophodon, 
represented by M. Borsoni, M. ohtolicus, and their varieties, 
which had a very great spreading in south-west Russia during 
the Miocene and the Pliocene periods. (2) None of these forms 
is specific to Russia, all having been widely spread in West 
Europe and North America. (3) The group of M. Bunxolophodon 
is only known till now through a very limited number of speci- 
mens of M, arvernensis, while this groupis widely represented 
in West Europe, Asia, and America.. (4) The close resemblance 
between the Mastodons of Eurasia and America confirms once 
more the connection which existed between the two ccntinents 
during the Tertiary period.—The Post-pliocene mammals of 
East Russia, by Prof. Stuckenberg (in French). They are: 
Rhinoceros, tichorhinus, Fischer, and. Kh. Merckii, Jaeger; 
LElasmothevium Fischeri, Desmarest, which has never been 
jound in Perm, Ufa, Vyatka, Kazan, Nizhni Novgorod, and 
Simbirsk, but only further south, Ze. in Samara, Penza, and 
Saratoff ; Equus caballus, very common—the fossil horses having 
already been made the subject of special studies by Mme. 
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Pavlova ; Cervus tarandus, C. claphus, C. alces (Altes falmata), | 


and C. megaceros (Alegaceros hibernicus), Owen ; Anticope saiga, 
Pallas; Aos priscus, and Bos primigenius, the latter very rare ; 


Ovibos moschatus, Blainville (O. fossilis, Riitimeyer) ; Sus, sp. 3 ` 


Elephas primigenius, very common—some molars offering great 
divergences from the usual type—and another yet undete mined 
species of Zicphas, of which one molar is kept in the museum 
of Kazan ; though like as a whole to a mammoth tooth, it 
has well-defined peculiarities of structure; Castor fiber; Ursus 
arctos ; and an undetermined species of Canis. 
mains have rarely been found zz si¢z, but chiefly in re- 
modelled river deposits. —The second part and conclusións of 
the work of B. Lwof on the embryology of mammals, The 


currenwih: ory of gastrulation is shown not to be supported by: 


direct observation, and a new theory is proposed.—On the use 
of Bouguer’s formula in the study of gravitation anomalies, 
by Prot. ‘Ih. Sloudsky (in French),—Or® some land shells 
collected by M. Ksishtafowitsch on t 
Moscow, by’ Dr. Zickendrath, They belong to species now 
quite common in Middle Europe (Ayalinia, Hetix, Cicnella, 
Pupa, Succinea, &c,), and originate from thé® period when the 
Vorobiev plateau was cogered with thick marshy forests ; they 
can by no means be considgred as belonging to any ice period, — 


Entomological and bojanical notes from | Sarepta, by Alex. ' 


Becker (in German). è 


"` SOCIETYES AND ACADEMIES, 
LONDON, 


Geological Society, Janĝfary 9.—Dr. Henry Woodward, 
F.R.S., President, in the chair.—The formation of oolite, by 
E. B. Wethered. In previous communications the author has 
described pisolites formed by the growth of Girvanel/a, and some 
true oolitic granules having a like trigin. He had previously 


expressed@the opinion that all oolétig granules are of organic: 


origin, and the facts described in the present paper give support 
to this view. „He described the form of the granules, which 
frequently exhibit a, series of concentrig layers of calcium car- 
bonate around a nucleus, and also dark striz and patches, the 
former placed more or less at right-angles to the nucleus. The 
concentric layers often exhibit an irregularity which the author 
maintained to be incompatible with their chemical origin, 
Again, granules are found made of,calcium carbonate occurring 
in two forms—a clear crystalline portion representing the organic 
structural part, ang an amorphous portion consisting of ordinary 
cai bonate of lime, which is either infilljng or secreted material, 
possibly both. In discussing the origin of the crusts around the 
nuclei the author treated of the radiaP structure which is so 
marked a featuretin the crust of oolitic granules. This structure 
has the appearance of light and dark strize when seen by re» 
flected light : the light are tubules which have grown at right- 
angles to the nucleus, while the dark are secondary forma- 
tions. He referred to Rothpletz’s description of the oolitic 
granules of-the great Salt Lake, which are stated to bave 
originated fim the*growth of lime-secieting algze, and thinks it 
possible that the fæsil forms are of like origin, though not 
necessarily due to organisms allied to algze, and possibly even 
lower in the scale of life. Inis opinion Girva%ret/a—the first 
type of ooli@e-forming organism discovered—is simply a tubule. 
A long discussion followed the reading of the paper. @he Presi- 
dent thought that the author had placed eviderice before the 
Meeting sufficient to prove the organic origin of many of his 
oolitic granules. Mr. G. F. Harris believed that while most 
geologists would possibly agree as to the organic nature of the 
tubules in the pisolites referred to, they would not be unanimous 
in recognising the tubular structure in magy of the ogjiticgranules 
shown. Many of the features presented by oolitic granules, and 
brought forward byghe author as evidehce of the organic origin 
of oolite, could be exglained by the alteration effected in them 
since their original formation. . Mr. E. T. Newton agreed with 
the author that the irregular tubules termed Girvaneda, and 
seen sometimes within and sometimes on the outside of oolitic 
granules, were of o:ganic origin, but he thought that the 
characteristic concentric’ and radiated structue of oolitic 
granules was entirely different, and not due to concentric 
tubules. Dr. G. J. Hinde did not think that the author was 
right in his interpretation of the concentric layers so common 
in ordinary oolitic grains as tubular forms of growth, In his 
(the speakér’s) opinion these concentric lines might indicate 
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layers of growth, but they were not in any sense tubules. Mr. 


‘A. C. Seward expressed himself in agreement with the. main 


contention in reference to the occurrence of organic tubular 
structures in the oolitic grains described by the author; but the 
‘explanation offered by the author with regard to the radiating 
structure seen in certain grains he regarded as unsatisfactory, 
their general appearance being much more suggestive of 
‘secondary changes in the oolitic grains, which had no direct 
connection with the Girvanel/a-tubules. Prof. Judd said that as 
far back as 1862 the eminent botanist Dr. Ferdinand Cohne 
had pointed out the important part played by algee in the for- 
mation of the Sprudelstein of Carlsbad and other calcareous 
rocks. Ata later date Bornet, the eminent French algaogist, 
had insisted no less strongly on the work done in perforation 
and breaking-up calcareous fragments by other plants. The 
speaker was inclined to regard some of the structures (especi- 
ally certain of the radial g§nes) as due to the action of destruc- 
tive rather than to constructive organisms, Mr. H. B8Woodward 
referred to the modern formation of oolite-grains in waters 
charged with bicarbonate of lime, whether in proximity to’éal- 
careous springs or coral reefs. He thought that the slides 
exhibited by tht author did not show connection between the 
‘Girvanella and the concentrjc and radiate bands of oolite- 
grains, Prof. Seeley*believed *that søm% of the photographs 
exhibited a structure which, although imperfectly preserved, 
might be compared with the sections of nullipores which the 
speaker brought before the British Associatien at Bath in 1888, 
as evidence that some grains of oolite are of organic origin, 
Mr. Rutley said that, with ẹegard to the nuclear portions of 
‘some of the sections projected upen the screen, he considered 
that the author .was probably correct in ascribing an organic 
origin to the, interlacing tubular structures ? but, so far as the 
peripheral portion of, the oolitic bodies was concerned, he be- 
lieved that it presented no appreciable difference from that of 
ordinary calcareous concretgons of a purely inorganig origin : 
similar radiating and concentric structures being also met with 
in the spherulites frequently present in eruptive rocks. Prof. 
A. FL, Green also spoke; and the author re lied. -On the Lias 
Ironstone around Banbury, by Edwin A. ford, The ferru- 
ginous limestone of the Middle Lias of the Banbury district 
occurs practically within a ten-mile circle around Banbury, The 
‘stone (the Marlstone of the Geological Survey) is an ‘‘ oolitic” 
‘cyprid-limestone with much yolluscan and crinoidal débris and 
some quartz-grains. The author described the lithological 
characters of the rock, and their variations, @s traced laterally 
and vertically, giving a fyll description of its local development, 
with a detailed account of the sections in the principal .ex- 
posures.— Notes. on tle geology and mineral: resources of 
Anatolia (Asia Minor), by. W. F. Wilkinson. The route 
traversed from northwards ®. southwards through the city of 
Broussa Jay through a country composed of sedimentary rocks 
(largely limestongs with some shales and conglomerates). In 
the mountains metamorphic rocks were met with, and also 
igneous rocks. . The principal igneous rocks noticed are 
granites and serpentines ; in the latter chrome-irowore occurs, 
and is worked. , : e F = 

. Physical Society, January 25.—Mr. Medley concluded the 
weading of a pafer, by Prof. Ayrt®a and himself, on tests of glow- 
lamps, which was commenced at a former meetinge With the 
newer lamps employed in these tests, it was found that candle- 
power, current, and candles per watt, all®rose as the lives of the 
lamps increased. The authors, being surprised at this resul@ 
took care to satisfy themselves that the effect observed was due 
neither to change in the resistance of their manganin potenti- 
omeler strip, nor to uncertainty of contact at the sockets of the 
lamps. Starting again with new lamps, they found that in all 
cases. the light given out was greater after the lamps had been 
glowing for some time*than it was when they were new. In 
the earlier tests a considerable falling off in candle-power~had 
always taken place after the, lamps had Been running for some 
time, eFurther, while the globes of the earlier Jamps were 
always much blackened, even after a run of a few hundred bours, 
and so became comparatively useless long béfore the filament 
broke, the Edison-Swan lamps now examined showed 
hardly any blackening, even when the filaments lasted over 
1300 hours, The rise in candle-power was always accompanied 
by a risein current, which was, however, proportionally much 
smaller, so that the con-umption of power yer candle was 
actually less after the lamp had been running fifty hours. than it 
was at the beginning. Among the conclusions drawn by the 
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authors were the following : (a) When a group of Edison-Swan 
lamps, marked 100-8, are run at 100 volts, and each lamp as 


. its filament breaks is replaced by a new one, it may be expected 


that the light given out will never subsequently be as small as 
when all the lamps were new; (4) an Edison-Swan lamp, 
marked 100-8, when run at 100 volts will give an average illu- 
mination of about ro candles, and will absorb on an average 
power of about 4°3 watts per candle, so that such a lamp must 
be regarded as a 43-watt lamp, and not a 30-watt lamp, as is 
frequently stated; (c) the maximum rise of light recorded 
during the life of any lamp was 45 per cent. ; (g) with lamps 
of the type examined, there is no point at which it be- 
comes economical to discard a lamp before its fila- 
ment actually breaks; (¢) no marked economy can be. gained 
by overrunning such lamps (če. by using pressures exceeding 
100 volts). Prof, Ayrton mentioned that the improvement in ` 
glow-lamps after running for some time had been. attributed to 
an improvement in the vacuum. Experiments made on'new 
and used lamps by means of an induction coil showed that the 
more a lamp was used the better the vacuum became, but he 
(Prof. Ayrton), though at first inclined to adopt this explana- 
tion, had since found that though in all the lamps examined 
the progressive improvement of the vacuum was equally 
marked, the increase in candle-power varied between very wide 
limits, being very considerable in some lamps, and hardly per- 
ceptible in others: Prof, Rücker asked if it made any differ- 
ence to the life of a lamp whether it were kept running con- 
tinuously until the fibre broke, or were run for periods of a few 
hours, alternating with intervals of rest. The latter case would 
more nearly correspond with the conditions obtaining in prac- 
tice. Prof. Ayrton replied that the lamps were kept running 
during the night, and were disconnected during the day.—A 
paper, by Prof. Anderson and Mr. J. A. McClelland, on the 
temperature of maximum density of water and its coefficient of 
expansion in the neighbourhood of this temperature, was read 
by the secretary, Mr. Elder. The dilatometer method was 
used, but the bulb of the instrument contained a quantity of 
mercury, determined by experiment, which for the range of 
temperature concerned was such as to secure the constancy of 
the remaining internal volume, occupied by water. The ob- 
served changes were thus the real, and not the apparent changes. 
The bulb was furnished with a graduated tube of small bore, 
bent twice at right angles, which served at the same time the 
purpose of a ground-glass stopper. (The joint was made 
water-tight by a little Canada balsam.) To determine the 
coefficient of expansion of the glass, the bulb and tube were 
filled with mercury at 0° C., and heated up to about 
9°'7_C., the necessary weighings being afterwards per- 
formed. The coefficient of expansion, of mercury being 
known, the number of grams of mercury to be kept in the 
bulb during the experiments on water was calculated. The dilato- 
meter was next filled with (thoroughly boiled) distilled water 
at about 8° C., the stopper-end of the graduated tube inserted, 
and the free end dipped under mercury, giving at 4°C. a 
column of mercury whose changes of level could be observed. 
A thermometer was placed with its bulb close to the middle 
part of that of the dilatometer ; both being immersed in a water- 
bath which could be cooled by the addition of ice-cold water. 
or heated by radiation from surrounding objects. The ther- 
mometer used was graduated to tenths of a degree, and was . 
compared with two similarly graduated ones by different 
makers. The two latter agreed very closely with one another, 
and one had a Kew certificate showing no error in the read- 
ings. Temperatures were written to the fourth decimal place, 
but accuracy to this extent was not claimed, Three sets of 
experiments were made, and for each a corresponding curve 
was drawn. In the first, the water was at atmospheric pressure ; 
in the other two, at 14 and 2 atmospheres respectively. -Cor- 
responding to these three pressures, the temperatures of maxi- 
mum density found were 4°°1844 C., 4°°1823 C., and 4°°1756C. 
The value 4°°1844 C., corresponding to atmospheric pressure, 
is greater than that generally received. Mr. Rhodes thought 
that sufficient precaution had not been taken to accurately cali- 
brate the thermometers. He dotbted whether temperatures 
read in the manner described could be relied upon to much less 
than o°'z, He did not see that any real advaniage was gained 
by having mercury inside the dilatometer to compensate for the 
expansion of the glass. Mr. W. Watson thought that the 
‘mercury within the vessel would cause further uncertainty by 


‘tending to produce distortion of the glass. He pointed out 
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that in the case of water at maximum density, there would 
be;practically no convection currents, so that equalisation of 
temperature would be very slow. As the bulb used was about 
8 cm. in diameter, and all the experiments were made with the 
temperature rising, he thought that this would account for the 
high value obtained for the temperature of maximum density. 
Dr. Burton thought a distinct advantage was gained by com- 
pensating for the expansion of the glass, The values obtained 
in different experiments did not seem to be highly concordant. 
Prof, Riicker thought that the criticisms which had been passed 
were, for the. most part, just. For such measurements as those 
recorded, it was not sufficient to know the corrections of the 
thermometer readings at a few isolated points; the postion 
of the stem over which the readings were taken must be care- 
fully and minutely calibrated. The Kew certificate not only 
ignored errors of less than ‘05° (as mentioned by the author-), 
but it only gave corrections for a small number of temperatures, 
separated by considerable intervals. 


Linnean Society, January 17.—Mr. C, B. Clarke, FR.S., 
President, in the chair.—Mr. George Murray exhibited lantern 
slides representing a new part of Pactytheca, consisting of a 
cup-shaped receptacle in which Pachyiheca was found by Mr. 
John Storrie, of Cardiff. The walls of the cup are composed 
of radiating chambers like those of Acetabularia, and in the 
centre there are traces of an axile structure. Mr. Murray con- 
sidered that this discovery only made the int®pretation of the 
nature of Packytheca more difficult than ever.—Mr, Arthur 
Lister exhibited and made remarks upon a Landrail (Crex pra- 
tensis) which had been found, a few days previously, near Ax- 
minster, in Devonshire, where it had been killed by coming in 
contact with telegraph wires, The occurrence in midwinter of 
a bird which is a summer visitor to this country, seemed to him 
to be worth notice.—Mr, J. E. Harting exhibited specimens of 
northern sea-birds which had been driven upon the east coast 
of England during recent gales ; amongst others, the Little Auk 
(Mergulus alba), of which great numbers had come ashore dead, 
or in an exhausted condition ; the Little Gull (Larus minutus), 
obtained at Whitstable on January 5; and an example of 
Briinnich’s Guillemot, Uria brunnichit, Sabine (Trans. Linn. 
Soc. xii. p. 538), a Species which, though abundant in Green- 


land, North-East Iceland, and Spitzbergen, is of such extremely 


rare occurrence on our coasts, that not more than two or three 
authenticated instances of its appearance here have been 
recordéd. “The specimen exhibited had been forwarded by 
Mr, W. J. Clarke, of Scarborough, near which sea-port it was 
shot on December 7, 1894.—A paper was then read by Mr. L 


-H. Burkill, on variations ‘in the number,of stamens and carpels, 


OF Stellaria media about 5700 flowers were examined, showing 
that towards the end of the life of the plant the number of sta- 
Ranunculus Ficaria (nearly 800 
flowers) showed that towards the end of the flowering period 


‘both stamens and carpels become reduced in number. with- 


out their ‘proportion being changed. Smaller numbers 
were examined of Caltha palustris, Ranunculus arvensis, R. 
bulbosus, Thalictum flavum, Bocconia cordata, Prunus Padus, 
Prunus Lauro-cerasus, Crategus Oxycantha, Rusa canına, 
Quercus Ilex, and Sagittaria montevidensis, all of which 
showed, either in carpels or in stamens, a reduction in number 


. towards the end of the flowering period. Of other influences 


besides age which ‘affect the number of parts, temperature 
migtit be one, but nothing could be safely assumed.—Of a 
kindred nature was a paper by Mr. A. G. Tansley and Miss E. 
Dale, on variation in the floral symmetry of Fotentilla Tor- 
mentilla, Necker. This paper, of which Mr. Tansley gave an 
abstract,’ was mainly a record’ of variations tending to alter the 


` normal tetrameroits' actinomorphic symmetry of ‘this flower. 


From his observations it appeared that independent variations 
of the epicalyx is considerable, but is probably mainly due toa 


‘tendency’ of its segments to revert to a primitively double con-- 


. roughly equal to that of the calyx and corolla. 


dition, The residual independent variation is small, and 


The number of 


` staniens is more variable, and the carpels extremely so, Corre- 


lated variation of all the whiorls is frequent, and producgs 
deviating types of symmetry ih about 3 per cent. of the flowers 
examined. The series of groups into which the various devi- 
ating types might ‘be said to fall, illustrated the shifting of the 
centre of variation from the pentamerous type of allied fl »wers 
to the tetramerous type of P. Zormentilla.—A discussion fol- 
lowed, in which the President, Mr, H. N. Ridley, and others 
took part, and Mr. Tansley replied to the criticisms offered, 
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Chemical Society, January 17.—Dr. Armstrong, President, 
in the chair.--The following papers were read: Octacetyl.- 
maltose, by A. R. Lingand J. L, Baker. Herzfeld’s description 
of octacetylmaltose is in many respects erroneous,—Action of 
diastase on starch? by A. R. Ling and J. L. Baker. The, 
tsomaltose obtained by Lintner by the action of diastase on 
starch is not a pure sugstance. From the product of hydrolysis 
of st@rch paste by diasta-e, a triosazone wasisolated ; one of the 
products of the action is therefore probably a triose CygHaoOqg: 
—New derivatives from a-dibromocamphor, by M, O, Forster. 
*Fuming nitric acid dissolves a-dibromocamphor with formation 
of a neutral substance Cy) H,.Br20. ; this on alkaline reduction: 
yields a monobrom@-derivative C,,H,,;BrO,. The latter sub- 
stanc@is converted into a nitro-derivative C,H y»BrNO, by 
nitric acid.—Acid sulphate of hydroxylamine, by E. Divers., 
Crystalline hydroxylamine hydrogen sulphate is prepared by 
acting on hydroxylawine hydrochlgride With the calculated 
quantity of sulphunc acid.—The h®pophosphites of mercury 
and bismuth, by S. Hada. Hypophosphites of the composition 
HgH,PO., HgNO, H,O and Bi(H,PO,),, HQ bave been 
prepared. — Kamala, part ii, by A. G. Perkin. The three 
acids pr@viously obtaine@by the oxidation of ro¢tlerine are now 
shown to be ortho- andy para-nitrocinnamic ‘acids and para; 
nitrobenzoic acid. J'rom thg ecomposjtion of its metallic 
derivatives rottlerine Would geem to have the ‘composition 
Cz! 1gg07,GOOH ; it yields a crystalline substance, rottlerone 
Cog Hogg, when boiled with sodium ‘carbonate.—The action of 
aqueous potassium? cyanide on gold and silver in presence of 
oxygen, by J. S. Maclaurin. The solution of gold or silver by 
potassium cyanide solution is dependent on the presence of 
oxygen, and the rate of solution is proportional to the quantity 
of oxygen presen and to the coefficient of viscosity of the 
solution.—The crystalline forms of the two diethyl pimelic 
acids, by W. J. Pope,—Oxidising action of ammonia solution 
on some metals, by W. R. Hodgkinson and N. E. Bellairs,— 
Aciion 8f magnesium on some Bhenylhydrazine compounds, 
by W. R. Hodgkinson and A. H. Coote. Complicated mix- 
tures of pragluc's are obtained on boiling acetyl- or benzoyl- 
phenylhydrazine with magnesium filings. Refraction equivalents 
of the elements and the periodic law, by R. M. “Deeley. 


“ Paris. 

Academy of Sciences, January?28.—M. Marey in the chair. 
—Prepaiation and properties of, boride of iron, by M. Henri 
Moissan. A boride of iron of the composition FeB is obtained 
by heating together iron ard boron, best in the electric furnace. 
It forms brilliant grey crystals which remain unaltered in-air or 
dry oxygen. Its density is 7'15 at 18°C. Its chemical behaviour 
with ordinary reagents is fully described —On Tourier’s pro- 
blem, by M. Ky Le Roy.—On the exact levelling operations 
recently carried out in Russia, bP General Venukoff, In atotal 
of 1090 stations scattered through ut Russia, no altitude was 
determined greater than 338 metres. The mast important result 
of the survey was the es ablishment of the identity of level of 
the Baltic, Black, and Azov Seas.—On the solution of solids in 
vapours, by M. Pe Villard.—Action of an el&ctric current on a 
number of metallig sulphides in the fused state, by M. Jules 
Garnier. Sulphur is gradually eliminated from the fused mass 
out of contact with air, the cepper retaining a greater proportion 
of sulphug than iron and nickel in an ore containing the three 
sul hides.— On some properties of bismuth sulphide, by M. A. 
Ditte, The produ@ion and properties of crystalline bismuth 
sulphide, made in the wet way, are descrihed. A remarkable 
double compound with potassium sulphide, Bi,S,. 4K.S; 4H,0,. ` 
is obtained in very sharp and brilliant reddish-yeliow, trans- 
parent rhombohedra from a solution of Big S, in potassium sul- 

“phide. The crystals cannot be kept in agmoist ajmgsphere,aswater 
readily blackens them.—In fluence of the surrounding medium on 
- the transformation of amorphous zin® sulphide, by M.A. Villiers. 
—On carbony! chlorobromide and dibromide, by M. A. Besson. 
The author obtains*the substances COCIBr and CO Br, by the- 
fMieraciion of COCI,and BBr;. They are both partially decóm- 
po ed by gistilla'ion in air. They are very dilatable | y heat, 
and possess vety irriating vapours. In contact with mercury at 
100° in sealed tubes they suffer total decomposition, but are only 
slowly acted on by culd.water.— Mixed e her and ammonium. 
derivatives of hexamethyl- r.amido-triphenylmethane, by M.A. * 
Roreustichl,—On acetic ethers from sugars, by M. C,' Tanret. 
The author shows the various reactions given with different 
élas-es of sugars by acetic dcid in presence of fused sodium. 
aceae and of zinc'chluride respectively. He describes three- 


360 


NATURE 


_ [FesrvakY 7, 1895 














pentacetyl compounds derived from glucose under the names 
-ã, B, and y pentacetines.—On hexanethylene-amine, by M. 
Delépine. The molecular weight, determined by the cryoscopic 
method, requires the formula CgH,.N, This result is fully 
confirmed by examination of its reactions and by the character 
of its nitroso-derivatives.—On the seeds of Coula from French 
Congo, by MM. H. Lecomte and A. Hébert.’ The oil obtgined 
from these seeds appears to consist wholly of triolein. —New 
facts relating to the mechanism of hyperglycemia and hypo- 
glyczemia ; influence of the nervous system on glucose formation, 
and histolysis, by M. M. Kaufmann. The conclusions are drawn 
that: (r) in hyperglycemia, and hence in diabetes, glucose for- 
mation and histolytic resorption are aftive; (2) ing hypo- 
glycemia, glucose formation and histolysis are diminished ; 
(3) section of the medulla near the brachial enlargement 
modifies the actiongf the liver ; this organ then supplies the 
blood with less sugar end more glycogen; nutrition is 
also generally modified, the storage power of the tissues is 
augmented and their histolytic resorption diminished.—On 
some points in congection with spermatogenesis in the Sd/aciens, 
by M. Armand Sabatier.—On the fixation of Acépha%s by the 
byssus, by M. Louis Boutan.—On th@ attachment of Amæbæ 
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tions on the functional adaptations ef the epidermic cell in 
insects, by M. Joannes Chatin.*-On a new practical process 
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_ | ELECTRIC OSCILLATIONS. 
Les Oscillations Electriques.. Par H. Poincaré, Membre 
, de. l'Institut, Redigées par M. Ch. Maurain. (Paris: 
Georges Carré, 1894 ) 
WE have already noticed at some length M. Poin- 
caré’s works on Electricité et Optique, and given 
an account of his views regarding Maxwell’s theories, 
and his mode of presenting the subject -in the light of 
Hertz’s researches. .The present work discusses more 
particularly the subject of Electric Oscillations, and 
includes comparatively little of the more abstract treat- 
ment of electrical theory to be found in the others. “We 
have in it.a very instructive and well-timed résumé 
of a good deal of the later work on the subject, with 
mathematical investigations of many points arising in 
connection with the various experimental researches 


' referred to, which are of great value. ° 


-In a short preliminary statement.of the theory under- 
lying the Hertzian experiments, M. Poincaré adopts, to 


@ certain extent, the mode of presentation used by Hertz 


himself. The two reciprocal sets of equations also made 
by Heaviside the starting-point of his researches, and 
called. by him the circu:tal equations,-are made .by 
Hertz the basis of everything. Thus if -L,-M,N, X,Y,Z 
be the components of the magnetic and electric forces, 
p and e the “coefficients of magnetic and electric induc- 
tion,” and A the reciprocal of ‘the velocity of light, the 
equations are 


(2%, 2M, aN) (Z Y, 9X a7, OY ax 
| de ve mg Oy” Oz ðs x ðr Ay!’ 
= (82N, gc.) 
a (e? X stat, &e. a(S - ay &c. 


where u. v, w are the components of conduction current 
at x,y,z. When zx, v, w=o, one set of equations can 


thus be formed from the other set by interchange of, 


L, M,N with X. Y, Z, and u with—e The electric 
energy is e(X2+Y24-22)/ 8r, and the mägnetic energy 
 (L?-4+-M?-+N*)/87, each taken per unit of volume of the 
medium. ` 

` The units of force are so chosen that » and e are both 
unity for vacuum, that is, for ether. Hence the intro- 
duction of A in the equations above. Itis required to 
make the dimensions of both sides alike. 
fess that we much prefer the idea contained, though not 
in Maxwell’s treatise, of regard- 
ing p and K as quantities dependent on the physical 
properties of the medium, and such that the velocity 
of light in the medium is 1/v p K. There can be no 
question of the enormous advantage of thus proceeding. 
Tt avoids the obvious absurdity of giving in a general 
system of measurement founded on the units of length, 
mass, and time, two different sets of dimensions to the 
same quantity according as it is measured electro- 
statically or electromagnetically. Further, if this were 
recognised, the serious difficulty which besets students, 
when they: find that what is defined or explained as a 
mere ratio is unity, or the reciprocal of the square of the 
velocity of light, according to the system of units adopted, 
would entirely disappear. The discussion which took 
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We must con-. 


place in 1882 regarding the dimensions of magnetic pole 
in electrostatic units, gave illustrations of the confision 
and misconception to which neglect.of the dimensional 
relation between p and K can give rise in the mind of 
even a master of physical science, 

Let Ho Ko, or bettes posky be the inductive capacities 
{ magnetic and electric) of- ether, p, x, those of any other. 
substance, then p/p), x/ko will be the magnetic and 
electric permeabilities of the medium, and will bé' mere 
ratios. The magnetic permeability will then.be as 
Lord Kelvin originally defined it, the ratio of two magnetic 
forces, of the magnetic force defined electromagnetically 
(in a crevasse across the direction of magnetisation) to 
the magnetic force-according to.éhe.polar definition.(in 
a narrow cylindrical hollow parallel to the magnetisation), 
and our ideas will no longer be liable to gbfuscation i inan 
importang fundamental matter. 4 

M.- Poincaré derives the second set of equations stated 
above from the first Set and the principle of conservation 
of energy, using for the totad energy per unit of volume 
the sum of the expressions quoted above. The theoretical 
basis consists thus of (1) the experimental fact that the 
line-integral of electric force round a circuit is equal to 
the time-rate of variation gf the total magnetic induction 
through the circuit, which gives the first set of equations ; ; 


. (2) the expressions for the magnetic and electric energies; 


and (3) the theorem that the work spent in heat per unit 
of volume per unit of time is oXu+-Yv+Zw. . The ex- 
pressions for the energies are thu$ taken as fundamental. 
The result does not, however, depend on-any supposition 
as to exact localisation of the energy ; all that is involved 
is the expression of the energy as an integral extended 
through the whole field. $ 

This is not the same as the process of Hertz, and it is 
not clear that it possesses dny. advantage over- that 
method. In fagt, Hertz’s foundation is ‘the two sets of 
reciprocal equations, which are dirst postulated, then 
shown to be consistent with observed phenomena. ‘Thus 
the whole structure rests on the equations, and Hertz is 
but little, if at all, concerned with the dynamical explan- 
ation of electromagnetic phenomena. This, on the 
other hand, Maxwell is continually; and one of the 
most remarkable chapters of his book is that in 
which he Spplies the method of Lagrange to give, a 
dynamical basis to the theory of induction-and electro- 
magnetic action. This was a natural oftcome of the 
other protess, which he followed, of establishing his 


-equations as far ag possible directly from tħe experi- 


mental facts, and connecting them by a strong web of 
dynamical theory. It does not seem likely, moreover, 
that the minds of many of those who are eagerly seeking 
for’ some more intimate knowledge of electromagnetic 
action will be content with anything but 2 dynamical 
explanation of electrical phenomena, and one which shall 
elucidate, in some measure at least, the relation of the 
etlfer to ordinary matter, and the reason fgr the 
existence of the ponderomotive forces exerted in the 
electromagnetic field. 

In chapter iii. M. Poincaré proceeds to the theoretical 
study of Hertzian oscillations, and discusses in the first 
instance the solution of the differential equations for the 
case of conductors situated in a dielectric. The first 
partof this does not call for special remark, X is taken 
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in the ordinary way as the real part of (B — ZC) ec. 


where 7 = )/—1t, and $ = g-ty The value ot # is here 
‘ misprinted y+z2¢. The ‘author then proceeds to find 
solutions for the case of an intlefinitely extended 
dielectric, and throwing the equations into the form 


&e., , 


that is introducing the vector-potential, he goes on to 
solve the resulting equations for X, Y, Z. Two solutions 
are obtained of the form 7 


E=- aje (u dzdydë eo 


where. (2) may hive either of the values x’, 2” , given by 
= f(X, Y, Z, D E = f (L, y, E Ay). Here u! is 
the value of the component of the current at the’ point 
(x, I, a’) at time ¢, x” the value of the same component 
at the same point at a’ time previous, “by the interval 
required for the light tó travelefrom (x, Y, 2) to (x, 97,2), 
‘r being the distance Batween.ethese two points’ The 
| latter solution i is, of coursé, adapted to the case of pro- 
pagation in space with velocity 1/A. Itis exemplified by 
application to the complete solution Sf Lodge’s spherical 
vibrator. This, in the, assumed absence of radiation of 
energy and frictional damping out of the electrical vibra- 
tion, may bè regarded, for points extegnal to the sphere, as 
simply a*time-periodic electric doublet ; for its electrifica- 
tion may be imagined, produced by the relative displace- 
ment through a smal] distance of two uniform spherical 


” volume distributions, each of which acts as if its whole | 


charge were situated at its centre.’ But tħe existence of 
radiation very materially affects the result, for if 7 be the 
distance of any point from the centre of the vibrator, æ G 
the radius of the sphere, y a function which gives the 
electric forces it the equations . 

‘ = 8y/dx02, Y = dplaydz, 

eta Žž = — Arary/or + ay/de", 
the direction of the” axis of the vibrator being that of z 
then . . 


oe Be rha, siah Yç = 2) 


cs po sin Yi(r 2). 
; 2 2a 

. This expression is interesting. as showit®y exactly the 
. damping due to radiation in this ca$e ; that due to fric- 
tional, genewation of heat is. neglected. As 1/A is the 
velocity ‘of light, it will be seen that the radiation damping 
1s exce@dingly rapid. This illustyates the difficulty of 
“maintaining” electric oscillations ; and has an importgnt 
_ bearing on the interpretation, of results obtained with 
_ resonators which are damped slowly as compared with 

the exciters. g 
* Of cousse, the d’mping in complicated cases can be 
| found when the totab flow of energy tprough a spherical 
surface of large radius, surrounding the vibrator, can be 
computed by Poynting’s theorem. Thus it is possikle to 


construct a more accurate solution for poings distant from 


the vibrator, than that given by the supposition of ne 
damping, by thus calculating. approximately the expon- 
ential factor, and we can go on by successive approxima- 
tion if need be. 
:- , The results obtained by Hert with regard to the period 
3 and the damping out of.the vibrations of his exciter were 
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tested, of course, by his resonator; and we have, in 
chapter iv. of M. Poincaré’s work, an excellent account 


of the mathematics of resonance, so far as here required, 


and of the propagation of electric waves along wires, 
illustrated by reference to the experiments of Sarasin and 
De la Rive, Blondlot, and others. Many of these have 
reference to the variation of the current with distance 
from the end of the wire, at which, of course, reflections 
took place. The theory, for example, of Mr. D. E. Jones™ 
experiments, in which a thermo-electric couple was used 
to measure the heating effect at different distances from 
the end of a long wire, is worked out; and the results, 
when compared with those of the experiments, are found 
to agree. 

Shapters follow on Propagation in Air, and Applica- 
tions of Theory. In the latter, M. Poincaré refers, among 
other things, to the results of the very important 
experiments of Bjerknes, on waves received by re- 
sonators of different metals ; that is, their different rátes 
of damping, and the’ depths to which the currents 
penetrate ifto the metal as measured by the thickness 
(to take an example) of copper, which must be deposited 
on an iron resonator in order that it may behave’ like 
one of solid copper. 

These three chapters have a very important bearing on 
the question of multiple resonance, to which M. Poincaré 
has himself devoted special attention, and form, perhaps, 
the most valuable part of the work. 

Lastly, the book deals ‘with such applications of 
electrical oscillations as the determination of’ spécific 
inductive capacities, the reflection and refraction of 
electric waves, and ends with a study of Hertz’s 
“ Memoir on the Fundamental Equations of Electro- 
dynamics for Moving Bodies.” _ 

The mathematicai discussions are, as we have indi- 
cated, throughout lucid and very frequently elegant. 
The facility with which an apparently intractable 
problem is taken hold of, and a few more or less 
elementary considerations made to yield an approximate 
solution or result, is very remarkable. We could have 
wished for a somewhat more physical treatment of the 
subject ; but to those whose physical ideas have had some 


| training with regard to these matters, M. Poincaré’s trea- 


tise cannot but be of great service, as supplying what no 
doubt was its object, a review of the principal results 


obtained in this field of research compared with theory, 


as far as possible by the only sure test, that of calculation. 
A. GRAY. 


THE BOOK OF THE ROSE. 

The Book of the Rose. By the Rev. A. Foster-Melliar, 
M.A., Rector of Sproughton, Suffolk. Pp. 336. 29 
illustrations. (London: Macmillan and Co., 1894.) 

R. MELLIAR is well known among horticulturists 

as a successful grower‘and exhibitor of roses, and 

his book is what he wished it to be—the rose considered 
as a flower, with full details for its practical culture for 
amateurs, from the beginning to theend. Art is his text 
all through. He has very little to say about the botany 
of the rose, its geographical distribution, the origin of 
the numerous races of garden roses as distinguished from 
their wild progenitors, the fourteen chapters of his book 


exhibition and win a prize. 
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being devoted to such matters as soil, manure, planting, 
pruning, propagating, and exhibiting. For the cultivator 


the book covers all the ground, and Mr. Melliar’s in- 


structions are as clear, as thorough, and as trustworthy 
as any budding “ Rosarian” could desire. There are 


already plenty of books about the rose, of which as much: 


as this can be said, but there is still room for Mr. Melliar’s. 
He writes mainly for the amateur grower of roses, and 
strongly recommends his hobby to the country parsons 
who are, he says, “all so poor, and likely to be poorer 
still.” The delights of the rose-grower are only ex- 
perienced when he himself does all the-work entailed in 
the production of plants from cuttings, buds or seeds, to 
the exhibition flowers. 
love for his hobby is seen in the following extract from 


-his book :— 


“ But if it was you alone who had found, chosen, and 
grubbed out the [briar] stock from the hedge, or cut, 
prepared, planted, and transplanted the briar or manetti 
cutting —if no hand but yours had budded it, cared for 
it in all stages, and finally cutand shown tl#e Rose—then, 
when perchance it is declared on all hands to be the 
finest specimen of the variety ever shown, it must be an 
additional pleasure to know that it is your Rose indeed, 
for that, as far as all human aid is concerned, you made 
it yourself. s 


"If the book has a fault, it is to be found in this treating 
of the’ rose solely as a flower to be set on a tray at an 
Mr. Melliar has something 
of the narrowness of view of the old florist, for he sees 
little beauty in roses which are not likely to win prizes. 


He devotes thirty pages to instructions on exhibiting the 


flowers. This chapter is interesting as showing how 
much care and self-sacrifice are necessary to success in 
the exhibition tent, the paper covers to protect the buds 
from rain, wind, and sun, and the precautions necessary 
even when the flowers are ready to pack in their prepared 
mossy beds in boxes, “In one very dry season, he says, 
his mossed boxes had been kept in, the shade and duly 
watered, with the result that two huge slugs, each‘as big 
as his thumb, concealéd thémselves in the moss, and 


„during the journey to the Crystal Palace regaled them- 


selves on the roses ! 

Mr. Melliar speaks of several varieties of rose that 
show deterioration since they were first introduced, or 
“sent out,” as the raisers express it. These fine varieties 
of rose are always propagated from grafts or cuttings, 
and deterioration is therefore unlikely. The same state- 
ment has been made with regard to apples, pears, and 
other fruits, which are multiplied in the same way as 
roses, but they have never been substantiated. 

Until within the Jast thirty years or so, all the best 


garden, roses were raised by continental growers, the 


belief being that they could not be produced in England. 
The same belief prevailed until recently with regard to 
chrysanthemums. It is therefore a pleasant surprise to 
see that of the 144 varieties of the Hybrid Perpetual 
section of roses, selected by Mr. Melliar as the- choicest 
and best, no less than sixty of them were raised in 
England, and that the two best H.P. roses known, viz. 
“ Her Majesty” and “Mrs. J. Laing,” were raised by the 
late Mr. Bennettin Surrey. To these I would add a third, 


namely, “ Grace Darling,” also raised by Mr. Bennett, and ! 
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The genuineness of Mr. Melliar’s. 


which, although not an exhibition rose, is yet one of the 
most beautiful of allin the garden. Its only rival is 
“Gloire de Dijon,” raised in France forty years ago, and 
of which Dean Hole, prince of rosarians said, “ Were” I 
condemned to have but one rose for the rest of my life, 

I should. ask, before,leaving the dock, to be presented 
with å strong plant of ‘Gloire de Dijon,’ ” ; 

A book which deals chiefly with exhibition roses can . 
searcely be considered to justify its title, “The Book of 
the Rose,” because to all but a very small section of 
gardengrs the roge appeals with greatest force when 
seen as a naturally grown bush in the garden. Theclose 
pruning _and other rigorous methods of the grower- 
exhibitor are suggestive of ear-gropping for dogs, and 
comb- -cuttieg for cocks, disfiguring, for a special purpose, 
otherwise beautiful objects. Mr. Melliar has very little 
to say for the many beautiful single-flowtred roses. which 
are now coming rapidlf into favour with gardeners, and 
whose flowers are often? as loyely as the highest floral 
art could wish. Manly ‘of ihe perfett exhibition roses 
are just about as attractive in form and colour as a red- 
cabbage. The hybrids raised by Lord Penzance from 
the sweetbriar crossed with garden roses, are exceedingly 
beautiful, so too are the fornts of the Japanese Rosa 
rugosa, R. multifiora, R. bracteata, R. indica, &c. 

It ‘is becomirfg a too common practice amongst 
professional gardeners to set about crossing beautiful 
species ef plants, roses included, with: a view to 
doubling” or otherwise altering® the form, or “im- 
proving” the colour of the flowers, to satisfy some 
absurd: ideal, the consequence soften being a con- 
siderable loss from the point of view “of true art. 
We ‘owe the garden roses of the present time to the 
breeders of florists’ flowers, and are duly thankful. At the 
same time we would prefer to keep the best of the single- 
flowered roses just as they are. Mr. Melliar does not 
agree with those who look upon the rose as a decorative 
plant for the garden, but only as a means whereby he 
may obtain glorious roses. For me, the best tray of 
exhibition roses ever produce has infinitely less charm `’ 
than a bed of yellow Banksian roses, or even a tangled 
mass of sweetbriar when covered with ‘flowers. How- 
ever, Mr. Melliar’s book will teach any one how to grow 
good rose®flowers, and there are thousdnds who would 
find pleasure in tose-growing by reading and following 
his. directions. ° e W. 
EAEE 





OUR BOOK SHELF. ° 


L Industrie des Araneina. By Woldemar Wagner. 
(St. Pétersbourg : L’Académie Impériale des Sciences, 
1894.) 

THIS work may be divided into two sections: (1) the 

descriptions of the cocoons, nests, &c., of tH commoner 

kinds of Russiag spiders ; and €2) the conclusions re- 
specting the evolutjon of instincts and the classification 
óf the species, to be drawn from the data thus established. 

Wagner recognises four kinds of silken structures— 
namely, th@ sgare, the retreat, the nest, and the cocoon. 

About the first of these but little is said. The remaining 

three, however, are discussed in considerable detail, and 

to the question as to whether these structures are of 
great taxonomic value, M. Wagner gives an unhesitating 
and. most positive affirmative reply. It is unfortunately 
impossible within the limits of a short notice to criticise 
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closely his arguments; but that they are worthy of the’ 
deepest attention; will be realised‘ by all arachnologists 
whoiare acquainted with M. Wagner’s previous works, - 

Perhaps the highest praise that can Le bestowed upon 
this work, is to say that, even when stripped of. its 
theories, it quite reaches the high standard of excellence . 
attained by M. Wagner’s previous papers, and that, the ' 
great value of the theoretical part les in the fact that‘ 








$ ses 2 


the key to all problems is sought in the hypothesis of 
evolution by means of Natural ‘Selection. ' 

The memoir is admirably illustrated® with ten litho- 

' graphed -plates, of which eight are coloured, and, in 





addition; with two hundređi and fifty-two diagrams in the 


‘text. - The figure we hese®select for reproduction? to give 
an indication of. the nature of the rest, represents the 
female of Ocyale mirabilis carrying her cocoon: 

see ` ‘° : . I. P 


Elementary Practical Chemistry, Inorganic and Organic. 
By J. T. Hewitt, M.A,, D.Sc., Ph.D., ‘F.C.S., and F. 
G. Pope. - Pp. 42. (London: Whittaker and Co.) 

ALTHOUGH the authors ofthis small book have confined 

themselves .to such.,.parts of elementary qualitative 


analysis as find a place in Stage I. of tħe Science and 


Art Department Syllabus, neither in general plan “nor 
in details of treatmént does the book possess any 
_ éducational advantage over its many competitors. 
mere ‘recital. of -reaction8 cannot. be considered as 
“ Elementary Practical Chemistry.” 
to present.even ¢he array of facts utilised in analysis in 
such a manner as to comply with the fundamental re- 
quirements necessary to be fulfilled by all educational 
works designed for young students of science. ° The pro- 
duction of compilations of the present t$pe will probably. 
cease to exist evhen the new gegulations for Organised 
Science Schools come into force. We may then, perhaps, 
-took for thg production of really philosophical text-books 


arranged.on sound educational lines, @nd yet calculated | letter 10 Naru 
to minimise the,very real difficulties encountered by thee 


beginner. Putting aside these fundamental considera- 
tions, it is only just.to say that the authors have brought 
together a strictly limited set of reactions with~ few 
postive inacguracies. e a - ES 
How to Live in Tropieal Africa. By} Murray,,M.D. 

Pp. 252.. (London: George Philip anf Son, 1895.)' 
So far as literary merit is concerned, thisis a poor book. 
The text is disjointed, it is too full of unnecessary 
quotations, and there is too much tautology. But if only 
the subject-matter is considered, the verdict is that the 
book is a trustworthy guide to tropical hygiene, and a 
useful manual on the, cause, prevention, and cure of 
malariabfevers. The importance of such a.handy volume 
to emigrants‘and_yisitors to Africa can hardly be.over- 
stated. ‘ And as the book is the. outcome of medical, 
experience, it possesses exceptional value. 
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Surely it is possible, 


‘LETTERS TO THE EDITOR. 


l [The Editor does not hold himself responsible for opinions ex- 


pressed by his correspondents, Neither can he undertake’ 
to return, or to correspond with the writers of, rejecte 


manuscripts intended for this or any other part of NATURE. | - 


No-notice is taken of anonymous communications. | 


“+ The Liquefaction of Gases. 


’ 


} -i nae R - F e: 
' PROF. OLSZEWSKI’S letter in NATURE of January 10 is a more ` a 


serious matter than @ claim for priórity. The letter charges ° 


has carried out much original research into the methods of | 
liqnefying the more permanent’ gases, and the properties of the’ 
liquids produced ; whereas, according to Prof, Olszewski; most 
of Prof. Dewar’s experiments: have been merely repetitions of - 
work done by others. . i 


In his brief communication to NATURE (January, 10), Prof. ` 


; Dewat has been too wodest either to defend himself or to meet : 
his opponent, Fortunately, he makes one definite statement :— 
tA reference to the Proceedings of the Royal Institution 


| between the years 1878 and 1893 will be sufficient to remove 


the susgéstion that the apparatus I use’has been copied from > 
the Cracovie Bulletin of 1890.” : 

I have followed Prof. Dewars recommendation, and made. 
references to th® Proceedings of the Royal Institution. In his 
lecture at the Royal Institution on June 13, 1884 (Proc. R. I, . 
xi. 148), Prof. Dewar refers to Messrs. Ol-zewski and, 

Wroblewski as having ‘‘ recently made such a splendid success 
in the production and maintenance of low. temperature,” He 
describes and figures an apparatus which is a slightly modified 
form of that of the Polish professors, which in-turn was derived 
from the aparatus of Cailletet ; and he says: ‘‘ Provided a 
supply of liquid ethylene can be had, there is.no difficulty in 
repeating all the experiments of the Russian observers,” No. 
claim -is made here to. originality in the’ essentials of the: 
apparatus, nor in, the experimenjs perforuied. ; 
apparatus referred to by Prof. Dewar in his lecture: 
of June, 1884, “was used ‘by Prol, Ol:zewski in 1883, 
and was imptoved by: him in 1884; in 1887 the ap- 
„paratus was made capable ot liquefying oxygen and other gases. 
in considera! Je quantities at the ordinary atmospheric pressure ` 
. (see Olszewski, Phil. Mag. February 1895, 189-190). In r8go- 
the apparatus was so ‘mproved that from 3oiv 1ooc.¢. of liquid 
oxygen could be prodmed by it (see Onzewski, Phil. Mag. 
February 1895 192~193). Prof. Olszewski states (NATURE, 
January 10) that a descnpticn of this.improved apparatus was ` 
sent to Prof. Dewar. A year afier this; on June 26, 1891, 
Prof. Dewar delivered a discourse on Faraday’s work at the 
Royal Institution. . The published at stract‘of this lecture (Proc. 
R. J, xii, 481) contains a photograph of the pump- and engines 
used in the Jat orato-y of the Royal ‘Institution,’ and a photo- 
graph of the arrangement of the apparatus.on the lecture table $ 


bu it is impossible to make out the details of the apparatus ‘ 


dhom these photographs, So far as can be judged: from the 
Proceedings of the Royal Institution, Prof. Dewar did rot show 
large quantities of liquid oxygen, nitrogen, or ‘air in his 
lectures until June 10, 1892, when he placed before his audience ° 
a pint of liquid oxygen. Two years before this. Prof. Quszewski 
had obtained 100 c.c, of liquid oxygen, and ‘he telly us in his 
RE (January 10) that 200 c.c. of this liquid were 
prepared and‘ exhibited by him in July 189r. A pint is ùn- ' 
doubtedly more than 2co c.c., but unless one does something , 
with the larger quantity wl ich cannot he done equally well with 
the smaller, nothing is ga ned by conductirig the manufacture 
on the large scale. ` i 

T can find no other mention’ of the apparatus used at the. 
Royal Institution for liquefy ing large quan'ities of gases. There 
is indeed no accurate description in thé Proceedings of that 
Institution of the apparatus used by Prof.- Dewar, If Prof. 
Dewar has made marked improvements in any essential parts 
of ‘Prof. Olszewski’s apparatus, why has he:not, published an 
accurate description of these improvements in some recognised 
Scientific journal? ae ae ; 

A telerence.to the Proceedings’ of the Reyal Institution is 
then sufficient, not to-reu.ove, butiostrengthen, ‘* the suggestion 
that the appara’us 1 [Prof. Dewar] use, has been copied from 
the “Crac vie Bulletin oi 1890,” or at least that it has been 
borrowed from 
i Ols wiki. 7 


desctiptions of apparatus devised- by Prof. * 


‘tf Prof. Dewar with allowirg the impression to go abroad that he , :. 
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Every one must admire, and praise the. ‘skill which 
. “fashioned, the vacuum. receivers for storing and experimenting 


. with comparatively large. quantities of liq tid oxygen and air, 


. which Prof. Dewar used in.puanlic for the first time on 
. January 20, 1893, so far as can be gathered from the Proceed- 
-ings of the Royal Institution (see Proc. RZ. xiv. 1.) The 
following sentences occur in the published abstract of Prof. 
Dewar’s lecture on that date: .‘‘ The prosecution of research 


-az temperatures approaching the zero of absolute temperature 


is attended with difficulties and dangers of no ordinary kind. 
‘Having no recorded experience to guide us in conducting such 
. envestigations, the, best. instruments and methods of working 
have to he discovered.” .(The italics are mine.) (Proc. R. Z. 
-xiv. r.) Now, in June. 1890, that is two and a half years hefore 
Prof. Dewar made the statement I have quoted, Prof. Olszewski 
was able to say: ‘My new apparatus excludes the incon- 
veniences of the former one, and reuders it possible-to preserve 


. the liquid: oxygen a longer time under the ordinary atmospheric 


pressure.” And agin: **Thus was solved the: probtem of 
liquefying considerable quantities of oxygen without the slightest 
. «danger.” (See Olszewski, Pz’. Mag. February 1895, 193-3.) 
Every reader of Prof. Olsz:wske’s paper will agree that these 
statements are justified. Moreover, in October 1891, that is, 
fifteen months betore Prof. D ‘war declared there was ‘$no re- 
corded experience to guide us in condu tin z such investigations,” 
Prof. Olszewski.(in conjunctioa with M. Wuak@wsk:) described a 
. method for not only. storidg. hut also experimenting wi h, 
. considerable quantities of liquid oxygen (Cracouie Bulletin, 
Ovtober: 1891) So far back as 1887 he published, in 
Wiedemann’s Annalen.(xxxi. 58), a full ac. ount of methods for 
. determinins.the densities of liquid oxygen, nitrogen, and‘ marsh 
gas. In 1887, also, he determined the boiling pviat of liquid 
ozone, and he began his measurements of the absor. tron 
spectra of liquid oxygen and air (Wiedemann’s Annalen, 
. xxxiii. 570}; and in 1891 he published further measurements of 
. the absorption svectrum, an! the refiactive.inlex, of gid 
oxygen (róid. xlii. 663; see also Pht. Mag. February 1895, 
. + 197-9, and 206-8.) 

It is just these properties, namely, the optical properties, of 
liquid oxygen which had. been elahberaie'y studie! by P of, 
-Olszewski f om 188710 1891 tha are lar,ely dwelt on by. Prof. 
.- Dewar.in his d.scour-e of January 1893 ; and it is the illustra ion 
.of these p-operties. that is prefaced by th: reuark, there is 
“no recorded expe ience to guide us in conducting such inves- 

.. tigations.” Me ; 
On January 20, 1893 (Proc. R. J. xiv. 10) Prof, Dewar said 
i that liquid oxygen is “the most convenient subs’ ance.to use lor 
-the production of tempe: atures about — 200° C. Liquid nitrogen, 
carbonic oxide, or air can conveniently be made at the ordinary 
atmospheric. pressure, provided they are brought into a vessel 
. cooled by liquid oxygen boiling under the pressure of anout 
. half an inch of mercury,” It is interesting to compare with 


vthis Prof.:O.szewski’s words published in Jun: 1890 (Crac. Buil; | 


I quote from the translation in PAi} Mag February 1895, 192) : 
“I proved long ago [Compt. rend. c. 350 (1885.] that liquid 
oxygen is the hest cooling agent ; for it easily gives the tempera- 


_ ture of —211°5 C. if the pressure is lowered.9 mm. of mercury, 


_ and it does not freeze even at the pressure ot. 4 mm.” It may 
- be said thit the simila ity between these sta'ements is merely a 
coincidence. Perhaps it is. Neverth-less, Prof. Dewar's 


statement conveys the impression that he was the first experi-' 


menterto employ liquid oxygen for ob'ain ng, and maintaining, 
: very low temperatures., Another of Prol, Dewar’s stat ments 
‘which inply more ihan they express, occurs in his lecture of 
_ June 10, 1892 (Proc. R. J., xiii. 695): * He hoped that even- 
„` ing to go several steps further, anu to show liquid air, and to 
render visible some of its more extraordinary properties.” 
Remembering that air had bren liquefied by Prof. Olszewski at 
- least eight years befure the lecture-whercin this statement occurs 
- was delivered, one must regret thar. Prof, Dewar did not choose 
.- words which should have made it impos-ible for the Engl sh. 
. public to suppose “‘that the liquefaction of oxygen and other 
. so-called permanent gas-s was ach eved for the first time by 
, ee (See Prof. Olszewski’s letter in Nature of January 
10). . e 
Not only does Prof. Olszewski claim to hive devised the 


methods, and constructe the apparatus, for liquefying con- 


siderable'quantities of tne m re- permanent gises, but he also. 


: asserts that most of the experiments on the properties of these, | 


. liquetied gases which have been performed by Prof. Dewar are 
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„those -of Olszewski.” 


. Chem., Soc. Juge 28, 1894), 


only repetitions, on a larger scale, of work done by others. 
-Whar, then, are these experiments ? ee 


Measurements of the refractive’ index of liquid - oxygen, 


-for the sodium hght, and also of the absorption spectrum 


of liquid oxygens were published by Profs, Liveirig, and . 
Dewar in August 1892 (Zil Mag. (5) xxxiv. 2053 see 
also Dewar in Procy R. Z., June 10, 1892; and Liveing 
and® Dewar in Phil Mag. for August 1894). The re- 
fractive, index of liquid oxygen had been measured, and deter- 
minations of, the absorption speciram had been made, by 
Olszewski and Witkowski in, October 1891, and these measure- 


„ments were the complement of work begun, and published, by 


Prof. Olszewski in, 1887 (Wiedemann's Annalen, xxxiii, 570. 


. See Giszewski in Phil. Mag., February 1895, 197-9). It is true 
that. preliminary experiments on the absorption spectrum of | 


liquid oxygen had been made by Profs, Liveing and Dewar in 


. 1889. In their paper in Proc. R. S., Jun@6,; 1889, they say :-— 


“* We haye observed repeatedly the @bsor ption of liq tid oxygen 
in thicwn&ses of 8 and 12 mm. Our observations confirm 


On December 10, 1891, Prof., Dewar announced, in a note 


‘tothe President of the, Royal’ Society, that liquid oxygen is 


attracied by the poles ofa magnet. This note*was followed by 
another, on December 17, 189), saying that liquid’ ozone was 
also. attracted by the’pdles of 2 magnet.e. Thése, detached, but | 
interesting, experiments, whfch followed ‘up work done by. 
Faraday many years ago, must be placed, to the credit of the 
Fuillerian Professer at,the Royal Institution. os 

A paper’ published in Phil. Mag. (5) xxxiv, ,326' (1892) by 
Dewar and Fleming, on the electrical resistances of metals and 
other bodies at very.low t@mperatures, contains the only piece 
of exact investigation to which Prof. Dewar’s name is attached 


- wherein liquid oXygen or air is used as an instrument ‘of re- ` 
„search, with the exception of the measurements of the optical 
„properties of liquid oxygen, which have been shown ‘to be 


mainly@repetitions of the work @f Olszewski and W.tkowski. 
This research carries on and supplements earlier work ‘done 
by. Cailletet and Bouty, and by Wroblewski (Comptes rendus, 
ci, 161 (1885). | , 

` A few observations have been m&de by Pref. Dewar on the 
phosphorescence o! various substances ‘at the temperature of 
boiling oxygen, and.on the cessation of chemical action, and 
the continuance of photographic action, at the same temperature 
(see Proc. R.I. June 26, 1891 and June 10, 1892, also January 
20, 1893; also Proc. Royal Soc. April 19, ‘1894, and Proc. 
The’ subje.t of chemical action at 
very: low temperatures was investigated by, Pictet in May and 
November, 1892 (Comptes rendus, cxiv. 12453 cxv. 814) in a 
much more exhaustive way than hasebeen done by Dewar, who 
has . only toached the fringe of the matter (compare also 
Olszéwski, Phil. Mag. Februdty 1895, 208-9), The obserya- 


‘tions on the sensitrveness of the Easiman film at very low 


temperatures are interesting ; but, so far qs it’ has ‘been, pub» 
lished, the work is too slight to present material for detailed 
criticisms ; and the same may justly. be said‘of the Jeciure 
illustratifns of phosphorescence at low terhperatures,’ It may 
be remarked tha Prof. Dewars paper on photographic ‘action 
at low tempera wes has appeared only in the Proceedings, not 


‘in the Transactions, of theChemical Society? 


Prof.eOl-zewski’s work on the properties of liquefied gasés 


-was -begun, and accounts of his accurate expgriments were 


published in recfgnised scientific journals, long. before Prof. 


. Dewar’s experiments were.heard of. The work of the Polish 


Professyr ıs being continued in the same exact, modest, and 


“scientific manner (see his paper on the optical dispersion of 


liquid oxygen in Cracovie Bulletin, July 1894; noticed in‘ Phil 
Mag., February 1895, 208 ; and hisueterminations ofthe boil- 
ing and freezing pomis, and other constants, o#argon communi- 
cated to the Kgyal Society, Januafy 31, 1895). 5 

„dt sems to methat Prof, Olszewski. has established a case 
which demands the instant and serious consideration of those 
who are truly interested in the advance of sciegce, and are 


' Jealous of the good name of the scientific men of thi- country, 


Cambridg®, February 7.,". 


ee Sener 


M. M. PATTISON MUIR. 


be a i ' , A N a M a 
THE. object-of the communications- on the liquefaction of 


gases, which have recently appeared in Nature and the 


Lhilosophital Magazine, is 10o dépreciate the work of Cailletet 


‘and Pictét; to smother away the first-class work of the deceased 
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Wroblewski ; to annihilate myself, and thereby to magnify the 
claims for.originality of Prof. Olszew-ki. In spite of the mis- 
takes inevitable to pioneers, the work of Cailletet and Pictet 
must always be credited with originating research in this depart- 
ment. To show my appreciation of such? investigation, and 
to give it a wide publicity in the year 1878, a Friday 
evening address was devoted to the work of Cailletet and 
` Pictet, during the course of which I showed for the firs? time 
in this country the working of the Cailletet apparatus, Simi- 
larly, in the year 1884, an address was given on the work of 
Wroblewski and Olszewski, in the course of which I illustrated? 
for the first time in public the liquefaction of oxygen and air, 
showing the boiling point, &c., by means of a simple form 
of apparatus which did not involve the use of the Ciilletet 
pump as ‘employed by these experimenters, To deliver a lēc- 
ture on the work of other people is generally considered a 
mark of honour, anf as 
same. The critic has forSome object omitted half.the opening 
sentence of this address, which runs as follows :— _ 
; ‘The two Russian chemists, MM. Wroblewski and Olszewski, 
who have recently nade such a splendid success in the produc- 
_ tion and maintenance ‘of low temperature, ‘have useĝ in their 
researches an enlarged form of the well-known Cailletet appa- 
"ratus ; but for the purpose ef, lecture demonstration, which 
necessarily involves the projectign on “a screen of the actions 
taking place, thé apparatus represented in ihe annexed woodcut 
is more readily and quickly handled, and enables comparatively 
large quantities of liquid oxygen to be produted,” —- ne 
The same tactics have been adopted of taking half a sentence 
from another part of the address, and leaving out the context, 
The sentence to which I refer ran thus :— SO 
“ Provided a supply of liquid ethylene can be had, there is no 
difficulty inereteating' all the experiments of the Russian 
observers ; but as this gas is troublesome to make in quantity, 
and cannot be bought like ‘carbonic acid or nitrous oxide, 
‘such experiments necessitat@ a considerable sacrificeof time, 
It was therefore with considerable satisfaction that I observed 
the production’ of liquid oxygen by the use of solid carbonic 
acid, or, preferably, liquid nitrous oxide.” « y g 
Then follow a full description of how to use nitrous oxide 
with the apparatus in order to get liquid oxygen. Note the 
_ disingenuous comment of the critic: ‘* No claim is made here 
to originality in the essentials of the apparatus, nor in the ex- 
periments performed.”. It has never been the custom to make 
public claims for originality, either in apparatus or experiment, 
“in the course of an address given at the Reyal Institution. 
He proceeds to allegey ‘‘the apparatus referred to by 
Prof. Dewar in 'his lecture of June, 1884, was used -by 
Prof: O!szewski in 1883.” On turning to the reference given, 
_I find’ the following statemeng by Olszewski: %* In 1883, and’ 
for several 'years following, I liquefied the gases in a strong glass 
tube.” According to this distortion of fact, the apparatus‘of 
Andrews, Cailletet, Wroblewski; and Dewar are all the same, 
because gas was liquefied ina glass tube. I challenge the pro- 
` duction of a'refergnce to an apparatus antecedent to the date of 
this‘lecture in which liquid nitrous oxide had ‘been ubed for the 
„production of liquid oxygen. But all this $ ancient. history ; 
the real ‘charge begins with the year 1890. Assuming that í 
had been the thief of Prof. Olszewski’s apparatus of 1890, which 
is alleged to be the type used in’ the Faraday Comm@moration 


Lecture of 1691, what explanation is forthgoming of the delay 


of four years in ventilating the question of priority and personal 
grievance? What has occurred at the present juncture to pre- 
cipitaté a crisis? Can any one avoid coming to the conclu- 
sion that Prof; Olszewski’s contact with, ‘‘ Argon” explains 
` the .sudden assault upon my labours in the same field of 
investigation. @. . | eè- : ro ` 
~ Ifthe critic had been a tgustworthy person even to examine 
into the published facts, he could have found @ reference in the 
Proceedings of the Royal Institution, between the years 1878 
and 1893, that would have enlightened his ignorance, ang 
thereby prevented his reiterating Prof. Olszewski’s suggestion 
that my large apparatus of -1&91, which progucéd pints of 
liquid oxygen, was copied or borrowed from a description in 
the Cracovie Bulletin for -1890--. . . 
Let us see what Prof. Olszewski said in that paper, entitled 
‘‘ Transvasement de l’oxygene liquide,” June'18g0 :—' > > 
‘A flask of wrought iron, five litres in capacity (such as is 
used to hold liquid caibon‘dioxide), containing oxygen under,a 
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ugetully diffusing a knowledge of the | 


‘pute, but the new form of apparatus. 


pressure of 80 atm., is joined by a narrow copper tube to the 
upper end of a steel cylinder tested at a pressure of 200 atm. 
This cylinder having a capacity of 30-100 cub, centim., accord- 
ing to the quantity of oxygen which we wish to liquefy at a time, 
is immersed in liquid ethylene, of which the temperature may - 
easily be-lowered to’140 c. by means of an air-pump. The 
lower end of the cylinder is joined by a narrow copper tube to 
a little stopcock, through which the oxygen, liquefied’ in the. 
cylinder, can’ be poured down into an open glass vessel, kept 
cool by the surrounding air.” > 

In other words, replace the glass tuhe in'my apparatus of 1884 
by a small steel cylinder, and attach to its lower end a narrow 
‘copper tube with a stopcock, and the Olszewski apparatus of 
1890 is produced (as a matter of fact, Pictet had used the same 
principle in the year 1878). Now, on June 11, 1886, I delivered 
a lecture on ‘* Recent Researches on Meteorites,” and the report 
in the Proceedings of the Royal Institution contains a sectional. 
drawing of an apparatus solely construcied of copper, to- 
gethef with a valve for drawing: off liquid oxygen, en- 
tirely different in type from the cude plan Olszewski 
adopted in 1890. I may mention thai the plan of the apparatus 
was reproduced immediately afier the delivery of the lecture, 
both in England and America. The section is confined to the 
refrigerator, allthe accessories of liqueficd and compressed gas 
bottles, compression 'and exhaust gauges, &c,, having been 


‘omitted. From*this: plan of the refrigerator, any person so 


desiring could increase its capacity so as to work’on a larger 


scale.: The drawing shows the apparatus arranged for the 


special experiment of ejecting liquid oxygen into: a vacuum 
chamber, but it is clear the apparatus discharged as easily into an 
open vessel. It'is not any isolated experiment that: is in dis- 
The'special object for 
which liquid oxygen was ‘in use in this lecture, was to cool a 


. piece of meteorite before insertion into an electric furnace. The 


following extract from the lecture will explain how the subject 


‘was introduced :— -~ ; 


-* Meteorites, no-doubt, have an exceedingly low temperature 


. before they enter the earth’s atmosphere, and the question had 


‘phorus, hydriodic -acid or’sulphydric acid. 


been raiséd as to what chemical reactions could take place under 
such conditions, It resulted from Prof. Dewar’s ‘investigations 


‘that at a temperature of about 130° C., liquid oxygen had no 


chemical -action upon- hydrogen, potassium, sodium, phos- 
It would’ appear, 
therefore, that as the-absolute zero’ is approached, even . the 


„strongest chemical affinities are inactive. 


-* The lecturer exhibited at’ work the’ apparatus ‘by which he 
had recently succeeded in solidifying oxygen. The apparatus 


‘is illustrated in: the accotnpanying diagram, where a copper 


tube is seen passing through a vessel kept constantly full of ether 
and’ solid carbonic acid ; ethylene is sent through this tube, and 
is liquefied: by the intense cold ; it is then conveyed by the, 


“tube, through ‘an ‘india-rubber stopper, into the lower vessel; 


the outer one is filled with ether and solid carbonic acid: A 


` continuous copper tube, about 45 feet long, conveying oxygen, 


passes through the outer vessel, and then through that contain- 
ing the liquid ethylene ; the latter evaporates through.the space 


’ between: the two vessels, and thus intense cold is produced, 


whereby oxygen is liquefied in the tube. to the extent 
occasionally of 22 cubic centimetres at one time, The tempera- 


‘ture at which this is effected- is about — 130° C., at a pressure of 


75 atmospheres ; but less pressure will- suffice.» When the 


‘ oxygen is known to be liquid, by means of a gauge near.the 


oxygen inlet, the valve A is opened, -and the liquid oxygen 
rushes into'a vacuum in the’ central glass tube below; some 
liquid ethylene at the bottom of-the next tube outwards is also 
caused'to evaporate into a vacuum at the same moment, and 
instantly some of the liquid oxygen in the central tube becomes 
solid, owing to the intense cold of the double evaporation. The 
outer glass vessel serves to keep moisture from settling on..the 
sides of the ethylene tube. By means of the electric lantern 
and a lens, an image of this part'of the apparatus was pro- 
jected upon the scréen, this. being the first time that the 
experiment had been shown on a large scale in’ public. , 

+ Performing this experiment, the temperature reached was. a 
little below 200° C., that is, only 50° or 70° above the absolute 
zero of temperature, and in the experiment about 5 Ibs. of liquid 
ethylene were employed.” > 2 ; 

This I declare to be the first apparatus made wholly of metal, 
being an arrangement of copper coils, in which liquid oxygen 


‘ 
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was made and decanted or transferred from the vessel in which 
it was liquefied to another by means of a valve, and thereby 
rendered capable of use as a cooling agent. In support of this 
assertion, I call as witness Prof. Charles Olszewski himself, 
who states in the Philosophical Magazine, February 1895, 
p. 189; ‘In 1883, and for several years following, I liquefied 
the gases in a strong glass tube.” There is no suggestion made 
that a steel cylinder and valve was used by Olszewski till the 
year 1890. Whereas four years in advance I had used a much 
safer and better form of apparatus, practically identical in prin- 
ciple with that used in Cracow in the year 1890. Have I ever 
suggested that Prof. Olszewski was anticipated, or atlempted to 
raise any question of priority? Perhaps the critic will have 
the audacity to say, in reply, this is no publication, the Pro- 
ceedings of the Royal Institution, English and American science 
periodicals, not being amongst the class of recognised scientific 
ournals, Well, if I am pleased to throw my bread upon the 
waters, adopting the view that every truthfully recorded experi- 
ment which appears in any journal associa'ed with my name is 
publication, surely I should simply be conducting myself in the 
“too modest”? way my critic commends. 

.As a specimen of the distortion of facts to prove another case 
of-priority that is claimed, I find that MM. Charles Olszewski 
and Auguste Witkowski, Membres Correspondants, presenting 
their, memoir ‘‘ Propriétés optique de l’oxygene liquide,” on 
October 3, 1892, and, on referring to the paper it is dated July 
15, 1892, and the following footnote is added : ` 

¢ Avant la publication de notre communication, MM. Liveing 
et Dewar ont fait connaitre (Phil. Mag. Aout 1892), les 
resultats de leurs recherches sur la refraction des gaz liquétiés.” 

Yet the critic says our experiments were ‘‘ mainly repetitions 
of the work of Olszewski and Witkowski.” The garbled extracts 
selected to make it appear that I have been guilty of mis- 
representation are all of the same kind. . . . Thus I am taken 
to task for using the expression in the lecture on liquid air, 
of.1893 : ** Having no recorded experience to guide us in con- 
ducting such investigations, the best instruments and methods 
of working have to be discovered.” The next sentence runs as 
follows; ‘The necessity of devising some new kind of vessel 
for storing and manipulating excecdingly volatile fluids like 
liquid oxygen and liquid air, became apparent when the optical 
properties of the bodies came under examination. Apart alto- 
gether from the rapid ebullition interfering with the experi- 
mental work, the fact that it did take place involved a great 
additional cost in the conduct of experiments on the properties of 
matter under such exceptional conditions of temperature,” What 
can be said in defefice of such glaring misrepresentation of the 
meaning of my words? Mr. M. M. Pattison Muir’s demand for 
‘instant and serious consideration” of his clients ** case” has 
been quickly met. I ‘trust the result will... . fit in with 
his brief. i James DEWAR, 

Royal Institution, February 12. 


‘LA few personal remarks in Prof. Dewar's letter have been 
omitted, as they do not affect the points at issue.— 
Ed, Narure.] SE 


Vertebrate Segmentation, 


Mr, H. G. WELLS, in a recent number of Narurs,' honours 
my little book by making it an example of a contravention of 
what he regards as a principle of education. With that I have 
no quarrel, ‘But I must object to the instance he has chosen. 
The sentences from which he quotes refer to the phenomena of 
segmentation common to coeiomate tissues, and not to the 
derivation of vertebrates from any invertebrate group. So far 
from giving ‘‘the impression almost in so many words—‘ cut 
and dried,’ and ready to be cast into the oven—that the verte- 
brate type is merely a concentrated derivative (concertina 
fashion) of the chzlopod type,” I devote the chapter (xv.) 
from which he has taken his quotations, to showing that the 
earthworm and the vertebrates merely belong to two out of the 
many isolated groups; and at theend of the chapter (though 
not in spuced type, as I did not consider the question of verte- 
brate descent cungruous with the aims of an elementary tex 
book) I state that ‘‘ the type common to the lowest members of 
the groups of whtch the earthworm on the one hand, and the 
vertebrates on the other, form the highest examples, is a simple 
unsegmented ccelomate animal.” 

P. CHALMERS MITCHELL. 
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The Black-veined White Butterfly, 


Mr. KIRBY, on p. 340 of your last issue, says (in criticism . 
of Mr. Furneaux) that this insect ‘would not frequent open 
ground at a distance from trees.” I suppose there are not now 
many Englishmen who have taken it in this country; and it 
may be worth while to record that the common on which my 
brothgr and I used to “find it tolerably abundant in the years 
1857-1859, was quite an open place, with no adjacent wood, 
and very little hedge timber. This common is about a mile 
and a half to the west of Cardiff ; I passed it in the train ‘afew 
weeks ago, and noted that it is being’ encroached on, by 
suburbs. Wehad many a hot chase there over gorse and briar, 
and algays considered this butterfly the.most difficult of all 
to-catch, I have never seen it in England since 1859 or 1860. 

Oxford, February 11. 

W. WARDE FOWLER. 


e e‘ 


e 
ò . ‘ 
Parrots in the Philippine Islands, 


Pray allow me space to acknowledge a bel mistake which I 
first mad@ in the ninth gdition of the ‘‘ Encyclopsdia Bri- 
tannica”? (xviii. p. 322)@and: have lately repeated in the 
‘Dictionary of Biris} (p. 687),eby asserting that parrots are 
“wanting in the Philippine Isjands.” Seeing that the article 
was written more than ten years ago, it is quite out of my 
power to account for the misstatement : my only wonder is that 
it has not been bef@re challenged, since there is, and has been 
for some centuries, abundance of evidence to show that there 
are plenty of parrots in that group of islands, which, indeed, is 
as well furnished with them fas remarked by my friend Mr. L.. , 
W. Wiglesworth, yho has kindly drawn my attention to my 
error) as is the island of Celebes, and I had already (p. 93) 
noticed the Philippine species of Cockatoo, : 

Cambridge, February 9. 

s ® e ALFRED NEWTON. , 
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TWENTY-FIVE YEARS OF GEOLOGICAL . 
l PROGRESS IN BRITAIN. Loa 


OOKING back across the fourth ‘part of a century in 
the progress of any brarfch of science, we naturally, 

turn first to the list of names of those to whose labours . 
that progress Has been due, and though many of these 
names may happily still be count€d among the living, we 
note many a blank where the hang of death has thinned 
the ranks. Perhaps in this country no department of 
natural knowledge can boast more illustrious bead-roll 


| than that of Geology. The story of the earth had hardly . 


begun to be scientifically studied until she first decades 
of the present century, and some of the early fathers, of 
geology liyed on umtil well within the.life-time of the 
present generanqp: A curious transition-has thus been , 
going on during the last five-and-twenty years. On the | 


‘one hand, there have beensmoving amongst us geological 


re ere pent 


magnateg who achieved their fame in the old days when 
it was still possible for a man to possess a tqerably full’ 
personal knowledfe of almost every department of the 
science. On the other hand, around. these few living 
memorials of the heroic .age, grew up hosts of younger 
men, who, finding the main lines already traced for 
them, have become in large measure specialists, devoting. 
themselves with enthusiasm, but with mgre restrieted 
vision, to one formation, or one, group of: rocks, or one 
tribe of fossils. The days of broad outlines and rapid 
generalisation havé gone. No new systems remain to be 
#dded to the geological record of these islands. .Nonew 
assemblages of extinct types of life now reward the 
sedulous colléctor. We have entered upon the era of 
minute detail and patient elaboration. The field-glass 
has given way to the microscope. The advance of the 
science must now be based on laborious research, less 
brilliant no doubt in its immediate effect, but probably 
not less lasting in its influence and its results. 
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Among the great leaders who have passed away within 
the, last twenty-five years are. some who have. largely 
helped to mould the whole fabric of geological science. 
In the philosophy of geology, when will men cease to 
venerate: the names of Lyell-and Darwin? In laying 
down the broad lines of stratigraphy, Sedgwick and 
Murchison, Phillips, Griffith, Logan, Ramsay and Jikes 
have left behind them imperishable monuments of their 
genius. ` In the palzontolugical domain, among many 
other illustrious men, Owen, Lonsdale, Salter, Davidson, 
Morris, Wright and Egerton have left us. In other de- 
partments of the science, our losses have been likewise 

. heavy —the gentle Scrope, pioneer of volcanic geology ; 
Robert Chambers, who, after Agassiz, led the way here in 
the study of ancien§ glaciers; David Forbes, who did so 
much to revive the studyof rocks in Britain; as well as 
men like Page and Ansted, who by their popula® writings 
helped to spread abroad an interest in geology. 

Passing from the workers to the work accomplished, 
we may note a few of the more prominent f€atures 
in the..progress. of geology in Britain during the last 
quarter of a century. ce will, not permit ‘the 
survey: to-be extended to the history of the ‘sciencé 
on the continent: of Europe and in North America. 
And first as to the general recognition of the science as 
an ‘important department of'a liberal education. No 


previous generation has seén so many proofs of this. 


recognition. Many new Chairs eof Geology have been 
founded in our universities and colleges. Text-books, 
class-books, hand-books, manuals and ‘primers of the 
sciénce have been issued in edition after edition, and new 
publications are constantly*appearing. Field-clubs, and 
other. local .associations, Mave started abundantfy into 
existence, and field-geology is one of their most attractive 
features. At-no time of its comparatively short history 
has geology been more popular, in the best sense of the 
word, than it is at the present. time. i DoS 

If one were asked to specify the feature which above 
all others has marked the*progtess of geology in Britain 
during ‘the last‘ five-and-twenty years, one would reply 
with little hesitation—the enlarged attention given to the 


. study of rocks, or what is termed the petrographical’ 


department of the science. For many years in this 
country that study was almost entirely neglected. The 
attractions of fossils ant of stratigraphy drove minerals 
and rocks out of the field. gAs David Forfes used sar- 
castically to complain, geologists had forgotten that 
their father was a mineralogist. They allowed the 
petrography of tlhe British Isles to lapse into a condition 
of dire confusion, ‘without system, without accurate 
determinations, and without reference to what lad been 
“done in the subject abroad. The first ineportant step in 
the -way’of reform was taken by one who is hapbily still 
< among us, Mr. H. C. Sorby. Reviving the method of 
making thin slices for microscopical examinat®n, de- 
vised by: Walliam Nicol, of Edinburghghe applied it to 
the study of ‘rocks, and showed how fruitful it might be 
made in investigating their history. Though his first 
paper appeared in ‘1856, it was long in awakening’ 
geologists in this country to the value of the new imple- 
ment of research thus placed in their hands. Itattracted 
noticè sooner@in Gerħany, and its applicability as 
demonstrated there, led-wltimately to its agoption in the’ 
land of its birth. But only within the last twenty years 
has it'been acknowledged to be absolutely indispensable 
in the investigation of the origin and history of rocks: 
The introduction of the microscope ‘as ag afijunct in 
research has entirely’ revolutionised the study of petro: 
graphy. And nowhere has the change been so marked 
as in Britain. The former chaos has been in large 
measure reduced to order. 
instead of being neglected, are a' foremost’ object of 
study, and this branch of British geology has been 
brought abreast of the petrography of the continent. 
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before supposed to exist. 


“to the earliest relics ‘of animal life. 


The rocks ‘of ‘this country, ‘ 
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It is perhaps inevitable that in such a complete trans- 
formation of methods, the new should be apt to be re-- 


' garded as completely replacing the’ old way. The: 


microscope has done so much, that its potency may hot , 
unnaturally ‘be exaggerated, and a tendency so to.. 
magnify it may sometimes be observed. But, after all, 
the great field-relations of the rocks must in the first: 
place claim our attention and guide.our reasoning. The» 
minute structures revealed by the microscope may be 
made admirably serviceable in controlling that reason- 
ing, and in supplementing the field-evidence by a new 
body of data otherwise unattainable. Yet the micro- 
scope must remain the’servant, not the master, in the | 
applications of petrography to'the larger questions of geo- ' 
logical theory. f j4 f 

If now we turn to the. stratigraphical domain of’, 
geology, perhaps the, first remark that will occur to av, 
reflective observer is that a much closer attention than: 
ever before has been given in Britain to the investigation 
of the most ancient accessible parts of the earth’s crust: 
The fundamental platform on which the oldest fossil--: 


iferous rocks repose, has been searched for with” 


enthusiasm, ang though this ‘enthusiasm ‘has led to. 
mistakes, it has’ undoubtedly been’ successful in detect-*’ 
ing that platform‘in several places where it was not 
The.rocks, of the platform., 
have been laboriously investigated, and have been found 
to include, both aqueous and igneous materials. Not. 
only so, but a succession has’ been. observed among”. 
them, vast sedimentary masses lying ununiformably. on - 
still more ancient gneisses. In these sedimentary accu-*- 
mulations no certain trace of organic forms has yet been ° 
detected. Nevertheless: the search has not been aban- ‘ 
doned. ‘If it should eventually ‘be successful, it would — 
reveal evidence of a fauha or flora older than the oldest ` 
relic of life yet discovered in Britain. | 3 
In the region where the’ most ancient gneisses are , 
typically developed, foliated representatives of almost 
all the well-known plutonic rocks have been recognised,. . 
and perhaps also, though dimly; traces of -a group ~ 


of primeval sediments, into. which igneous masses ~ 


have made their way. We-have thus, been able to. 
take several distinct steps backward into the abyss ` 


‘of time. We know more clearly than before the general ` 


outlines of two or more great geological.periods anterior ` 
And as a band of | 
zealous investigators is busy in the exploration-of these 
dim records, it is perhaps not too much to anticipate à 
rich harvest of discovery from their labours. = 
Among the applications of palzontology to the strati- 
graphical side of geology, unquestionably’ the: most ' 
important in recent times has been the recognition of” 
life-zones among the-stratified formations, and the adop- 
tion of ‘these as a clue to the interpretation of the-- 
sequence of strata, and even of tectonic structure. It - 
is long since the ammonite zones of the Lias, first worked - 
wut in Germany, were traced in this country. . Subse- 
quently the palzontological platforms in the Chalk, so- 
well developed in France, were found to hold:good also- 
in England. Still more recently the vertical distribution ° 
of graptolites has been shown by Prof. Lapworth to be 
so restricted that these organisms may be used to mark , 
definite zones in the Silurian system. Nor is it in the 
animal .kingdom only that such restriction has been . 
asserted. The members. of an extinct flora have been . 
found to, show a more or less marked sequence of genera 
and species, so that, aliké in France and in: England, the 
Carboniferous system has been subdivided into more-or > 
less distinct plant-zones, j ) 
` The value of this palæontological aid in the investi- 
n of stratigraphical succession ‘can hardly be over- 
stimated. Among the undisturbed Secondary-rocks of © 
England, indeed, it is not indispensable, for the sequence : 
of their formations and their subdivisions can be ac-- 
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curately determined there from other evidence. Neverthe- 
less stratigraphical arrangement gains much in precision, 
as well as in scientific interest, when changes in litho- 


logical characters are found to be accompanied by | 


changes in organic forms; or, on the other hand, when 
the succession of animal or vegetable types is found to 
be repeated in distant localities irrespective of local 
variations in lithology. But where the rocks have been 
so folded and broken that from mere mineral characters 
their true order cannot be made out, the presence in 
them of determinable life-zones, elsewhere well es- 
tablished, may enable their complicated structure to be 
unravelled. How this task can be successfully accom- 
plished, has been well shown by Messrs. Lapworth, 
Peach, and Horne, in regard to the excessively convoluted 
structure of the Silurian uplands of the South of Scotland. 

There is, however, some risk of error in the application 
of this valuable aid in tectonic investigation. Obviously 
the existence of a life-zone, which will be of general 
utility, must be determined upon a basis of evidence 
sufficiently wide'to eliminate mere local peculiarities: It 
should rest not on the presence of a single species, but 
on a group of species or genera, for the narrower its 
palzontological range the greater will” be the risk of 
elevating accidental into general characters. We cannot 
suppose that a given species began and ended everywhere 
at the same time.or on the same platform. In some 
areas the conditions would be favourable for its earlier 
appearance or longer continuance, so that we may expect 
the zones not to'be very sharply defined, but to blend 
into each other, and in such a way that if we were to 
define them by single species we should find them to pre- 
sent exceedingly variable limits, In a restricted region, 


. where the sequence of life-zones has been accurately 


ascertained, these platforms are of great value in work- 
ing out questions of geological structure. But as we 
recede from that region the necessity of caution increases. 
The. broad. features of biological sequence will no doubt 
remain, and we shall be able to say where the. upper or 
the lower members of a sedimentary series lie, but we 
may be led into ‘mistakes by trying too rigidly to make 
the palzontological zones ‘of ‘one country agree with 
those of another. `> aa - 
In the department-:of geotectonics, one of the most 
interesting features has been the increased attention 
bestowed upon thé nature and results of the great move- 
ments that have affected, the crust of the earth. The 
early experiments of Hall, showing that the stratified 
rocks have undergone enormous lateral compression, 
have been repeated and ‘éxtended, and many of the 
remarkable structurés of mountain-ranges have been 
successfully imitated. More detailed investigation has 
been bestowed upon plicated and disrupted rocks, espe- 
cially in Switzerland, Saxony and Scotland. The effects 
of mechanical deformation in producing foliated struc- 
tures,.even in what were originally massive rocks, have 
been. copiously illustrated. The study of these questions 
has led to a better appreciation of the enormous plica- 
tions, inversions, and dislocations which mountain-chains; 
modern as well as ancient, have undergone. In the 
Alps and in the Scottish Highlands, the sibject has 
been pursued with great ardour, and these regions will 
henceforth be ‘classical examples of some of the great 
features of geotectonic geology. T 
Another distinguishing characteristic of the last 
quarter of a century of geological progress has been the 
increased interest taken in the history of the earth’s 
surface. It is strange that while, generation after 
generation, men ‘laboured zealously to investigate the 
history’ of the planet as recorded in the rocks of the 
terrestrial crust, they neglected to take account of the 
superficial topography. They did not realise that every 
land-surface.is a kind of palimpsest, on which the .chron- 
icles of a long series of ages may be more or less dis- 
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tinctly traced, and thus that every landscape has, as it 
were, two histories: first, that of the rocks which form. 
its framework, and, secondly, that of the configuration 
into which these rocks have been carved. It was in 
Britain that this fascinating branch of geological inquiry 
first took definite fogm in the early days of Hutton and- 
Plaffair, and it is here that, after long neglect, it has. 
within the last twenty or thirty years been renewed and 
pursued with most success. The varied geological struc- 
ture of these islands, their changeable climate, their 
mountainous groups, and long lines of sea-beaten coast, 
mak them exceptionally suitable for the prosecution of 
this Inquiry. But.this branch of geology is now receiv- 
ing even more attention in the United States than among: 
ourselves, and in many’‘respects the geological structure 
of North America offers ‘peciar advantages for its 
cultivatiof, 

It is impossible within the limits of this article to do- 
more than present in brief outline a r€trospect of a few 
of the departments ofeso wide a science as geology. Let 
me, in conclusion, make reference to but one more subject 
which has greatly exercisg@ the minds of geologists. 
during the last quarter ofea century. It is more than 
thirty years since Lord Kelvin pointed out that there- 
must be. an asgertainable limit to the antiquity of the 
earth, and that from the data-at that time available the 
limit could not be fixed at less than twenty, or more 
than 400, millions of ye&rs ago. He based this calcula- 
tion on- the theymal conductivity of the globe. After- 
wards returning to the subject, he placed thelimit within 
Too millions of years; ant still more recently, reviewing 
the question in the light of the arguments from tidal 
retardation and the age of the*san’s heat, he has brought 
down the period of the earth’s antiquity to about twenty 
millions of years. : 

Geologists have not been slow to admit ¢hat they were 
in error in assuming that they had an eternity of past 
time for the evolution of the earth’s history. They have 
frankly acknowledged the validity of the physical argu- 
ments which go ‘to place mere or less definite limits to- 
the antiquity of the earth. They were, on, the whole, 
disposed to adquiesce in the allowance of 109 millions 
of years granted to them by Loud Kelvin, for the trans- 
action of the whole of the long cycles of geological 
history. But, the physicists have been insatiable and 
inexorable. As remorselesseas Lear’s daughters,’ they 
have cut down.their grant of years by successive slices, 
until some of them have brought the number to some- 
thing less than ten millions. 

In vain have the, geologists protested that there must 
somewhefe be a flaw in a line of argument which tends. 
to results so entwely at variance withthe strong evidence 
for a higher antiquity, furnished not only by the geological 
record, but by the existifig races of plants and animals. 
‘They h&Vve insisted that this evidence is not mere theory 
or imagination, bat is drawn from a multitide of facts . 
which become hopelessly unintelligible unless sufficient 
time is admitted for the evolution of geological history. 
They have not been able to disprove the arguments of 
the physicists, but they have contended that the physi- 
cists have simply ignored the geoJogical arguments as of 
no account in the discussion. 

So here the patter has reste@ for some years, neither 
side giving waygand with no prospect of agreement. 
Within the last few weeks, however, as readers of . 
NATURE- will have observed, the question has been taken 
up anew fromthe physical side.! Prof. Perry, feeling that, 
after all, the united testimony of geologists aid biologists 
was so decidedly against the latest reductions of time, 
that it was desirable to reconsider the physical: argu- 
ments, has gone over them once more.- He now finds that 
on the assumption that the earth is not homogeneous,. 
as postulated by.Lord Kelvin, but possesses a much. 
b 1 Narurg, January 3 and February 7, 1895, pp- 2247341. 
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higher conductivity and thermal capacity in ‘its interior 
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known and better housed than it is at present. A museum 


than in its crust, its age may be enormously greater ‘than fully illustrating the ancient history of London might easily 


previous calculations have allowed. 

The question being sub judice, we must wait until 
it is settled.’ But there seems at present every prospect 
that. the physicists will concede not, merely the 100 
millions of years with which the geologists would be 
quite Conteng but a very much greater extent of time. 

; ARCH. GEIKIE. . 





7 NOTES. i 
THE second of the special meetings of the Royal Society is 
announced’ for the 28t inst., when Prof. Weldon will bring 


forward asa subject for discuafion, ‘‘ Variation in Animals and | 
e 


Plants.” 


A sum of 12,000 francs (£480) ‘was voted to the Mont Blanc 
‘Observatory by the French Chamber on Tuesday. ° 


ProF, HENRY A. ROWLAND, has ‘récently been elected a 
Foreign Member of the Reale Acedjemia ter Lincei of Rome, 
in the section of Physics. 


THE death is announced of the Marquis de Saporta, the 
eminent. botanist, at Aix. He was a Correspondent of the 
Section of Botany of the Paris Academy of Sciences, 


Mr. REGINALD STUART POOLE, late Keeper of Coins at 
the British MuSeum, died on Friday last, in his sixty-third 
year. Few men have done so much as he to extend the study 
of Egyptology and antiqnities,eor have added more to@hese 
branches of knowledge. B-fore he was seventeen years of age 
he wrote a series of articles on Egyptian chronology, which 
afterwards appeargd in bo% form under the title ‘ Hore 
Æsyptiacæ.” He began very early to lecture on Egyptology « 


and numismatics,.and in May,1864 made his first appearance.: 


in à Friday evening lecture at the Royal Institution, In 1877 
he became Keeper of Coins, and® during his twenty-two years’ 
tenure of that post he saw through the press thirty- five most 
valuable catalogues of the collections under his “charge. He 
was the author of the “Cities of Ezypt,” and of’ the.- 
articles on ‘‘ Egypt,” ‘' Hicfoglyphics,” and ‘ armors 
in the ‘‘ Encyclopedia Britanniga.” With Mis? Amelia B. 
Edwards, he was one of the founders of the Egypt Explora- 
tion Fund, of which he remained the honorary secretary to his 
death. 


A NEw scientific Society, composed chiefly of. the pwofessors. 
and assistants inthe Paris Natural History Museum, has just 
been founded, The society owes its, existence to Prof, Milne-. 
Edwards, the eminent director of the museum. It is proposed 
to` hold “monthly meetings, and to issue a Bulletin des 
Natur alistes, dealing with natural history ma'®ers. 


Tur Manchester Literary. and Philosophical Society is for- 
tunate in having Mr. Henry Wilde, F.R.S., for-its president, 
Always one of the best of provincial societies, its usefulness |: 
is likely to increage, for Mre Wilde has intimated’ his intention 
to endow the Society with thg sum of eight thousand pounds, | 
the annual .income from which is to be devded to various 
purposes in connection with its work. s 


THE history of the Museum of the Corporation of dondon, | 
in the Guildhall, has never been written, althouglf the collec- 
tions housed therein ‘are of ' very considerable interest and’ 
value. Taking occasion of the visit of the Essex Field Club 
on, Saturday next, ‘Mr. C. Welch, the Curator, will real a 
paper on the “Origin and Progress of the Guildhall Museum,” 
to remedy this defect. The museum deserves to be better. 
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; a bearing upon this view, is contributed by him to the British 
i Mearcai Journal, 
i on the summit of Bea Nevis are changed eyery three months 


| Orso. While on duty at the observatory, they are, as a matter 


Arise from the present collections, and would be a worthy object 
for achievement for the richest Corporation in the world. 


THE Société Technique de I’Industrie du Gaz en France 
offers several prizes in connection with-the Congress to be held 
during the present year. , The Journal of the Society of Arts 


showing marked superiority, to be handed iri to the Society 


cise their power of extending the period for another year. 
sum of 8000 francs (£320) will be devoted to various prizes to 
be awarded to the authors of the best papers on some subject 
connected with the gas industry, such as the mechanical manu- 
tention (Handling) of coals, cokes, and the various substances 
used in gasworks, a study of water-gas, and the substitution of 
hydro-carbons for cannel coal. 
French, and not bear the nime of the author; but they must 
contain at the commencement a motto, which must be repro- 


the author, that his work is unpublished, and,that he will not 
make any other publication on the same subject within a year. 
The manuscripts, with sealed. envelope, must be sent to the 
Society, 65 Rue de Provence, Paris, at least forty days before 
‘the period fixed for the Congress. 


DURING the past ‘week the severé frost has continued over 


the whole of these islands, and heavy falls of snow have . 


occurred in all three countries. The distribution of pressure 
‘has been generally anticyclonic, biting easterly winds, and gales 
on our coasts,’ 
minima published in the Ducly Weather Report of the Meteoro- 
dJogical Office, since we last went to press :— 


February 7 8 g to’ IL 12 13 

Nairn Owe Gar Sie Aste G as aian 5 
Lough- i : 

í borough: 2 e 25 e m4 TL Dive ae 2 

London... 12... 10 2. IIe 13 0 a vee WG oe I5 

Cambridge 6. Oac UP ae o Yee LS oe I5 


„were recorded on the 8th instant :.Wallingten 29/1, Croydon 
5°°5, Tulse Hill 6°, Greenwich 6°’9 ; and in other parts of'the 
jcountry the following. minima have been observed : -12° at 
Braemar, —8° at Stamford on the 8th, 
goth, and a still lower reading, ' viz, — 17°, is said to have been 
observed at Braemar on the rith instant. The reading of 6°'9 


perature of 6°°6 having been recorded on January 5, 1860. 
'There had been no reading there lower than 10° in February 
during the same period; until the present frost, in which lower 
, temperatures have occurred on two successive nights, 
‘Bondon such low temperatures rarely occur; a minimum of 
| --5° was observel by Luke Howard on’ February 9, 1816. 
i Another feature of the present frost has been the low daily 
, maxima, Onthe gth instant it did not exceed 20° at Tulse 
, Hill. 
1894, was 19°, which was then the lowest maximum observed 
; there since 1841, 


IN a paper read before the B.itish Medical Association: in 
1889, Dr. A. C. Miller pointed out that, under certain, circum- 
| Stances, advantage might be derived from high level residence 
in the treatment of tuberculous conditions. A note, which has 


The observers at the meteorglogical station 


_ The papers must be written in | 


The following are-a few of the lowest shade . 


In the aeighbourtadd of the metropolis some. very ox readings 


e at Glenlee on thé : 


„at Greenwich is the lowest but one in th: last 50 years, a tem- ` 


In ° 


At Greenwich the maximum temperature on ‘January: 5.7 


says that the prizes open to all inéludé one of 10,000 francs * 
C4400) offered to the inventor of an incandescent gas-burner 


before April rı in the present year, unless the committee exer- . 
The , 


‘duced on a sealed envelope containing a declaration, signed by . 
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of course, exposed to the rigours and inclemencies of the 
climate on the top of the mountain, and are thus subject to 
conditions that, Arima facie, might be expected to favour the 
occurrence of catarrhs and inflammations, But exverience 
shows quite a different result. The observatory staff while in 


| -actual residence on'the summit has been remarkably free from 


' all kinds of ailments during the eleven years that have elapsed 
‘since the opening. The subsequent residence at low level, 


however, renders the members of the staff peculiarly liable to® 


an affection which closely resembles, in most of its features, 
what is usually recognised as an influenzal catarrh. There 
seems little room for doubt that: this condition is due to germ 
influences in the lower atmosphere,: At the summit of the 
mountain organisms do not exist, or if they do exist, only in 
innocuous numbers. At the low level they relatively thrive, 
and, seizing upon the ‘‘virgin soil” of a renewed and sus- 
ceptible mucous surface, they set up the phenomena described. 


In the January and February numbers of the Geological 
Magazine, Mr. E. P. Culverwell criticises severely the astro- 
nomical theory of the Ice Age. He concludes that the change 
in the distribution of the solar heat recefved by the earth 
during a period of maximum eccentricity, would not cause a 
shifting of the isotherms as great asthe displacements to which 
the course of.existing isotherms is subject from purely geo- 
graphical causes. 
the Ice, Age must be abandoned. As a possible alternative 
theory, Mr, Culverwell ‘suggests a variation in atmospheric 
pressure through interchange of gases during the earth’s passage 
through space. gh 

Some interesting additions to Palzobotany are being made 
by Japanese geologists. In a recent paper (Your. Coll. Sci., 


Imp. Univ., Japan, vol. vii, part iii. 1894), Prof. Yokoyama : 


gives the results of his study of.the fossil plants from several 
localities on the outer or convex side of that remarkable island. 
Unlike the plant-bearing beds of the inner, concave side, 
“which, so far as is known, are all Middle Jurassic, the strata 
from which the flora in question comes appear to be comparable 
in age to the Wealden of our own ‘country. In the ‘same 
‘number; Mr. ‘Nishiwada records the occurrence in Japan ofa 
Tertiary (probably Miocene) limestone with abundant remains 
of the peculiar calcareous alga or ‘‘nullipore,” Zitho- 
tham nion. ; t : 


Pror. A, Issen and Dr. G. Agamennone, who were deputed 
. by the Italian Government to investigate the Zante earthquakes 


of 1893, have recently issued a valuable report of more than two | 


hundred quarto pages (Ann. dell’ Uff. Cent. di Met. e Geod. 
vol. xv, part i. : Rome, 1894). Dr. Agamennone contributes a 
catalogue of the earthquakes felt in Zante from the earliest 
times until 1893, and some general" remarks on the same, as 
well'as chapters on the relation between the shocks of 1893 
and the contemporaneous geodynamic phenomena in Italy, and 
“on the velocity of propagation of thé principal shocks. Prof. 
Issel describes ‘the geology of the island, relates in some detail 
the features of the recent earthquakes, and concludes the work 
with a chapter of theoretical considerations. 


In a former note (p. 232), a brief description was given of a 
remarkable group of earthquake-pulsations recorded at several 
Italian observatories, and at Nicolaiew on Oclober 27, 1894. It 
was supposed that these might have proceeded from the great 
earthquake which occurred on the same day in Chili and the 
Argentine Republic. The doubt, which formerly existed about 
the time of the shock is now removed by the receipt of detailed 
accounts, The first pulsations were registered at Rome at gh. 

“7m. 355. p.m., |Greeawich mein time, while the shock was 
recorded at the observatory of Santiago (Chili) at-8h. som. 26s., 
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If this is correct, the eccentricity theory of | 
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i.e. 17m. 9s. earlier, There can thus be little doubt as to the 
-origin of the pulsations, which probably travelled with a velocity 
of nearly 11 k.m. per second. 


A SIMPLIFIED process for silvering glass is described by MM. 
Auguste and Louis Lumière in the Juurnal de Physique, Take 
100 parts by volume of a 10 per cent. solution of nitrate of 
silver, and add, drop by drop, a quantity of ammonia, just suf- 
ficient to dissolve the precipitate formed, avoiding any excess ot 
ammonia. Make up the volume of the solution to ten times the 
amount by adding distilled water. The reducing solution uséd 
is the formaldehyde of commerce. The 40 per cent. solution is 
diluted to a I per cent. solution, Tae glass to be silvered is 
polished with chamois leather, and the bath is made up ‘imme- 
‘diately before use, -by mixing two parts By volume of the silver 
solution evith one of formaldehyde.. The solution must be 
poured right over the surface without stopping. After about 
five or ten minutes, ata temperature be@veen 15° and 19° C., 
all the Silver in the solution is deposited on the glass in a:bright 
layer, which is then w@shed in running water. It is then var- 
nished if the glas¢ side is éĝ be used, or polished if the ‘free 
surface is required for reflecflon, This method does not require 
the scrupulous care necessary with other methods, but Brashear’s 
process, for instance,’ gives mirrors which do not require 
polishing. ie 

THE Government of Cape Colony has recently instituted. 
inquiries in varipus quarters with a view to gain suggestions 
as to the best methods of developing the neglected sea-tisheries 
of the colony. The Minister of Agriculture has received’a 
numba of replies upon the subject, which have been published 
inthe Agricultural Journal of Cape Colony, The first de- 
sideratum in'a matter of this important nature is clearly that the. 
Government sheuld possess some érustworthy’and responsible 
source of information upon matters connected with’ its sea- 
fisheries ; and on this account Dr, Trimen, the ‘Curator of the 
South African Museum, strongly recommends the Government 
to obtain the services of a competent naturalist, accustomed to 
the study of marine animals and, if possible,’ experiénced in 
the work of English or American Fishery Departments, who 
would devote himself to a thorotigh study of South African 
Fisheries, The appointment of skilled naturalists as Fishery 
‘Advisers to Governments hag been attended with excellent 
results in Holland and other countries, and, we heartily 
‘endorse all that Dr. Trimen has to say in’ favour of the 
‘adoption of a similar course in the present instance. 


Messys. Lays *AND ANDREWES hava not finished their 
vindication of the innocuous nature of sewer air, We thought 
that from the microbic, point of view this question had been 
disposed of ; but the Lorflon County Courfil evidently think 
differertly, and another report is to hand, telling us that the 
microbes presentein sewage are not present in Sewer air, and 
that there is no microbic relationship, either in quantity or 
quality, between the two. These investigators claim to have 
ı found 2 bacillus resembling the typhoid bacillus in’a drain from 
the typhoid-block of a fever hospital in which no disinfection 
had been carried out for two days Previouslye This isehardly 

“an important fact,” and perlaps not an unexpected dis~ 
covery; but it is interesting to'note that when typhoid germs are 
placed in sterile sewage, they are said to succumb rapidly, 
‘whilst thg closely allied B. coli communis multipliesextensively. 
' Details are given as to how the sewage was sterilised ; but 
whether culture material was introduced along with the respec- 
tive organisms, is not mentioned. We fail to understand why 
the colon bacilhis is described as ‘‘harmless”; it has been 
i shown to possess very distinct pathogenic properties: Experi- 
| ments were conducted .to ascertain what effect ‘certain sewage 
ı microbes} would have on the vitality of the typhoid bacillus in 
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sterile sewage; whether the demise of the latter would be 
` hastened or. retarded by their presence. _ 


into thes sewage direct from broth ‘cultures, so that we cannot 
“accept the results obtained as representative. It has teen’ 
repeatédly shown what an effect the pregence of even minute 
traces of culture material has’ on the vitality of, partichlar 
` microbes in water, &c., and what confusing.and conflicting 
results have been obtainéd by different observers working with 


‘the same microbe’ through neglect ‘of this simple precaution. , 


It is to be hoped that if any further experigents in this direc: 
“tion are contemplated, Messtis. Laws and Andrewes wil? bear, 
_ this facti in mind. 


THE inaugural Jecture. On the Present, Relations of Agri-' 
-cultural Art and Science,” delivered by Prof. R. Warington, - 
F.R.S.; in the University Museum, Oxford, on the 4th inst., 
has, been published èy Mr. Henry Frowde. By a few state- 
ments of fact, the Sibthorpian Profesgpr shows that the agri- 

- cultural industry can only be placed upon a sound basis by the! 


full adoption ‘of: sciegtific m&hods and@ the recognition `of., 
-It is‘ very well kn@wn that the provision for. 


sresearch, 
agricultural. investigations in England is at present wholly 


inadequate.: We have the important experiment station at’ 


Rothamsted, and the Royal Agricultural’s Society’s, station at: 
‘Woburn, Experiments are. also garried on at some of. our, 
‘agricultural colleges ; but this represents pract ically all that is 
being done here for the elucidation of- agricultural problems. 
‘Compare this, with the f provision made i in other countries.’ * fh 
the German Empire alone here are fifty-four | agricultural 
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In these investigations" 
we are informed that the respective microbes were inocula ted! 
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THE tenth of the Alembic Club Reprints, published by Mr. 
W. F. Clay, Edinburgh, contains Graham’s most valuable con- 
tribution. to „pure chemistry, viz., the paper read before the. 
Royal Society in 1833, entitled “ Researches on the Arseniates, 
Phosphates, and Modifications of Phosphoric Acid,” 


ALL that is readable about comets is to be found in Mr. 
Thynne - Lynn's. “Remarkable. Comets ”. (Edward Stanford), 
the third edition of which has just been published. . Though 
but a slender brochure of less than fifty pages, this little treatise 
comprises most of the interesting facts i in the history of cometary 
discovery. is” o> 2 


THE new illustrated catalogue of electrical and other ap- 
paratus, just published by Messrs Elliott Brothers, is capable 
of giving the student of elementary science a liberal education 
in scientific instruments. Almost every important piece of 
“apparatus used in electricity is illustrated in the.catalogue, as 
well as the tools of research and education in other branches 
of physical science, _ 


THE Calendar of the Department of: Science and Art, for 


.1895, has been issued. For the benefit of those unfamiliar 
‘with this public&tion, it may be’ worth mention that the 


Calendar compiises a history and general description of the 


‘whole Department, with a summary’ of the rales, and a list of 


‘the Science and Art Schools and Classes, containing the 


‘number of students i ih each’ school and in each’ subject, 


IN the Bulletin of the College of Agriculture of the Imperial 
:University of Japan (vol ii. No, 3), Prof. Sasaki ` gives a, full 
description of the scale insect of mulberry trees (Diaspis 


„experiment stations, besides fumerous public laboratdries for - patelliformis, n. sp.) and of the principal features of its life- 


_ the analysis of manures, and seed testing. The experiment 
stations are supported | by aid from the State. The whole 
number of experiment ‘stations’ on the continent of Europe 
‘ig about 1go. There are besides these, about’ 120 public 
laboratories devoted to special kinds of agricultural work.” 
-the United States, a great effort has recently been‘ made to 
provide the whole country with experiment stations. Every 
State i in the Union has now at least one sta¥ion, supported, 

, since the year 1887, with an annual income of about £3000 
paid ‘to it by the nation, The total number of experiment’ 

_ Stations in the ‘United States is at present fifty five «a. the 
-practical working out of agr&ultural problems can only. he. 
accomplished by the establishment among us of a considerable. 

` number ‘of experiment stations ; only in this way can science be 

‘brought into touch with practices, and the teachings of science, 
‘reduced to that' gorfcrete form in which ‘théy' can be put to pro- 
fitable use bythe farmer. Why should not ous County Councils 
found and maintain an agricultural experiment station in each 
-county ? Such: a station would befome a centre of light and 
teaching to a darge disttict.” 


Tur Proceedings of the éleventh annual “convention of the 
„Association of Official Agricultural Chemists, just distributed 
by the U.S. Department of Agriculture, enforces the remarks 
referred to above, “The volume is literally full of facts relating 
to agricultural chemistry, It contains many original articles, | 

_ abstracts of papers, analyses of fertilisers, foods, soils, and’ farm, 
products, and numerous reports. ' - Unfortunat@ly, the results of 
such investigations in the United States ar@not fully applicable |. 
to British agriculture, What is wanted, as Prof. Waringtor? | 
‘points .out, is a central agricultural laboratory, ine England, 
having .as one of. its duties the preparation” -0l „chemical 
agricultural statistics., When this has been established’ for a 
few years, agriculturists will ‘not have to confess that they know 
more abont the composition and properties of German and 
American produce than they do of similar produets‘in’ our own 

-country, ` ry 
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In spermatogenesis of the silkworm by K. Toyama. 


history. A grédt deal of damage seems tò be done by this 
insect pest; and it would be well if tree-owners in Japan would 
make use of the -simple- remedial measures. recommended by 
Prof. Sasaki: The Buletin also includes a paper on the _- 


In „1881, the first edition of ** Elementary Lessons i in Elec- 
tricity and Magneiism ” (Macmillan), by Prof..S, P. Thompson, 
F.R.S., was publistied. Since then’ the book, bas been’ re- 
printed, with alterations and additions, many times, and ‘an 
entirely new edition has now been issued. .We are reminded 
in the preface that during the fourteen years which have elapsed 
since the book first appeared, electrical science and the science 
„of magnetism have been greatly advanced. Striking progress 
“hag been made i in ‘theory and in practice, and: the expansion of 
knowledge has necessitated an expansion of the book. Whoso 
‘seeks a class-book on electricity and magnetism, containing an 
‘elementary exposition of recent’ work, will ` ‘finid: el want 
supplied by Prof. Thompson’ s Lessons. 


- In Science Progress for February, Dr. C. $. Sherrington, 


F.R.S., describes the varieties of leucocytes. Mr. A. C. 
Seward concludes his second "contribution on the structure and 
formation of coal, with a paragraph which expresses his con- 
viction that “‘the weight of evidence seems to tip the balance 
of opinion very materially towards the theory of drifting and 


' | subaqueous sedimentation, for the majority of the Palæozoic 


coal seams.” An account of the researches on the methods of 
‘digestion in Cælenterates, is giveù by“ Prof. S..J. Hickson ; 
' Dr.-W, F: Hume reviews works on geological folds ‘and fault- 
ing; and Mr. Philip Lake adds to the literature of tectonic 
geology, a paper on Neozoic—that is, Mesozoic and Cainozoic 
—geology in Europe. : 


ATI present the English Arboricultural Society hardly justi- 
fies its name, for it'is more or less limited to the North of 
‘England. There is évery prospect, however, of its’ extension 
| southwards in the future, both on account of the attention now 
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. THE additions to the Zoological Society’: s Gardens during the 
past week include a Lion: (Felis leo, 8) from India presented 
by, H.R.H. the Duke of Connaught ; a Cape Bucephalus (Bxce- 
phalus capensis) from South Africa, presented’ OY Mr. J.E. 
Matcham. 


m ; : 
being given to forestry, and because the Society is making 

` „efforts to increase its membership by going further afield. The 
. Transactions of the Society, of which we have received a.re- 
-cent issue (vol. iii. part iv.), should materially assist towards 
this end ; for the instructive papers contained therein appeal to 
all foresters. In the Part received by us, there is an essay on 
‘How Trees Grow,” by Mr. J. Maughan; af essay on | 
«Thinning Mixed Plantations,” by Mr. W. Forbes; and a 
‘paper on ** The Distribution of Trees in a Wood,” by Prof. W. 
"Somerville. These are all useful contributions, but even more 
‘important is the publication of the results of an inquiry, con- 

. ducted by the Society, into the disease of the Larch, a subject 
about-which much has been written and said. The information 
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OUR ASTRONOMICAL COLUMN. 


e THe Mass OF THE ASTEROIDS.—A preliminary note on the 
probable mass of the asteroids was contributed by Mr. B. M. 
Roszel to the Fohns Hophins University Circular in May 1894, 
and semmarised in these columns (NATURE, vol. 1. p. 87.) In 
that paper Mr. Roszel limited himself to determining the mass 
k À from a study of 216 minor planets; he has now extended the 

‘which Prof. Somerville has brought together, forms a valuable computations to 311 asteroids, the orbis of which are given 
summary of the present position ‘of knowledge in regard to | inthe Berliner Astronomisches Falmbuch for 1894 (University 

the Larch disease, and shows the various conditions and | Circular, Panuary 1895). His chief object was to find a probable 
cultural methods which hold out some prospect of securing eee for Da mass, rather than an, accurate determina- 
- comparative immunity from attack. With a larger membership, tion of the mass itself. Using the photometric determinations 


. s of the déameter of Vesta, by Pickering and Müller, and ‘the 
the Society would be able to carry out, and publish, the results direct measures of the dig eters of Ceres, Pallas, ‘and Vesta by 
‘of many similar investigations, 


Barnard, Mr: Roszel has reduced, the volumes of all the asteroids 
jto the volume: of Vesfa,e excepP when Barnard’s measures. were 
“the basis, in which case he cdmputed the volumes of Ceres and 
Pallas.separately, and added them to the combined volume of 
the remaining 30% Assuming the albedo constant and 2‘ ¢on- 
stant density equal’to the density of Mars, he obtained the 
following numbers: oy 
Combined volume of 31r? asteroids . 5'185, vol. of Vesta. 
omitting Ceres and : 
Pallas. è - 2'684, » j 
Volume of Vesta, in terms of volume of Mars : 
-© +, (1) From Pickering’s estimatt of the diameter 
1  . © of Vesta, assuming theaatbedo = albedo 


ProF. ScurFF and Dr, Tarugi describe, ines cominunication" 

'to the Berichte, an admirable substitute for the disagreeable 

” sulphuretted hydrogea in qualitative analysis. The new re- 
:agent is the ammonium salt of thio-acetic acid, CH, . COSN Hg. 
-' Ammonium thio-acetate is; decomposed by hot dilute hydro- 
‘.chloric acid, liberating sulphuretted hydrogen without any pre-` 

i cipitation of sulphur. No objectionable bye-products are 
` formed in the reaction, only sal-amm miac and acetic acid being, 
sa produced. When a feebly ammoniacal solution of ammonium 
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“thio-acetate is added to a hydrochloric acid solution of the of Mars. 3 . = 0'00022 
` metals of the second. group, and the liquid is heated to near _ (2) From Müller's estimate, assuming (a) the . “4 
`. boiling, the metals are at once precipitated as sulphides, while albedo ¿= albedo of Mars , . . = 000065 
-only the faintest odour of sulphuretted hydrogen is perceptible. |: (3) From Miiller’s estimate, assuming (oy the es 
: After cooling and filtering, the filtrate- is: found to contain no j, ° (4) eaei Aoao a A anat =o i 
‘trace of the metals, not even of arsenit if an arseniate had Vesta . . = 000018 
-been originally present. The completeness and rapidity of the | - Combined.mass of 311 asteroids, i in terms of mass Í 
of Mars: 


` reaction, particularly in the case of arsenic, which i is usually so 


. troublesome to precipitate fr om arseniates, ‘is one of its strongest From H ee S estimate, T above . AR aaa ra 
.. recommendations, and is described by Prof. Schiff as being |, -. ” iiler’s estimate, as aboye 6 ý i E pie 5 
; perfectly surprising. A couple of cubic centimetres of a 30 | ` ss Barnard’s measures. eh epee Wines 0'00273 


“per cent. solution of ammonium thio-acetate is usually ample 
"for a gram of the substance to be analysed. ‘The reagent has 
' been employed for some time by Prof, Schiff in the Pisa labora- 
„tory, and is much appreciated by his students, sulphuretted 
‘hydrogen being completely excluded from the laboratory, 
“doubtless to the material advantage of all concerned, hoth as, 
>regards comfort and health. Thio-acetic acid is readily pre- 
‘pared by acting upon glacial acetic acid with phosphorus 
-spentasulphide. It boils at 95°, and is but slightly soluble in 
‘water. When the acid is dissolved in a slight excess of dilute 
‘ammonia, a‘yellow solution is obtained, which is then diluted 
, to three times the volume of the'acid originally taken—that is, 
` go cubic centimetres of the acid furnish 30 cubic centimetres 
-of the reagent. Prof. Schiff serves the reagent out .to his 
‘students in small bottles closed by a cork, through which a 
` small pipette, Holding 2 cubic centimetres, is inserted, by means 
of which the convenient quantity of the -reagent can at once be | « polar ” diamet It is incidentally mentioned that “though 
-added to the liydrochloric solution of their test substance. It Mercury cannot be Geen at transits with the naked eye alone, it 
“is scarcely necessary to add that zinc, manganese, nickel, and | nly requires a power of 21 diameters to make it easily visible.” 
-cobalt are not precipitated in the presence of hydrochloric acid THe VARIATION OF LATITUDE. —The results obtained by 
by the new reagent, any more than by ‘sulphuretted hydrogen | Mr. Chandler‘in his investigations of variation of latitude seem 


_ itself. The sulphides of these metals are at once precipitated, | to be confirmed by M. Ivanof’s recent discussion of the older 
however, upon rendering the solution alkaline; but as i series of observations made with the great vertical circle at 


tc 
` ammonium sulphide acts quite as well for this purpose, Prof. į Pulkowa, (4s. Four. No. 335). Theres po doubt that two 


: : : | periods subsist ; one equal to 428 days, the ‘other to a year. 
Schiff confines the use of ammonium thio-acetate to the pre: | Aiso, the semi: “amplitudes of both ‘terms’ aré ‘variable beyond 
cipitation of the metals of the second group. à 


any doubt,” ; 
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! The mean, diametėr of Marspwas taken-as 4230 miles. It 
‘appears from the above numbers that the combined mass of 
.thesasteriods is about ‘026 ofthe mass of the moon. ` 
‘Tue APPARENT DIAMETERS ‘OF *Merciry.—During the 
„transits of Mercury on May 9, 1891, and November ro, 1894, 
Prof, Barnard gave Special, attention to measurements ‘of the 
planet’s appatent diameter.’ (dst ‘Four. No. 335.) In both cases 
the diameter in R.A, was found to'be slightly greater than that 
in declination, and if this benot’a mere accidental coincidence, 
as Prof. @Bainard’ seems rather inclined to believe; it would 
indicate a small polar compression. ‘The measures at the two 
transits respectivelf indicate a polar compression of 1/134 and 
1/98, or a mean of ‘1/116. Though by no means insisting on 
the reality of the difference in'the diameters, Prof. Barnard 
points out that “' the results’ may be of great importance in the 
future, as bearing upon the rotation of the planet on its axis in 
a reasonably short period.” ‘Expressed in avgular measure, 
t reduced ‘to unit distance, the two Giameters@s ‘:measuréd in 
| 1894 were 6”'24r for the “‘equaterial,” and 6178 for the 


` always had the greatest interest for mankind, for thos® at all 


` any branches of inquiry Which are necessary in order to make 


` attention is paid to thém by educational bodies, for they lead’ 


_ celestial bodies to which I have referred, Must be gone into. 


(and of: nebulæ, in-which you will see those bodies very much 


. difference between them; that a nebula-is certainly unlike a 


, about them in the year 1745. ‘‘ The first phenomenon is that of 
` those brilliant patches in the sky which aré named 'nebulæ, and 
' have-been considered as masses or ‘groups of small stars 3" but 
_ ourastfonomers, with the aid of better telescépes, hfve only seer. 


, the constellation of Orion ; Hall€y, in the Philosophical Trans- 
. actions, pointed out six, the first in ‘the Sword of®Orion, the 
_ ‘second in tRe constellation of Sagittarius, thethirdin the Centaur, 


` shining areas, and do not differ among themselves, except that 
, some are moge round aad others more oval in shape. It seéms © 


_ telescope are not capable of causing this brightness, Halley was | 
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; : ne pr, 1 .| I need not follow the quotation any further, but you see 
THE SUN'S PLACE IN NATURE, q 

; : 1. that 150 years ago some of our keenest intellects were strug- 

; ih, Gin 23 nS lt zi gling with the questions involved .in mystery which had been 

HEN, De a Tarn my ay a give a coume of started by the discovery of these nebulous bodies in space. That 


and stars, not with reference specially to solar physics, but in was in the AEEA EA tee ae a direct ees 
order to give a general idea of we ene lines roe Scotchman, brought out an hypothesis in which he attempted 
which were running then nearly parallel to each other, antl pro- | to show that there was the closest possible’ connection between 
mised soon to meet, with the greatest benefit to science. Only | ctaie-and the clusters.and ‘nebula: of which! Maupertuis spoke. 
a very little was said in those lectures touching the relation of | He held distinctly. that.the stars were, produced- by some action 
stars to nebulæ, and the various views which have been helé | brought about .in nebulz ; in other. words, vhat the, nebulæ 
time out of mind with regard to the special nature of both these | represented a first stage out of. which stars, representing a laler 
classes’ of celestial bodies. Such quesgions, however, have | stage, were produced’ by certain processes of evolution. 

From ‘1785 we pass to 1796, at which date we find’a great 
Frénchman (Laplace)' practically rediscovering and ‘reasserling 
the same thing. . Itis believed that he knew.nothing of Kants 
prior work, and therefore, we have. the advantage of dealing 
with, the resulfs of the thoughts of two great minds. Laplace 
came to the same conclusion as Kant, so far as “it, went, but he 
went further than Kant did, ‘because he held that ‘the nebulze 
really:représent enormous masses ‘of elastic ‘gas at high tem- 
perature, and ‘that therefore the stars, which he conceived, as 
Kant had conceived, to be produced by evolutionary processes 
from these nebulze, were really produced from incandescent 
masses of, gas., ar - Rad Pity bie PE uote ania Ota! E 

Now, seeing that our sun is a star, it iï perfectly cléar’ from 
this that both Kant and Laplacé‘agreed ihat the sun, ‘represent- 
ing’a star, had originally: been produced from a neébila, “That 
is my first. pòit.. 0 ere eet no» 

About ‘the time of Laplace, ‘i.e: about. 1796, Sir, William 
Herschel was making. England famous by the discoveries 
rendered possible by that’ wonderful telescope .which he had 
erected at Slough. ' There, for the first time, the possible sim- 
ilarities and the possible differences of these two great groups 
tof celestial bodies were subjected to the most. minute and lab- 
orious scrutiny, Well, he came absolutely to the same.conclu- 
sion,as his predecessors had done, and for Sir William Herschel 
there was no doubt whatever that from the most irregular 
nebula to the densest star there was a gradual process of 
change; that there was no radical difference, but’ that the star 
represented simply the result of certain ;evolutionary changes. 
This view thus strengthened held the field for some,years ;.then 
a larger telescope, was,made, by Lord Rosse, a 6:foot mirror was 
now available instead of the 4-foot oné which, had’ been erected 
by Herschel: at’ Slough. ' Lord 'Rosse—you* will find ‘the 
‘wholé story’ admirably: told. in' Prof. : Nichol's’ book, ' ‘ The 
- Architec{ure ‘of the’. Heavens ”’—came ‘to; the conclusion that 
when, he- observed a ‘so-called nebula on, the finest possible 
nights, when the air wassstillest, and the magnifying power which 
he could use was greater than usual, he could see what he called 
` the possibility! of a resolvability in it. That is to say, nebuloe 
might ‘after’ all: really- be: star» clusters,: only ‘immensely 
remote, so- that the light of all the stars was; as’ it were,. so 
„welded, together „as to. give that appearance-of a. candle 
seen through, horn, which Maupertuis and his predecessors 


had observed. , Eoad f aM : : 

“Next wecome to the year 1862, and we find a'new instrument 
‘brought to bear, which ‘at once drove imto'thin air all the state- 
ments which had -béen: made’ on: what had'turned‘out to be a. 
line of inquiry which .was incapable: of giving a, final verdict. 
| It so happened that in that year there was a very powerful 
combination forméd’ by. a` distinguished cheimist and‘ philo- 
*sopher, Dr. William Allen Miller; the Tréasurer of the Royal 
‘Society, who’ had ‘already ddne' most admirable spectroscopic 
work, : and’; a: neighbour. of ‘his, ;.My. Huggins; who ; had 
mounted: a, powerful telescope in 1856.: The , spectroscope, 
which was then-practically a, new instrument, was applied to- 


events among us who like to know something about the universe 
in which our lot is cast. No dividends, unfortunately or fortun- 
ately, depend upon®the. discussion or even the application of 


progress along the lines of thought'thus opene€ up; ‘scant 


to no profession # but in spite of that, some of the noblest 
triumphs of the human mind have ‘gen’ made in (Mat region 
where man finds himself face „tò facg with the mysteries of the 
distant heavens. ' a 

To consider. completely the*Sun’s Place in Nature, which is 
the subject I have chosen for this present course of lec- 
tures, the relation of these two apparently different classes of 


Thanks to the advance of modern sciencej I shall be able’ by- 
and-by to throw upon the screen pictures of clusters of stars, 
better than you could do if to-night yqu were in one ‘of 
the best equipped observatories in the world, for it so happens 
that the enormous progress which has recenily.been made in 
the application of photography to astronomical work enables us 
to get permanent records pfparts of them which are s8 dim that 
they never have been and never will-be directly revealed to the 
eye of mortals, . fe fen eee i 

When we compare thase two great groups of celestial bodies 
we find that, at all events in appearance, there is an enormous 


star, or even an ordinary star cluster. This is so obvious~that 
even those who first observed those very few nebulz which are 
visible, to the naked eye (such a one, for instance, ‘as. that: which 
is now beautifully visible to us in the early night ‘in the nebula’ 
of Orion, or the other in Andromeda, which we can.seé-almost 
throughout the year), the greatest wonderment was caused by 
their strange appearance. . St aa tee Mishap AL 

Let us go back 15¢ years. I have here a:book (‘Les 
Hypothèses Cosmogoniquesg), recently writfen. by a distin; 
guished, French astronomer, M.. Wolf, ,which contains a 
reference to what the French philosopher | Maupertuis said 










them as great oval areas, luminous and ith a light brighter 
than the rest of the heavens. ” Huygens first discovered ‘oie in 


the fourth before the right foot of Antinéus, the fifth in Herculis, 
and the sixth in Andromeda. Five'of these spots having been 
observed with a reflector of 8 ft., only one of them, the fourth, 
could be taken for a group of stars ; the others seem to be great 


‘ 


the telescope. Ione ot : 

` I need not say much about the spectroscope; as I have alrc ady 
had an opportunity of describing it:to some of you, but I may 
‘in a few words show exactly the function-of this new instru- 
ment of enormous power, which hasin a very few years perfectly 
changed the aspect of astronomicscience. If we pass a ray uf 
white light through a piece of glass called’a prism, we find that 
after the light has so passed through, it is changed into a beau- 
tiful band, showing all the colours of the rainbow: This prism 
then is the fundamental part of the ‘instrument which is called 
the spectroscope,.and the most complicated.spectroscope which 
we can imagine simply utilises the part which this piece of 
triangular glass plays in breaking a beam of light‘of'any colour 
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also that in the first the little stars which one discovers with the 4 
much struck with these phenomena, whigi he believes capable 
of explaining a thing which seemed difficult to understandin 
the Book of Genesis, viz, that light was created before the sun. 
Durham regards them as holes,through which pn discovers an 
immense region of light, and finally the empyrean heaven itself. 
He professes to have been able to distinguish that the stars 
which are seen in some of them are very much less distant from 
us than the spots of light themselves”? oe ew st 


.1 Revised from shorthand notes of a course ‘of lectures to working inen 
at.the Museum of Practical Geology during November and Deceni“er, ` 


894. a f ‘ eran ae OF) 
# © Discours sur les différentes figures des Astres,”’ chap. vi: pp. 104-14. . 
$ ‘ 


’ 


+. 
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into its constituent parts from the red to the violet; between 


thése colours we get that string of orange-yellow, green, and | have been formulated: three of them are very important. 


blué which you are familiar with in the rainbow. For sixpence 


any of you may make for yourselves an instrument which will 

serve many of the purposes of demonstrating some of the more 

beautiful fields of knowledge which have been opened up 
t 


‘Fic. 1.~A simple form of spectroscope. 


to us by its use. From an optician you can get a tiny 
prism for sixpeace; glue it at one end of a piece of 
wood about 12 x 1 x 4 inch, so that you can see through 
it a coloured image of a needle stuck in a: the other end of the 
piece of wood (Fig. 1). This you must dv by looking sideways 
throughit. Allow your needle to be illuminated byacandleora gas 








z 


; 5 p : 7 E Pe 5 e 
Fic. 2.—Star spectroscope, arranged for photographing, attached to eydegd of reflecting telescope. 


Was a ’ 


: P 
flame, taking care that the direct light from the candle doese; ‘first time, 


not fall upon the face of the prism ; you will then get a com- 
plete band of colour from red to blue. If you go into the sun- 
light—taking care again to protect the prism itself from the 
entrance of any foreign light—and allow the sunbeam to 
illuminate your needle, you get a.spectrum of a different kind, 
full of black lines. i ee : 


tr $ 


E -> i 
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By such experiments as that, certain spectroscopic axioms 


First, when solid or liquid or densely gaseous bodies are in- , 


candescent, they give out continuous spectra, Ara 
Second, when a solid or liquid body reduced to a state of gas, 

or any gas itself, is giving light, the spectrum consists of bright. 

lines, and these lines are different for different substances, . 


Thirg, when light front a solid or liquid body passes through l 
gas at a lower temperature, the gas absorbs those particular rays . 


of light of which its own spectrum consists. 

e We will next suppose, then, a spectroscope placed at the eye- 
end of a telescope (Fig. 2). The question put to the combined. 
instruments is: What. is starlight like? It was found that the 


stars givga spectrum véry much like the spectrum of the sun, in . 


most cases at all events, and that this spectrum could be defined 
in the light of the third axiom, that certain of the light was ab- 


"| sorbed, there were dark lines inthespectrum (Fig. 3); and thus we 


knew that light had been absorbed by gn atmosphere surround- 


ing somethigg which was very much Motter than itself, and in . 


that way the science of solar and stellar physics was founded. 
Suppose another question put to this instgument: What is. 
the light of the nebule like? 


- [have already told you€hat Laplace held that in these bodies. 


we were dealing with gas at a high temperature. From the 
time of Tycho Brahe dqwnwarg$ people had an idea that the 


| nebulae were “fiery.” What should we expect to get in our 


instrument? The second axiom tells us that, if we are dealing 
with matter in a state of gas, or anything vapourousat very high 
temperature, we shall get bright lines only, The question as to 
the nebule was put in 1864, and, curiously enough, when the 
. observation was made, Dr. Huggins remarked: '‘I suspected 
some derangement of the instrument had taken place, for no 
‘spectrum was seen, but only a line.” ‘t Only a line” was exactly 
what I suppose Laplace would have given all he possessed to see, 
if.spectrum analysis had been invented in his day. That line 
settled thg question. There was cerfainly a tremendous spectro- 
scopic difference between stars and nebule, and this difference 
has been emphasised by subsequent researches. (See 
Fig. 3.) It is evident, therefore, that Lord Rosse’s sus- 
picion that the nebale might, after all, Se found tg be resolvable 
bis into star clusters when greater op- 
‘tical power was used, was proved 
to be erréneous, : 
Now we come to the second 

' point.* I indicated in the previous 
course of lectures that th re were 
differences among the stars, de- 
pending Possibly upon chemical 
constitution, or temperature, or 
even upon their ages, and that the 
stars aad been classified by several 
very diligent inquirers. Also, that 
in all the classifications that had 
been attempted, if was ‘universally 
taken for granted, for some reason 
or other—possibly in view.of the 
idea of Laplace—that all the stars 
in the heavens began in the con- 
dition of highest tgnperature, and 
that all that the stars did after that 
was to spend'their millions and 
billions of years of li 
colder; so that, if we could at the 
present moment find out which was 
the very hottest star in the heavens, 


‘sembled efactly in epectrum, *nd 
therefore, in physical constitution, 





pose to be the hottest. It ‘so 
happened that in that very course 
e | of lectures I pointed ouf, for the 


into classes, that such an idea as that.would’ never do; 


in getting . 


we might be perfectly certain that : 
every star in its ‘beginning re- © 


that particular star which we sup- ” 


I think, in reference to the separation of stars ' 


for if we form any conception of nebulæ- changing into stars,” 


we begin by knowing that the stars are very much denser than: 


the nebule—taking the sun as an instance, the star practically - 


close to, us—and that as the stars are 


denser than the nebulee} ° 
they must be hotter than’ the ‘nebula, instead of being colder. -- 
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This depended absolutely upon the application of thermo- 
dynamics, and had heen pointed out hy Helmholtz in the year 
1845. Sir William Thomson, now Lord Kelvin, also pointed 
out quite distinctly that the hypothesis of fiery nebulous matter 
—by that meaning nebulous matter hotter than the stars— 
was invented before the discovery of thermo-dynamics ; other- 
wise, he said, the nebulz would certinly never havé,been 
conceived to have been fiery, ¿.e. something hotter than the 
average star. : 

I then went on to show that Lord Kelvin told us how ha 
could imagine a condition of nebule which might ultimately 
condense into stars without violating the laws of thermo- 
dynamics, which were completely traverse by Laplace’ view ; 
and he referred 10 a suguestion’ that had been made by Prof. , 
Tait, who supposed that the luminosity of nebulæ, and even the 
Spectroscopic appeargnces which have been observed, might he 
explained by supposing that we were dealing with gaseous exhala- 
tions proceeding from the collisions of meteoric stones ; and he 
also pointed out that possibly that would not only explain the 
luminosity of nebuķe, but the luminosity of comets a- well, By 
the kindness of the Director of this Museum, I hgve some 
Specimens of these meteoric stones orf the table. I would re- 


‘ rr , i 


. o> e 
Fig. 3.—The photographed spectrum ofa 


mind you that the few specimens which I have here have been 
selected from the magnificent collection upstairs ; if you have a 
few minutes fọ spare after this lecture, y@u cannot do better 


than go and have a look at them, and you will see how verye 


various both to the eye and in chemical and physical constitution 
they are. Let me also recommend you to get a little pamphlet 
(price 2d.) containing a description of the meteorite collection 
in the Natural History Museum, which is one of the finest in 
the world. e, - 
We thus arrived at the idga that these wonderful nebule may 
be explained, apart from any fiery gas ; that wè have simply to 
look to a meteoritic origin to explain both the appearances and 
the spectrum. |. ao * : : °- 
After th&t point had been made, I went on to make another, 
I had already referred to, the alassification. ofestars, and I 
remarked that if one looked, at the different groups of spectra; it 
seemed as if a classification of them, based on these ideas, did 
fit the facis better, ihe existing ones depending on the unphilo- 
sophic one of Laplace. It is possible, I said, that-the great 


differences which had been observed inthe spectra of cometsand: | 


of nel ulze, although the origin, of the light of both was ascribed 


to the cla-hing together of stones in ‘different ‘parts ‘of space;* 
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might be explained by the fact that, in consequence of the 
collisions between these bodies occurring under different con- 
ditions and at different velocities, there would be very consider- 
able differences in the temperatures produced in the two cases, 

Similar conditions might hold for stars in different degrees of con- 
densation. It was also suggested that this new idea might explain 
the phenomena of variable and new stars, which have always been 
accounted to be the most extraordinary and mysterious in the 
whole domain of astronomy ; and, finally, I said the subject was 
well worthy of study, because it seemed asif many phenomena on 
the nearest star to us, our own sun, might be really phenomena. 
produced by the fall of meteoric bodies upon that surface which. 
we see, and which we call the photosphere, It is now many: 
years ago since Balfour Stewart and others threw out the idea. 
that the phenomena connected with the formation of sun-spots. 
were really produced by the fall of bodies upon that surface. 
Other philosophers have preferred the idea that we have to. 


. do with eruptions from the interior of the sun ; nothing can be: 


more divergent than the opinions which have been brought 
forward as explanations of these appearances. 

But you,at once -see that, if we assume that this meteortic. 
action may take’ place in the solar atmosphere, it need not 


nebula, contrasted with the spectra of stars, 


necessarily, be a meteoritic action coming from without, Taking 
our own case, we live in a damp climate, and sometimes theair is 
dampest when there are no clouds. Clouds are condensations 
of the moisture in the air, and we know that it is not really 
a question of clouds only ; we may have snow, rain, or hail, and. 
all these represent different condensations of the damp—or, as- 


we call it, the aqueous—vapour which is ever present in our air.. 
Apply that to the sun. What is the air of the sun composed of? 
Well, certainly orne important constituent of it is the incan-. 


descent vapour of iron; we are no longer dealing with a low 
temperature and-the vapour of water, but-with an atmosphere in 
the hotter parts, of which iron is not solid or liquid, but in 
wiicl’ thé ‘temperature is high enough to keep it in a state of 
gas, probably thousands of degrees higher than is arrived at in 
the Bessemer process. es 

We will assume, then, that that temperature and that con- 
dition of atmosphere prevails for 20,000 (it is probably nearer 
50,000) miles above the photosphere of the sun.’ As we get 
turther ‘rom thé sun, 
and at a certain distante‘above the photosphere the temperature 


our aqueous vapour ; then it condenses and turnsinto iron snow 


Mere 


the atmosphere is of course getting cooler, _ 


will be so reduced that ‘the iron vapour might play the part of 
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and iron hail and iron rain, and so on, falling upon the photo- 
sphere as the rain falls on the earth, There is thus.a possi- 
bility in the sun of home-made meteoritic action. 

So far as my last course of lectures was concerned, I there 
ended that part of the subject. But so many points had been 
raised in trying to give a' connected view of these two very 
slowly converging lines of research to which I referred, thar, after 
the lectures were over, I determined to discuss the various 
points which had been raised, J determined to take up 
Prof. Taits suggestion, and see how all the spectrosc pic obser- 
vations which had been made up to the time of my lectures in 
1886, bore out that suggestion which had been made in 1871, 
before there was very much spectroscopic evidence to go upon, 
The result was that my assistants and myself spent something 
like three years in gathering together, we believe, every avail- 
able observation ; at all events, if not every available observa- 
tion, there were between thirty and forty thousand of them, and 
we found that a very considerable number. I not only deter- 
mined to collect them; but also to discuss them, and make any 
experiments or observations which might be suggested by the 
discussion. The result of this was that, as a fruit of that course 
of lectures, several’ papers, some of ‘them very long—it is not 
for me to say anything’ as to their, value—were sent in to the 
Royal Society, and eventually, brought ‘together in a book, 

Now, what I found‘ was' that when ' wee discussed the 
meteoritic View in the light’ of all the’ohservations we could get 
together, and in relation‘to stars as' well ‘as nebule and comets, 
it seemed to, explain many things, and threw a perfectly new 
light upon the’ visible universe; there were, moreover, several 
points raised of intense novelty’ and freshness, each’ of which 
could be discussed separately, cast aside if it were false, and 
held on to if it were,true: I give a table of some of these new 
points of view. , .. i i 


New points of view'in the Meteoritic Hypothesis. | 
(1) There is'the closest possible connection between nebulz 
and sfars, + a i : : 
(2) The first stage in thé development of cosmical bodies is, 
not a mass of hot gas, but a swarm of cold meteorites, 
(3) Many bodies‘in space which look like stars are really 
centres of nebulz ; that is, of meteoritic swarms. z r 
(4) S'ars with bright-line .spéctra must be associated with 
nebu læ. CO S ake ® : 
(5) ‘Some of the heavenly bodies.are increasing their tem- 
peratures.; others are decreasing their temperatures: ` : 
(6) Double swarms, in'any stages of condensation, may give 
rise to the phenamena.of variability. | . 


(7) New stars are produced by the clash of meteor swarms. : 


They are closely related to rigbule and ‘bright-line Stars. 
(8) Cosmical. space is a.meteoritic plenum. g 
(9) A new classification of the heavenly bodies, based on the 
‘varying states of.condensation of the meteoritic swarms. 
(10) The sun is one of those stars the temperature of which 
is rapidly decreasing. ‘ 
(11) Many of the changing phenomena of the sun are due to 
the fall of meteoritic matter upon the photosphere. 

We-ultimately arrived at the conclusion that the sun is one of 
the stars, the temperature of which is gradually decreasing, 
and that many of the phenomena of the sun are due to the fall 
of meteoritic matter on the photosphere, ' 

The doing of a large piece of work like that—and I say it is 
large because I am glad to have the opportunity here of ex- 
pressing my gratitude-to my as-istants, who stood by me for 
three years—brings one out pretty well into the open, and 
renders one liable to a brisk fire ot criticisms, some very valuable, 

some quite unworthy of the critics.’ i 
You will see. that the work was- undertaken with a view of 

determining the sun’s place among the stars. o 

, J. NORMAN: LOCKYER. 


(To be continued.) 


, 


THE INSTITUTION OF MECHANICAL 
; _ ENGINEERS. 
“THE annual general meeting of the Institution of Mechanical 
Enyineers was held on Tharsday and Friday evenings, 
the 3rst ult, and the tstinst. Prof. A. B. W. Kennedy, F.R.S., 
occupied the chair. There were two papers set down for reading 
and discussion : ` ; ; 
“The Determination of the Dryness of Steam.” By Prof. 
W, Cawthorne Unwin, F.R.S. 
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Comparison between Governing by Throttling and by 
‘Variable Expansion.” By Captain H. Riall Sankey. 

Prof. Unwin, in his intere-ting paper, gave descriptions of the 
best known methods of determining the mein of moisture in steam 
up to now introdu: ed. Most of the apparatus described was 
exhibited on the table gf the theatre, whilst diagrams illustra- 
tive of them were hung on the wall. The author pointed out ` 
that the eailies' attempts to determine the amount of moisture 
in steam, of which records have been found, were made during 
fome boiler trials carried out by a committee of the Société 
Industrielle of Mulhouse in 1859. This committee tried three 
different methods—q method of separation, a condensing 
methodsuggested by Hirn, and a chemical method. In these 
early trials the condensing method only, in which the total 
heat of a sample of the steam was measured, appeared to give. 
sati-factory results. But although the conffnittee did not place 
full reliance on any of their methodsSethese have all been used 
by various e&perimenters down to the present time. 

‘The origin of water entrained in steam, Prof, Unwin‘said, ` 
was to be attributed to three causes : ° at 

(1) Water projected intg the boiler’s steam space during ebul- 
lition, The extent to which wetness occurs depends on the 
activity of. the ebullition, the aya of the water surface, the 
yoliime-of the steam space, the Position of the steam valve, the, 
density of the steam, and, probably more than anything else, 
on the quality of the water and its liability to produce foam. 
The author refered to the experiments of Mr. Thorny-. 
‘croft, who constructed a boiler: with glass ends, through 
which the process of boiling could be scen, The result of 
observations on this boiler Showed! that waters which cause 
priming ‘produce fgam on boiling. Water which is very bad 
produces bubbles so durable as to remain a-consigerable time’ 
without breaking ; and by them the steam space of a boiler may 
be entirely filled, So soonas this takes place, instead of simply 
steam ledbing the boiler, the disch@rge consists of foam, which, 
becomes, broken up in its rapid pas-aye through the steam-pipe. , 
With pure water, steam retains no film of liquid long enough to, 
be seen. , > e.’ eine on hie oe 
(2) Water may be produced in steam from the’ expansions to, 
which it is subjected. Fluctuations of pressure arise from the 
intermittent demand forstean, and fgom the steam passing from 
places of higher to places of lower pressure. Prof,’ Unwin con- 
sidered it difficult to believe that gny. great amount of wetness 
arises in this.way in ovdinary-cases. r ; 
(3) The steam gn the ‘boiler, and the steam-pipes, loses heat, 
by radiation,‘ Probably in some caseg considerable wetness is 
produced in this way. The wetness‘of the steam, so far as it is, 
due to this cause, will increase asthe demand’ for steam. 
diminishes. (a ‘ ; 

The author.next went on to ded with the`'various methods of 
determining the wetness of steam, referring first to the weighing 
method, by which a known volume is weighed» when any excess, 
of weight above that of a corresponding volume of dry saturated, 
steam must be due to the water present. „This method is, 
obviously ofe of efcessive difficulty. ~~ 

The superheatingsmethod was next referred to in the paper, . 
the experiments of Barrus and Carpenter being quoted. The, 
Carpenter calorimeter con-ifts of a vessel about 12 inches, 
high by 5 ¢nches diameter, consisting of an inner chamber and, 
a jacket. The steag: from the steam-pipe passes@lirst to the 

inner chamber, where the moisture is separated, and then into. 
the outer chamber. The separating chamber is therefore per-` 
fectly protected from radiation, As the water accumulates in 

the inner chamber, its level is shown by a gauge glass, and the 

amount in hundredth: of a pound can be read off ona scale. 

A very small orifice at the bottom of the outer chamber regulgtes 

the amount of steam discharged. The escaping steam passes 

through a flexiile tube to asimpleform of condenser. The. 
increase of weight ingany given time in the condenser is noted,, 
agd the amount accumulated in the same time in the separator. 
The condensing method was next described. This ia founded 

on the cond@nsgtion of a known weight of steam and the deter- 
mination of its total heat by the rise of temperature in the: 
condensing water. By comparing the total heat per pound of 
a sample of steam with that of a pound of dry saturated steam’ 
according to Regnault’s tables, the amount of moisture in the’ 
steam can be determined, This method was first suggested by, 
Hirn, and the apparatus which he designed is perhaps the most, 


.1 Circulation in the Thornycroft Water-Tube Boiler.” ; Transactions of 
the Institution of Naval Architects, 1894. 
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convenient form of apparatus for determinations by this method. ` 
It consists of an iron vessel about a foot in diameter, furnished. 
with a loose cover ; this forms the condenser. A small pipe and’ 
cock in the steam-pipe deliver steam through a small orifice, 
near the steam-pipe into another pipe, through which it passes ' 
into the condensing water. An agitator'and a sen-ilive ther- ` 
mometer are provided in the condenser. For weighing the 
amount of steam condensed, the whole condenser is suspended 
from a hydrostat, which permits extremely accurate determina- 
tion of any change of weight. The hydrostat is balanced by, 
weights till the pointer is at & fixed mark b<fore and after'con- 
densing the steam. The condensing method, the author said, 
is strictly accurate ‘in principle, but difficutt to carry oyt in ‘a. 
satisfactory manner. ‘In order to overcone theze difficulties a 
method ot continuous condensation has been introduced,’ By 
this steam and cold, water are both supplied at a constant 
rate, and the condenser agquires a steady temperature, which 
can be very accurately oDServed. A diazram'of agcontinuois, 
injection condenser was shown on the wall of the theatre. Steam 
passes from the stegm-pipe to a small injector. . The condensing 
water is drawn from a tank, and the mixed water and cpndense l 
steam are discharged into another t®k. The two tanks are 
placed on platform weighing machine®, Two thermometers give 
the temperature of the cond@gsing water (the water’ used for 
condensing the steam), and of the mixture of condensed steam 
and condensing water. The difference of ‘the total weight in’ 
the two tanks, alter any interval of time, is the steam condensed ` 


pressure being assumed at 14°7 Ibs, Se 


Initial pressure ` Initial pressure‘ Initial tempera-- Initial wetH¥ss 
(absolute), gauge). o ture F, percent. `) 
29°99 >a. ‘152 e’ 250° 080: 
67'2 | 52°5 300° or 2°44 ` 
135 ge. 1294 350° ss 4°21 - 
2477 233 400° rn 613-7: 


Two conditions are neces ary for accuracy in@sing this method. 
The second chamber must be large enoug!®for the eddies to die 
out beforg the steam leaves the chamber. Radiation must be $o 
far prevented that the steam in the’ chamber is got sensibly 
cooled, A calorimeter by which the separating and wire- 
drawing methods’ were combined was also explained by the 
author. This is the globe calorimeter which is a well-arranged 
apparatus, , E aS 
The Cummins superheating method was also described.’ A 
vessel is filled with the steam to be tested, and then heated' by 
a jacket, As it is heated, the rise of pressure in the inner 
vessel is observed, the volume being constant. So long as the 
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steam ‘is. moist, the pressure will rise with the temperature 
according to the law for saturated steam. The moment all the 
‘moisture is evaporated, the rate of rise of pressure with tem- 
perature will become much slower. 

The well-known salt test was next alluded to by the author. , 
This, however, he pronounced to be inconvenient and untrust- 
worthy, excepting perhaps in the case of a boiler subject to . 
marked priming action. 

The general conclusion drawn by thé author was that the 
wire-drawing calorimeter without separator is the most con- 
venient and accurate for steam with less than about 2 per cent. 
of moisture. For steam containing more moisture, the separat- 
ing calorimeter without wire-drawing apparatus is accurate 
enough and convenient. The use cf the separator and wire- 
drawing calorimeter combined is more troublesome, especially 
if, as is desirable, a condenser is also used to. determine the 
amount of steam passing through the separator. In cases 
where there is much priming, it would seem best to take the . 
whole of the steam through an ordinary steam-separator, . 
measuring the amount of water trapped, and then to test by a 
wire-drawing or separating calorimeter the dryness of the steam , 
after passing the separator. With priming much of the water 
probably flows along the bottom of the pipe, and it appears | 
impossible that a sample can be obtained containing an average. 
proportion of steam and water. It is recommended by. Prof. 
Carpenter that tRe sample of steam to be tested should always 
be taken from a vertical, not from a horizontal steam-pipe. -No | 
doubt there is rather more tendency for water to flow along the 
bottom of a horizontal pipe than down the sides of a vertical 
pipe; but merely taking steam from a vertical pipe does not 
ensure freedom from error, especially if the amount of moisture 
in the steam is considerable., Variations in tests for wetness 
are doubtless often due to the difficulty of getting a true average 
sample of steam ; and it would seem that errors are generally 
in the direction of under-estimating th amount of moisture. 

A long and interesting discussion, which was adjourned from 
the Thursday until the Friday evening. was held on Prof, 
Unwin’s paper. The chief point touched upon was the method - 
to be adopted in getting a true sample of steam for analysis. 
This undoubtedly is the great difficulty that has to be overcome 
before a satisfactory method of determining the amount of 
moisture in steam can be arrived at. The majority of speakers 
were of opinion that water entrained in the steam would hang 
to the sides of the pipe, and a good many suggestions were 
made with a view to shifting the collecting nozzle over the whole 
area of the cross-section of the pipe, or else to give such an 
orifice to the nozzle as would cover a large part of the pipe 
area, = : 

In his reply to the discussion, Prof. Unwin explained that 
this did not seem to him the true light in which the problem 
should be regarded. With steam rushing through a pipe at 
high speed, eddies would be set up which would be sufficient to. 
thoroughly mix the steam and water so that there would be a 
fairly homogeneous mixture. The true difficulty arose from 
the checking of the velocity of the steam at the collecting 
orifice, an action which resulted in water accumulating so that 
an excess of moisture was shown in the sample drawn off.. In 
order to overcome this, he had devised a collecting nozzle con- 
sisting of a bent-over tapered pipe, the orifice of which was at 
the small end, and’ was pointed towards the flow of steam. By 
adopting the necessary dimensions for the collecting. nozzle, the 
steam collected would not be checked in velocity at the collect- 
ing orifice, and therefore moisture would not be deposited at 
that point. : 

Captain Sankey’s paper was one of considerable length, and 
although dealing with one point only of engine design, was of 
great interest fo engineers, -It was illustrated by a large num- 
ber of diagrams hung on the wall of the theatre. Without these 
it would be extremely difficult to give a fair idea of the course 
of reasoning followed by the author in discussing the merits of 
the two systems of governing engines. The paper, as the author 
said, was an elaboration of one section of a paper contributed to 
¿he Institution of Civil- Engineers by the Ilate Mr. ‘Willans. - 

Speaking broadly, it may be said that the author's opinion 
was that the popular verdict in favour of variable expansion 
governing may for many purposes. be accepted, yet its advan- 
tages were commonly much overrated, and in some cases it had 
no advantage at all. a St 9 

It would be impossible within the limits of our report to trace 
out the respective merits of the use of the throttle valve and 
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automatic exptnsion gear, under the many conditions of work- 
ing which the author suppos-s; and as the discussion on the. 
paper was adjourned until the next meeting, we may leave the 
subject for the present. 3 ; 

The summer meeting of this Institution will be held in Glas- 
gow this year, commencing Tuesday, July 30, and concluding 
on the following Friday. s 





.THE ADVANCE OF TECHNICAL 
EDUCATION. i 


"THE present state of technical education in England is, on 
the whole, satisfactory from ‘the scientific point of view. 
The authorities having the funds arising from the Customs and 
Excisé Act under their control, are beginning to see that in- 
struction in the principles of science is by far the most 
important’, of the requirements. They are also coming 
to recognise that immediate results cannot be expected from 
their work—that they are laying a foundation rather than erect- 
ing a‘complex edifice: The Technical Instruction Committees 
who have not sufficiently realised this, will find- that they will 
have to ‘materially: modify their at present too ambitious 
schemes, ‘postponing much of the instruction in subjects of 
technology until a more thorough acquaintance with the funda- 
mental principles of science underlying all such @urely technical 
education has' been ‘provided, for it is only by such means that 
the stability of their educational superstracture canbe ensured. 
There are no grounds, therefore, for taking a pessimistic view 
of the future of tectinical instruction. One of the most gratify- 
ing‘signs of development is the large number of scholarships 
now awardéd,-and the increase ‘in the number of competitors 
for them. The'current number of ‘the Record of Technical and™ 
Secondary Education sets forth in detail 4 statement as tothe 
scholarships and ‘exhibitions actually awarded, during the year 
1893-4, by Coiinty ‘ind’ County Borougy Councils. This most 
valuable Return shows the riumber ‘ot scholarships and exhibi- 
tions awarded’; the value and length of tenure of the awards ; 
where held; conditions to be fulfilled by the candidates ; the 
examining body, and’ the’ subjects of éxamination. Subjoined 
is a’ summary’ of the information: : 
' a a Tii . | Scholarships and 





z 5 Exhibitions. 
Scholarships and Exhibitions ` No. of Number Total early 
$ ‘tenable at + òuncils, awarded. pel 
: (1) Téchnical, andi ‘Science . 4 
and Art Schools) > ... 36 ...- 3456+... 10,620 
(2) Secondary Schools wee 37 vee «T78Q. «20,409 
(3) Universities or Institu- 
tions of University rank 28 .., 362 ... 6,783 
(4) Short courses-of instruc- - 
tión te ae 25 Mee 56I wee 3,825 
, 6168 41,637 


Sixty individual counties and county boroughs are represented 
in the above summary. Two others, Derny and Sheffield, 
allocate respectively £325 and £1ooo annually to scholarships, 
and taking these into consideration, it appears that the total 
sum expended for, the promotion ‘of technical and secondary 
education by scholarships, during the year ending March 
1894, was, in round numbers, £43,000. But this by no means 
represents the limits of expend ture under the scholarship head. 
It does not take the, renewal of scholarships into account, and 
there are still seven local authorities whose scholarship schemes 
have not come into operation. Also, the scholarship schemes 
will undoubtedly be further developed as the work goes on; in 
fact, it is estimated that before very long as much as £30,000 
will be spent annually on scholarships by the London Technical 
Education Board alone. ‘Truly, these are halcyon days for the 
promising young student, however humble his state of life 
may be.. 3 i 

‘As to the values of the scholarships, they. vary from a few 
shillings, as a fee for a short course of instruction, to 460 a year, 
tenable for three years. The lower limit of age is usually 
thirteen, and the higher, twenty-five, though we see no 
reason why such a maximum age should be made absolu'e, In 
some cases, the income of the parents of competitors must 
not exceed £400 a year, but in others—London is the most 
notable instance—the parents of competitors for junior scholar- 
ships must not be in receipt of more than £150 a year. 
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‘is occasionally manifest. 


Another important statement in the current Record shows the 
plans for promoting technical and secondary education in each 
of the counties and county boroughs of England, From this it 
‘appears that, of the 110 local authorities in England, 96 are 
giving the whole, and 13 part of their grants to educational 
purposes, Preston is the remaining authority, and it devotes 
the whole of the gant awailable—about £1600 per year—to the 
relief*of the borough rate. But it should be stated at 
once, that Preston possesses a well-endowed ‘‘ Harris 
Institute,” where technical education has been carried 
én for years. The total amount available by local 
authorities is about £744,000, of which about £144,000 is 
diverted to the relief #f the rates, leaving £600,000 for expendi- 
ture on®education. We are sanguine enough to believe that, 
before long, most of the £144,000 at present devoted to general 
county pu:poses will be expended in advancing technical educa- 
tion, London alone is responsible gr £14,000 of this mis- 
applied balanc-, but as its education® scheme matures, it will ' 


' doubtless abSorh the whole amount available. It is to be hoped 


that the authorities applying the remaining, £30,000 to rates, 
will soon see how detrimental their ‘action” is to their own 
interests, ° ° A 

‘In this connection it is necetsary to condemn the application 
to rates of any unexpegded balanoe of the grant available. In 
every county and county borough there are persons who utterly 
fail to realise that the interests of ‘science are the intere-ts of 
industty. To them, immediate advantages in the shape of.a 
minute reduction ofthe rates, appeals far more than prospective 
developments of our national industries. Had such people .the 
control of affairs, technical instruction would indeed be curtailed 
within narrow limits. Fortlinately, they represent but a small 
minority in the Coynty Councils; nevertheless, their influence 
Ever since the Technical Education 
Acts came into force, attempts have been made here and there 
to use for general county purposes the funds available and neces- 
sary for e@ucation. But if the worl@isto be successfully carried 
out, it is essential that the Technical Instruction Committees 
should have entire control of the grants allocated to technical 
education, Theresis far too much ungertainty about the grants 
even now, and the County Councils which are inlined to exer- 
cise a veto as to the destination of the surplus funds of their ` 
Technical Education Committees, avill soon find that self- 
réspecting members of the Committees will retire from the work. 
Recently, however, one or twoe Councils have showg. their 
incapacity to understand the magnitude of the problem before 
them, by voting ehe unexpended balance of their grants to the 
relief of rates. This action is tantameunt to declaring that the 
funds at the disposal of the Committee are in excess of what is 
required ; whereas, it is hardly too much to say that additional 
secondary schoof are needed in alnost every county and county 
borough in England, only to mention one way in which the 
money might be expended. For the balance to be diverted 
from education is bad enough, but no great foresight is needed 
to see that, once the action has been taken, there is no knowing 
where or when it will stop. Perhaps the county of Hampshire is 
the most notable instance in which a County Council has crippled 
the work of its Techfiical Instruction Committee. In November 
last, according to the Southampton Times, the Gouncil resolved 
to appropriate, for general purposes, £6000 from the surplus 
funds which had been accumulated by the Technical Instruction 
Committee with theeidea of eventually using it in Gducational 
éevelopments. Without taking thé views of the Committee into 
consideration, the Council appears to have calmly confiscated the 
balance resulting from economical administration, and by sodoing 
not only discouraged careful expenditure, but in one fell swoop 
rendered the Committee powerless to deal in the future with 
matters which alone could be met by exeeptional means, Suvely 
it is not too much to expect a Coungjl to have confidence in 
the ability of the echnical Instruction Committee, and to allow 
it to know i's own meeds, At any rate, a Committee whose 
opinion is disregarded must soon lose confidence in itself. It is 
a matter for gongratulation that County Councils gener@lly have 
not treated Meets Committees ia the same way as the elect of 
the county of Hampshire. 

One of the most refreshing repor's we have seen for some 
time has recently been issued by the Derbyshire County Council. 
The report is satisfactory, not so much on account of'Wo k 
accomplished, but because it affords evidence that the Commit'ee 
seems to have been brought to a good understanding as to what 


technical instruction should mean. One of the chief difficultie 
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met with in most parts of the country arises from the suspicion 


with which the spoilt practical man ” regards the whole scheme 
af, education designed to,-benefit him: No class harbours this 
prejudice more than farmers an'i their labourers. Almost. every 
local authority complains of,the apathy, or the opposition, of 
agriculturists to the extension of know) dge in the. scientific 
principles of agricuhure. When the Derbyshire Committee 
approached this branch of their work, they hesitated-to establish 
agriculture, classes under the auspices of the Department of 
Science and Art; because such classes are open to undesirable ob-« 
jections from this section of the community. . In the first place, 
there is n appearance of attemuting to teagh ‘‘ farming”: inthe 
lecture-room, and secondly, the teachers who are qualifieddo give 
most of the information contained in the Science and Art syllabus, - 
are usually: not actually engaged in the agricultural industry 
- itself, B th these defficult'es have be-n cleverly met by the 
Committee in this way :—@lIn place of the € Agricul:ure ’ Classes 
of the Science and Art Department, the Com-mttee Gre anx'ous 
that ‘the students in rural evening schools shall go through a 
course of clementa®y science, which shall be.of a very simple 
but thoroughly scientific nature. It isgntended that tle student 
shall be-taught’ by actual experiment,.and: shall thus. come to 
, appreciate that the results: of sc ence-are not fanciful, but. are 
con ‘lusions drawn from a study bf actual facts. The phenomena | 
studied in this course of lessons Are of a general character, but 
are also largely chosen from the domain of agriculture, so. that - 
without any su-picion that ‘the schoolmaster is attempting to 
- teach ‘farming,’ the student learns a number of principles 
which cannot fail-to affect him in practice. i 3 
“The great merits of this schee -of teaching elementary 
science in rural evening schools in place of ‘starting Science and ` 
Art Departyent ‘ Agriculturé’ Classes are” that the, students , 
are kept together year a ter-year, studying other subjects which 
goto make up the cucriculem, the Elementary Science course 
extending over-two or three gears, so-that a first set ofepupils is 
ready when the older. ones have passed through; and further, , 
there is no suspicion of teaching what canù only be learned ‘on 
th: farm,” <. : BESET AA a 
-The schemeeis very &ttractive,-and godd results may be 
expected from its application in Derbyshire. It enforces the 
fact that a knowledge of thg elementary principles of science is 
the only sound basis upon which to build courses of technology. 
`The county of Derby is- gore dependent upon, the mining 
industry than‘on any other; therefore its organisation of instruc- 
tion in. mining deserves a word of remark. É attempted to 
provide the instruction by,means of courses of lectures delivered 
in a cerfain number of pit. villages, but the ‘results’ were hardly 
successful. The teaching was afterwards given by local men, 
who had practical knowledge of mining, and some acquaintance 
. with collateral branches of -s@ience, and this scheme was more 
satisfactory than the former.. The point to be borne in mind 
in all such- casgs is that chemistry, steam, geology, some | 
branches of physics, and mechanical drawing should form a’ 
part of the education of-every. mining student, With refer-' 
ence to local te&chers,.a. word may be necessa@y. There 
is, of course, a. tendency ‘in many disgricts to patronise 
local ability, but it should always be borne in’ mind that the 
local.man is no®of necessity the man who will do best. In the, 
expenditure of public money, it ought to be a guiding principle 
that the best teachers available by advertisement and good. 
_ ,salariesshould always be selectéd.. z ; 
, The evergreen complaint of Technical Education Committees 
-finds expression in the report from Derbyshire, In connection 
with the subject of evening continuation schools, we read : 
‘The Committee have found that one of the great difficulties 
which the ordinary studgnt experiences in receiving instruction 
in every kind %f technical subject is the lack of sutlicient pre- 
liminary knowledge. .H4s elementary school education has 
very largely leaked away, instead of having been continued to 
the point giving easy comprehension of scfentific principles. and 
problems. This implies that the national expenditure , $n 
elementary education is very largely wasted wéthout some 
suppleméntary scheme by which the jinstructioff given shall be 
conserved and continued until the student is old enough to grasp 
its importance.” This puts thé whole matter in‘a nutshell. 
-When the average boy leaves the elementary school, ‘at ‘about 
fourteen years of age, he regards his education as completed, with 
‘the result that he has no interest whatever in schools pr classes 
of any educational value. Committees must not hope toattract 
the majority of working lads into evening continuation schools, 
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however diversified their prospectuses may be. ‘Only here and 
there can pupils be found who have begun to see the depths 
of their ignorance, but these are the minds to nurture, and for 
their benefit systems of evening-classe--should be construcied. 

Before the era of the County Councils, ‘the principal means for 
the spread of instruction im elementaty science was undoubtedly 
the classes of the Science and Art Department.’ Testimony is 
borne to this in the repo:t referred to. We read: ae 

‘It has been the custom in many educational quarters to 
criti: ise and c ndemn the methods of that Department; and to 
create an impre-sion that but little good.has been accomplished. + 
The contrary ‘uf this is undoubtedly the case. In all manu- 
facturing centres it will be found tht there are numbers of 
persons applying to every kind of industry scientific princi lés and 
‘knowledge gained at Scien e and. Art Classes, and which could 
not have been gained anywhere else during the last, thirty-five 
years.” . The Department is very well able to take care of itself, 
büt this statement of fact may be profitably considered by those 
who disyarage its usefulness. i eins 

If there -is one thing our educational system lacks more 
than another, it is proper facilities for secondary education. 
Recognising that a good education in a secondary school is 
the only means by which the hizhest branches of, technical 
instruction could be approached, the Derbyshire Com nittee 
offered: for.compgtition sixty scholarships tenable at secondary 
schools. After the awards had, been made, it was fou d that 
only six out of, the ~ixty successiul candidates: chose’ scho Is in 
the county, and that there.was only.one s.hool in the adminis- 
trative county available for the girls who had won scholarships. 
An inspection of the Grammar Schools, and similar institutions 
in the county, with a, view to determining their educa ional 
conditions and needs, revealed a general want of proper equip- 
ment; indeed, only One out ‚of nine secondary schools’ hada 
chemival. laboratory, Derbyshire is certainly not alone in this 
deploranl- stare of things, which it will take some yeats to im- 
prove. The fact tha: the defecis in our educational -ystem are 
being exposed, and that attempts are being made to meet them 
fairly, is a- clear promise of progress, If ihe Technical , In- 
struction Committees had done no more than reveal’ the in- 
eficiency and ‘insufficiency of scientific instruction in the counties 
of England, they would have furthered the interés s of science, 
But as they have also helped to organi~e ani increase the 
facilities for such instruction, they have worked.in no mean, way 
for the extension of natural keowledge. ` En: ouragement' “and 
friendly guidance is all that is required 10 render the work eyen 
more valuable, in the future than it has been in the past, ` 
R. A. GREGORY. 





SCIENCE IN THE MAGAZINES. 
FURST. in importance among the contributions,to the February 

> magazines is a collection of ‘opinions on forest preserva- 
tion, published in the Ceztury. In response to a request from > 
the editor of that magaziné, a number of persons interested in 
arboriculture sent their views as to the ‘general need of a 
thorough, scientific, and permanent system of forest manage- 
ment in the United. States, and specifically ‘as to:the plan 
suggested by Prof. C. S. Sargent, which ‘comprised the’ folldw- 
ing features :— : A E : 

(1) Forestry instruction at West Point ; the establishment of 
a chair of Forestry at the United States Military Academy, to 
be supplemented by practical study. in the’ woods and by per- 
sonal inspection of foreign systems of forestry. : 

(2) An experimental forest reservation ; the purchase on thie 
Highlands near West Point, or elsewhere, of a-small'tefritory 
for the use of the proposed new branch of instruction. a 

(3) Control by educated officers ; the'assignment of the best 
educated of these officers to ‘the supervision: of the forest: 
reservations, ; ms ar eee ean a ar 

(4) The. enlistment of a forest guard; a body. of local 
foresters, to be specially enlisted for the’ purpose of carrying 
eout the principles of forestry thus taught.‘ ` fea 

The experts consulted agree in the opinion that the United 
States needs a thoroughly scientific and permanent’ systemi: of 
forest management inthe interests of the people of t -day, aud 
of future generations. ' But the'general feeling seems to be‘ that 
the management of the forests’should not be placed under any . 
imlitary organisation. - As to the suggestion ‘toe increase ‘the 
curriculum of the U.S. Military Academy $o as-to cover 
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instruction in forestry, it is rightly pointed out that à course in 
foresiry which is merely an adjunct to a miliary education 
must fail to produce the highest efficiency as foresters in the 
officers who take it. “‘ Adequate training in so large a subject,” 
is remarkéd by one of the corespondents, ‘f can be reached 
only by long and undivided attention.” And further, as Prot, 
Cleveland Abhe says,’‘ the arts of warfare are a special appli- 
catión Of the arts of peace, and it is a perversion of the military 
school to make it a rival of the civilian schools of «engineering. 
chemistry, forestry, &c.” The, general opinion appears to be 
that for the preservation and management of forest,restrvations, 
a permanent body of foresters is required, but it should be 
composed of practical woodmen who have devoted sume years 
to the study of foresiry. If we may express an opinion upon 
the matter, to us this seems the only vi. w which can have any 
support from scientific men, To make forestry a subsidiary 
branch ofa military education, wou'd be to establish scant pro- 
vision for' the science. If merely the protection of forest 
reservation be aimed at, Prof. Sargents plan probably offers 
the easiest way of obtaining it; but if the foresis are. to be 
devel ped, a fore.t school, where foresters can be scientifically 
trained, becomes csential. 

Another contribution to the, Century is the sad story of the 
death of Emin Pasha, told by Mr. R. Dorsey Mohun, the 
United States agent in the Congo Free State. In April of last 


year, Mr, Mohun arrested and took the confessions of, the two | 


Arab slayes, named, Ismailia and Mamba, who Rad killed Emin, 
The following is a‘ brief statement of the melancholy facts :—In 
the Unyoro country, to the west of the, Victoria River, Emin 
came upon an Arab camp, under the command of Said ben 
Abedi, , He expressed his intention of making his way to 


Kibonge, about eighty miles south of Stanley Falls, and it was‘ 
arranged that his force, numb: ring about 150 people, and Said’s, | 


should travel together, On October 5, 1892, Emin and Said 


arrived at the small village of Kineda, which hes 150 miles to. 


the n-rth:east of Kibonge, Said then went on te intorm the 


Kibonge chief that the white man was coming, Ismailia and: 
About jtwenty days later, Mamba. 
returned with a letter to Emin, saying that safe conduct 10° 
Kibonge should be given ; but the Kibonge chicf sent another. 


Mamba going with, him. 


letter to the Kinena chief by Ismailia, containing instructions'to 
kill Emin, 
plantations on a pretext, and while they were away he was 
murdered, and his head sent to Kibonge, 
occurred on the morning of October 28, 1892. Emin’s head was 
sent by Kibonge to Munié-Mohara at Nyangwe, the reason 
being, Mr. Mohun thinks, that Kibonge wished toshow that he 
could kill a white man as well as Munie-Mohara, who had ordered 
the destruction of Hodister’s expedition five months previously, 
“Not the slightest suspicion,” says Mr. Mohun, ‘attaches to 
Said ben Abedi of having had any connection with Emin 
Pasha’s death, which is regarded by the Arabs wrh whom I 
have talkéd"as a stupid error Oi the part’ of Kibonge, vh? com- 
mitted the crime simply ito place huuself-on the same level as 
Munie-Mohara, who had killed Hodister, I do not believe, 
either, that Tippov Tıb had any hand in the crime, which must 
have been as great a surprise to him,and, to his son, Selu, 
and his nephew, Rachid, who was the Governor of Stanley 
Falls, as it was to us.” ' An article on “* New Weapons of the 
United States Army,” also in the 'Cexfuzy, and the eighteen 
pictures and diagrams which illustrate it, will interest many of 
our readers, i 3 
Dr, Charles L. Dana writes on *“‘ Gidnts and Giantism,” in 
Scribner, Two years ago a man nearly seven feet in height, 
possessing very large feet, hands and head, came under his notice, 
and was found to be a victim of the'peculiar disease known as 
acromegaly. ' The man died from the effects of his disease, 
and a portion of the brain—the pituitary. body — was’ then 
found to be enlarged to many times its original size. This gave 


support to the idea that enlargement ef the pituitary budy. 


is the cause of the gigantic growth of the extremities in 
acromegaly, and that giants penerally are not sim ly fr ahs, 
but victims of a nervous disorder. [he skeleton of the fam us 
Irish giant was studied ‘some time ago b, Prof: Cunningham, 
and found to be characteristic of a case of acromegaly, and an 
examination of ph tographs « f nearly all the living giants now 
on exhibition leads Dr, Dana to believe tha’ about one hali of 
them are acromegalics. Accoidingtv Di, Dan), ‘Sextraordinary 


size is a disease, a neurosis of nutri iou, rather than a-chance- 
disturbance ot development. è .-; Itis possible by certainkinds | 
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The Pasha was induced to send his men into the ‘ 


This appears to have . 
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‘of glind-feeding, to increase the stature of dwarfed persons very 


rapidly, There is, for example, a gland called the ‘:hvroil 
hody ’ lying‘in the neck, the juice of which, when fed to certain. 
kinds of dwarfs (coctins) causes them rapidly to grow. Ex- 
periments.in feeding animals and men with the pituitary body. 
are now in progress.” F , , TO 

. The Method of Oganic Evolution” is expounded by Dr. 
A. R, Wallace in thé fortnightly, the article being really 
a critical*and adverse review of Mr. Bateson’s views on 
discontinuous variation, as set forth in ‘‘ Materials for the 
Study of Variation.” A second article cn discontinuity in 
evolution, dealing with the, theories advanced by Mr. Galton,. 
will appear in a‘future number. . g 

A’ pgsthumous ¢Ssay, by Dr. G. J. Romanes, entitled 


,“ Longevity and Death,” appears in the current number of Zhe 


Monist, to which it was sent by Prof. C. Lloyd Morgan., 
In it an unpublished essay, written in 1875,is quoted, in which, 
occur the following passages :— `» ; ; 

“Those gyecies whose ancestral types have frequently, been 
required to vary would have gained much during the history of 
their descent, by having their constituent gindividuals shoit- 
lived; fog in this way a comparatively great, number of 
opportunities would hafe been afforded fore the requisite 
variation to arise: in o@her words, a comparatively great 
number of variations would hav occurred .in a given time., 
Hence it seems natural to infer that it is in the power of 
Natural..Selection to affect, the czrrailment of individual life, 
wherever such cutailment would be of advantage to the 
species, that is to say, wherever ffexibility of type is, required. 
Of: course, length. of life is not the only factor which 
determines flexillity of typẹ There are at. least three other 
such factors :. (I1) the period at which puberty sets in, (2) the, 
number of times the individual breeds during its life-time, and. 
(3) the number of young which it hears at eachtime®f breedirg. 
Nevertheless, it is true that the length of life isa highly important 
factor, ‘bepause, ‘if the. individual ig short-lived, it becomes a 
necessarv condition to the continuance®f the species that parturi- . 
tion should be frequent, Or, more generally, there must be more , 
or Jess of a direct proportion between the potential longevity of- 
every species-and tRe frequency of parfuritions characteristic of 
that-species—if not also of the number of offspring in each. 
Now; as Mr. Lankester has pointed out, there is, asia matter 
of fact, a highly remarkable correlattn, between potential lon- 
gevily in the individual and frequency of parturition, as well as . 
of numbers constituting the lite? which are distinctivesef the 
species., This correlation he attributes to generative expendi- 
ture acting direcfly to the curtailment of Jife:; but in holding , 
‘this. view, I suspect that he is mistakinẸ cause for effect., I do 
‘not think it is generative expenditure which causes curtailment 
of life, but, that it is curtailment of, life by Natural, Selection 
which causes the high generatwe expenditure within the 
Jessened period, It-is as though all:the conditions needed to 
‘Secure flesibility of type were adaptively, associated in these 
species which have survived in a comparatively fluctuating 
environment. Moreover, it is worth observing that all the ` 
organisms tg which Mr. Lankester ascribes.2 practically un- 
‘Iumited potentiality of. life, are organisms.which, as tar as we 
can judge, must always have been exposed ‘to uniform con- 
ditions of -life.”’ e. er .. a 

In additign to this, 7%e Monist contains an atticle by Dr. E. 
‘Montgomery, who attempts ‘first to gain a scientificajly justified 
and: logically consis'@nt physical basis, upon which a natural- 
mtic conception, of vitality can be reared ; and then, to show to 
what special physical conditions vital activities and vital organi- 
sations owe their existence,” | We also notice a metaphysical 
paper on ‘the Natural Storage of Energy,” by Mr. Lester 
F. Ward. | f : . : ; 

Pascal is the subject of a paper, by thé late Mr Walter Pattr, 
inthe Contemporary, but his scientifig researches are not dealt 
with, Towards tH® end of the notice, there-is a note on the 
influence of imaginat@n on his work.. It is: ‘Hidden under 
thé apparent exactness. of his favourite studies, imagination, 
even in theme played a large patt. Physics, mathematics, were 
with him largelp matters of intuition, anticipation, precoc:ous 
discovery, shor: cuts, superb guessing. It was -the inventive 


-elemes.t in his work and his way of putting things that surprised 


those best able to judge. , He might have discovered the mathe- 
matical sciences for himsell, st is alleged, had his father, as he 
once had’a mind 10 do, withheld him from instruction in them,” 
‘bright and sensible paper on ** Nervous Diseases and Modern 
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Life” is contributed to the same review by Prof. Clifford 
Allbutt.” There is‘ also a paper of interest to physical, geo: 
graphers, its tiile being “ The Evolution of Cities.” 

The current Quarterly Review has among its articles a sketch 
of the history oi the O:dnance Survey, wherein we read ‘* the 
scope of the undertaking exceeds any programme heretofore 
attempted by any Government, the mode and style of its execu- 
tion are second to none, either from a scientific, artistic, or 
utilitarian point of view, and the cost of the work, stroke 
for stroke, is probably lower than that paid by any other nation 
for a similar purpose,’ 
other works, are reviewed under the title “ Prof, Huxley's 
Creed,” and in the article ‘‘ England in Egypt,” the irrigation 
of Egypt, and the construction of the Phil dam, are nogiced, 

The Religuary and Illustrated “Archeologist i is rich ‘in goad 
illustrations. _ Among the articles we notice an account of the 
exploration of a Hugnish cemetery at Czika, near Buda-Pesth.: 
Parts of a number of skelgtons have been found, and a complete | 
skeleton of a woman, six-feet three inches in length. e Weapons, 
stirrups, earthenware vessels, and various ornaments have also 
been found. ‘“‘The Burning of the Clavie,” a ceremony still 
carried out on the last night of the old year at Burghead, 
in the north of*Scotland, is described ‘by Mr. H. W. Young. 


The custom appears to have come déwn from the most remote’ 


ages. The natives of Burghéad assest that it is a Druidical 
worship, while Mr. Young belidVes it to be simply a revival of |’ 
the worship of Baal—a remnant of that great fire worship 
which prevailed over the whole world as knqwn to the ancients, 
Jn the notes is‘an illustration of the ancient Egyptian tomb in 
the island of Elephantina, discovered and explored by H.R. H. 
the Crown Princess of Su eden an@ Norway, and an illustrated 
description of the re-erection of those interesting pre-historic 
monuments, the Dartmoor ménhirs. Regent investigations 
have yieldef some evidence which connects these stone-rows 
with the Neolithic period. e 

- A passing notice must sufgce for the remaining argicles on 
scientific subjects in the nfagazines received by us. Good Words 
contains Sir, Robert Ball’s concluding paper on “‘Sir Isaac 
Newton,” and a oe paper “On the Anti-toxin Cure for 
Diphtheria,” by Dr. W.°J. Fleming. ` A vifit to the tomb at, 
Dashur, where the, jewels of an Egyptian princess of the 
Twelfih, Dynasty were found ‘last year, is describe ! by Mrs.: 
St. Loe S rachey in the Wavtonal, “The Humanitarian has an 
article on ‘t The Prevalence of Nervous Diseases,” by Dr. S. 
Althat®. “Some Curiosities of Modern Photography ” are 
brought together by Mr. W. G. FitzGerald in the Strand 
Magazine, The illustration he gives of an image photographed 
through: the eye of a beetle is, however, quite eclipsed by a 
photograph taken by Br. Spitta through the lenses of the 
composite eye of a water-heetle, and reproduce in Knowledge 
for July 1894. Mr. Grant Allen contribu'es a rhapsody on 
quails to the English Illustrated, Chambers's Journal contains 
its usual complement of readable articles on scientific topics. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Oxrorp.—In a Congregation held on Tuesday, February 
12, the amendfhents to the pr@posed Statut- on Risearch 
Degrees came under consideration. 
amendments, and of these only fourteen came under considera- 
tion, as the debates on some of them were Sf some length. The 
first amendment, proposed by the Provost of Oriel, 
séconded hy Prof, Odling and Mr. Strachan Davidson, pro- 


posed that the Degree of Bachelor of Arts should be substituted. 


for the propo-ed Degrees of Bachelor of Letters and Bachelor 
of Science, After a pgolonged debate the amendment was 
negatived hy 137 votes against 33. 

An amendment by Prof. Case, defining ‘ Science” as in- 
cluding Mathematics, Natural Science, Mental and Moral 
Science, was carried by 137 votes again-t 34 
proposedeby Mr. C, Cannan, of Trinity College, and seconded 
by Mr. Bourne, provided that the supervision of, th® candidates 
. for Research Degrees should he “vested in the B&ards of Facul- 
ties, insiead of in a special Delegacy as proposed by the Statute 
under con-ideration, This amendment was carried by rIo 


” 


votes against 49. Another amendment, by Prof. Holland, which | 


proposed that candidates for Research Degrees, not being 


already Graduates of the University, should have obtained a | 
degree in some other University, was rejected by 107 votes | 
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against 39. The other amendments were either consequential 
on those already mentioned, or were of a formal character. 
The further consideration of the amendments was fixed for 
Thursday, February 21. 

CAMBRIDGE.—The Sedgwick Prize in Geology has been 
awarded to Mr. Henry Woods, of St. John’s College, 
Demonstrator in Palaontology. The subject proposed for the 
prize of 1898 is ‘‘ The Glacial Deposits of East Anglia.” The 
essays are to be sent to the Registrary by October 1, 1897. 
Candidates must be Graduates of the University who have 


Prof, Huxley’s collected essays, ands} resided sixty days during the preceding twelve months. : 


- Mr. M. Laurie, of King’s College, has been appointed 
by the Special Board for Biology and Geology, to occupy. the 
University’s table in the Naples Zoological Station, for three 
months from March’ 1. 

A course of lectures in Anthropology, with practical work, is. 
announced by Prof. Macalister for the Lent and Easter Terms. 
The lecturer is Prof. A. C. Haddon, of-the Royal College of 
Science, Dublin. The subject of the first lecture, on February 
14, at 3.30; is “The Methods of Anthropology.” 

The degree of Sc.D. honoris causa-is to be'conferred .on Sir 
William MacGregor, Administrator of British New Guinea, in 
recognition of his able contributions to anthropology and 
ethnography. 

The following appointments of electors to Professorships in 
‘Natural Science and Medicine are announced. Chemistry, 
Dr. T. E. Thorpe ; Plumian of Astronomy, Dr, A. R. Forsyth, 
and Mr, W. H. M. Christie, Astronomer Royal ; Anatomy, 
Dr. Allbutt; ’ B tany, Mr. A. Sedgwick ; ‘Geology, Prof. 
Newton ; Jacksonian of Natural Philosophy, Lord Rayleigh ; 
Downing of Medicine, Dr. A. Macalister ; Mineralogy, Prof, 
J. J. Thomson; Zoology, Dr. D, Macalister ; Cavendish of 
Physics, Lord Rayleigh ; Mechanism, Prof. Osborne Reynolds; 
Physiology, Mr. J. N. Langley ; ; Surgery, Dr. A. ‘Macalister ; 
Pathology, Dr. askell. 

A grant of £50 from the Worts Travelling Scholars Fund has 
been made to Mr, P. Lake, of St. John’s College, for’ the 
purpose of investigating the distribution of Trilobites i in Russia 
and, Sweden, i c 





- A PARLIAMENTARY PAPER dealing with the moneys received 
‘by the Councils of Counties and County Boroughs in- England 
and: Wales under the Local Taxation (Customs and Excise) 
Act, 1890, and available for technical education, has just been 
‘published. The following summary shows how the moneys 
‘have been expended :— ; 























Counties 
4 (other than 4 
Londons and) County of | moral, 
; County a on a 
Boroughs, ` g 
mi , ra A o 4 
Aggregate amountreceived Wy - 
_ up to March 31, 1894 ... | 2,439,319 687,034 | 3,126,353 
Aggregate amount ex- 
pended on— 7 
(a) Technical and Inter- i - . 
mediate Education ... | 1,481,712 | | 27,246 | 1,508,958 
(4) Purposes other than 
Technical and Inter: . 
mediate Education ...-| ` 290,508 | 600,034 | 890,542 
Aggregate amount appro- | ' : Sa . 
priated to Technical and 
Intermediate Education, 
.but remaining unex- 
pended at the date ofj: 
the Returns ... ... 635,933] 59,754 695,687 
Residue not appropriated . . 
‘for Technical and Inter- 
mediate Education, hut 
remaining unexpended 
‘oat the date of the Re-- 
turns se we wee we | 131166 — 31,166 
2,439,319 | 687,034 - | 3,126,353 








1 £6700 of this amount had been appropriated to County buildings and 
museum. 


- Beer and Spirit Duties. 


- Royal College of Science. - 


‘tinued to. meet. there umil 
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Seventy-one out of the 126 Councils had expended on, or, 
appropriated to, Technical or Intermediate Education the: 
whole of the moneys they had received from the residue of the 
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SOCIETIES, AND ACADEMIES. 
LONDON. 


Rücker then vacated the chair in favour of Captain Abnev, and 
the meeting being resolved into an ordinary meeting, Mr. W. 
,B. Croft gave ‘‘an exhibition of simple apparatus.” An optical 
bench was shown which consisted of a wooden Jath of ‘rect- 
angular section, furnished with a millimetre scale, and clamped 
on to the table, together with three flat wooten blocks, whose 
contacts with the table and tke lath left them only freedom to 
Slide in a direction parallel to the scale. Another apparatus was 
designed for observing anomalous dispersion. A cork supported 


Physical Society, February 8.—Annual General Meeting.: two rectangular pieces of microscope cover-glass, which were in- 
—The chair was taken by the retiring President, Prof, Ricker. ẹ| clined at a small angle to one another; and a drop or two 


—The Treasurer, Dr. Atkinson, presented his report for the: 
year 1894. The balance-sheet showed a somewhat larger 
expenditure than in previous years, the increase being partly. 
due to the new system of publishing abstracts, partly to the rent: 
of rooms and the expenses of tea. The balance in the bank, 
had increased by about £33 during the year ; but the Treasurer, 
said that, strictly speaking, the Society had trenched on its: 
capital to the extent of about £30, and that this would pro-| 
bably be the last report for some time to come which would 
show a balance in favour of the Society. The assets of the: 
Society exceeded its liabilities by £2642 os. 5¢. Prof. Carey: 
Foster asked whether it would not be possible, in estimating 
the assets of the Society, to make some allowance for the: 


‘ stock in hand. Dr. Atkinson replied that that had not hitherto. 


been done, and the difficulty would be to asgign a money value; 
to the stock. The stock of the works of Joule, and of othen 
memoirs, was of course decreasing, while the sale of the Pro- 
ceedings was becoming somewhat greater. As regarded the 
securities of the Society, their actual value would be about 
4200 or £300 more than appeared on the balance-sheet. Prof. 
Riicker said that the Society had deliberately entered upon a 
policy’ of expansion, and that they must be prepared to find 
the expenditure increasing. On the other hand, it was hoped: 
that by making the Society more attractive, a greater number 
of persons would be induced to join. In view of the great! 
advantages now enjoyed by members, there had been some sug-' 
gestion of raising the subscription ; but, in any case, he thought 
that they might look forward to the future with confidence, 
The report was then moved and adopted.—The next business, 
was the election of Officers and Council for the year 1895-6,; 
and Messrs. Rhodes and Yule, being asked to act as scrutators, 
collected the balloting lists.—Prof. Carey Foster proposed aj 
vote of thanks to the Lords of the Committee of the Council on 
Education, for having allowed the Society to meet at the 
At the commencement of the, 
life of the Society, its founder and first President, 
Guthrie, had obtained permission for the meetings to take 
place at South Kensington, and the Society had con- 
their recent migration to 
the rooms of the Chemical Society. The vote of thanks was 
duly seconded and was carried unanimously.’ Major-General’ 
Festing then proposed, and Mr. Croft seconded, a vote of 
thanks to the auditors, Messrs. Inwards and Trotter. This also 
was carried, Mr, Trotter then proposed a vote of thanks to the 
retiring Council ; they had shown an energy which was rare in 
such societies, and had inaugurated an active and original 
policy, which must prove of the greatest benefit to the Physical 
Society and to physical science generally. Carried unani- 
mously.—Mr., Elder gave notice of a proposed alteration of the 
rules, the object being to allow the Council under certain con- 
ditions to admit persons into the Society without requiring from 
them the usual number of recommendations from members. Ite 
was pointed out that sometimes eligible persons, especially those 
resident abroad, were unable to enter the Society because they 
were unknown to any of the existing members. The motion to 
sanction the proposed alteration was put from.the ‘chair and’ 
carried, but this decision will need to be confirmed at a subse- 
quent meeting, of which due notice will be given.—Mr. Rhodes 
then read the. following list of the Officers and Council elected’ 
for the year 1895-6: President, Capt. Abney. Vice-Presidents 
who have filled the office of President: Dr. Gladstone, Profs. 
Carey Foster and Adams, Lord Kelvin, Profs. Clifton, 
Reinold, Ayrton, Fitzgerald, Rücker. Vice-Presidents: Mr.. 
W. Baily, Major-General Festing, Prof. Perry, Dr. Stoney.: 
Secretaries: Messrs. Blakesley and Elder. Treasurer: Dr. 
Atkinson. Demonstrator : Prof. Boys. Other members of 
Council: Mr. Shelford Bidwell, Mr. W. Crookes, Messrs.: 
Fletcher, Glazebrouk, G. Griffith, Profs. Henrici, Minchin, 
Mr. Swinburne, Profs. S. P. Thompson and S. Young. —Prof. 
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means of a Grotthus chain. 


of a strong alcoholic solution of fuchsine heing introduced be- 
tween them was maintained in position by capillary action, 
Photographs wereshown of Chladni’s sand-figures, some of the 
forms being of an unusual character. Mr, Croft also exhibited 
a polariscope in which the polariser was a thin piece of glass 
stuck on to cork by means of black sealing-wax, and the ana- 
lyser a plate of tourmaline; as well asa miniature model of 
` Grove’s ggs battery, Photographs ®f some curious optical phe- 
nomena .were projected on the screen, including 12-rayed 
stars seen on looking at a bright source of light through certain 
specimens of mica, and pairs of intersecting or non-intersecting 
circles of light, obtaimed under similar cixcumstances with 
(doubly- refracting) fibroms calcite. These last, it was suggested { 
were similar in origin to the gmrves obtained by reflection at, 
or transmission through, a giffraction-grating held obliquely. 


'Clock-springs broken by frost were also exhibited, each spring 


having given way in a very great number of places simultane- 
ously. Dr. Johfstone Stoney said that many years ago he had 
published in the Transactions of the Royal Irish Academy an 
investigation of the circles seen in fibrous calcite, and had shown 
geometrically that they had nothing to do with the regularity of 
the fibrous structaire, but were due to reflection and refraction 
within the crystalline plate. The distribution o$ the planes of 
polarisation round the circumferences of the circles was also 
-accounted for by his investigatfons. Mr. Price said he had 
found Phat when a clock-spring @irgng the process of hardening 
“was kept in shape by wires, subsequent fracture was most apt 
to occur at those places where the wires had been in con‘dct 
with the spring.e-Mr. Rhodes aske@if Mr. Croft had ever tried 
.Newton’s experiment of admitting sunlight bétween two sharp 
. edges inclined at a small angle to one another. He had.not 
been able to obtain the hyperbolia bands described by Newton, 
Mr. Croft said he had not tried the experiment exactly in that 
form. Captain Abney said tha this experiment had gugceeded 
very well in his hands. —Mr, S. Skinner read a paper on the 
tin chromic chéoride cell. He said that his attention had been 
attracted to the cell by an account published by Mr. Case, of 
.New York. The cell had been stated to give no E.M.F, at 
ordinary room-temperatures, while? it gave a considerable 
E.M.F, at 19°C. The authog had found that when the cell 
„was directly connected up to a galvanometer, there was no cur- 
rent at ordinary temperatures, and some current at 100° C. ; but 
when he had measured the E.M.F. by Poggendorff’s method, 
-he had found *44 volt at 15° C. and ‘40 volt at 97° C. The 
cell as orjginally described consists of a tin plate and a platinum 
plate immersed Side by side in a solution of chromic chloride ; 
when the temper&ture of the cell is near to 100° C., and the 
poles are connected, the following reaction ogcurs :— 


° Cr,Cl, + Sn = 2CrCl, + SaCh; 


and when the poles are disconnected and the cêl! cooled, the 
-reverse change takes place. The author prefers to use as elec- 
tropositive metal an amalgam of tin and mercury instead of a 
tin plate, so that when the tin precipitated during cooling falls 
to the bottom of the solution, it is redissolved in the mercury, 
and the cell has regained its original state. When silver nitrate 
solution is added to chromic chlorRle, only two-thirds ef the 
chlorine comes down as silver chJoride, and this has led the 
author to suppe that the proper formula for chromic chloride 
is CrC1. Cl, Hece he works out the electrolytic action by 
Prof. Riicker asked: whether a 
-change v$ polarisation would explain the behaviour*of a cell at 
different temperatures. Prof. Carey Foster asked whether the 
reversed chémical action on cooling from a high temperature , 
were accompanied by a reversed E.M.F. Mr. Skinner said no. 
The tin was precipitated throughout the solution, and not at the 
- surface of the tin plate, so that no E.M.F. of the kind was to 
be expected. Mr. Appleyard thought that Prof. Minchin had 
.used tin chloride cells with two tin plates for electrodes, the 
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cells only working when one plate was illuminated. Mr. 
Trotter wished to know whether heating the cell supplied energy 


to it, or simply removed an ohstacle in the form of polarisa“ ` 


tion; Mr. Skinner thought that heating acted by removing an 
obstacle. Captain Abney: And so doing work. z 


oe s “Paris. 
„ Academy of Sciences, February %.—M, Marey in the 
chair.—The proceedings were commenced by the announce- 
ment of the decea-e of Prof. Arthur Cayley, correspondent of the 
Astronomy Section from 1863. M. Hermite then gave a short, 
account of the scientific work of the great mathematician, —On 
argon, a new constituent of the atmosphere, discovered by Lord 
Rayleigh and Prof. Ramsay. An abstraêt by M. Berthelot of 
matte: that has al:eady appeared in these columns. He concludes 
with the ohservation that, although argon has no action on the 
higher animals, it capnot be predicted that bacteria may not be 
affected by it, for it is kypwn that they absorb nitrogen. The 
suggestion is made that” nitrogen obtained fromg the total 
destruction of animal or vegetable matter should be examined 
for argon.—On abelian functions, by M. H. Poincaré. —Pro- 
pellers with tangential penetration, by M. Guyou. Agdescrip- 
tion of a model,of a new type of prop®ller,.—-The present state 
of investigations on the vegetation of French colonies and pro- 
- tectorates, by M. Ed. Bureau.@,On a passage of the shadow of 
Jupiter’s fourth satellite, by M. $. J. Landerer. The calculated 
time of half-passage is 27m. 9s. ; observation gives thetime as 
2m. 30s.—Solar observations made at Lyons O sservatory 
during the fourth quarter of 1894, by M. J. Guillaume. There 
appears to have been a general decrease of spots and faculee 
since the first quarter of 189,—On continuous straight 
beams rigidly connected with their supports, hy M. Eugène 
Lave,—On the nature of the ‘‘ displacementecurrent ” of Max- 
well, by M. Waschy. A mathematical paper in which the au hor 
shows that certain properties admitted by Maxwell as hypotheses 
are mathematically exact, and may be deduced from his theory. — 
On the anomalous rotatory dispersion of crystallised absorbent 
media, by M. G. Moreau.—On Fresnel’s biprism, by M. 
Georges Meslin.—Influence of low temperatures on the attrac- ` 
tive power of a'tificial permanent magnes, by M. Raoul 
Pictet. The tabulated mean results of our sets of experiments, 
agreeing well 1ogether, sh w a continuously increasing attrac- 
tive power as the temperatare becomes lower, The range of 
tempera’ure in these experiments was from + 30° to — 105°.— 
Moniadamm: nium derivativestof hexamethyltria nidotriphenyl- 
methane, by M. A. Rosenstieh!. Methyl iodide forms with 
the ; complex triamines AgiC.R (where ©A _ represents 
(CHij)o.N.CgH,, and R indicates an eléctropositive radical 
such as H; OIL, or OCE],) two series of colourless combina- 
tions. (1) The first contains one‘atom of pentavalent nitrogen. 
Compounds of this' class excgange the radical R for an acid 
radical, and form colouring matters. (2) The second series, 
formed by the ‘addition of three molecules of methyl iodide, 
contains three perfavalent nitrogen atoms. Colouring matters 
are not formed in this case, as the radical R cannot he ex- 
changed for an agid radical.—On laccase api the, oxidising 
power of this diastase, by M. G. Bertrand.—Reactions of 
chelidonine with ‘the phenols in sulphori? solution, by M. 
Battandier.. Wih a drop of guajacul dissolved in 0'5 c.c, of 
concer trated sulphuric.acid, chelidonive moistened and exposed 
to the air gives a fine carmine colouration, “A list of colour 
reactions with other phenols is given.—Ondhe development of 
the body in the shrimp (Palemon serratus, Fanr.) and the cray- 
fish (Astacus fluviatilis, Gesn.), vy M. Louis Roule —On the 
production of females and males among the Mel ponas, by 
M. J Perez—On the influence, of climatological conditions on 
the growth of trees, by M. Emile Mer. The author shows 
thatehe dryness of 1893 @aused a diminution in the growth of 
wood in forest trees. “A gimilar effect was produced by the 
éxcessive rainfall of 1888.—On refraction‘in pochroic aureoles, 
-by M. A. Michel Lévy. Wh n theaureolesare well develop <d, 
with free contours, deeply coloured, the refraction of the pige 
mented pfit is clearly superior to that of the unmiglified sub- 
stance, The difference b tween the si-nilar indices of refraction: 
may amount to a decimal of the second order. It follows that 
the const:tution of the mineral is profoundly modified, as its 
ellipsoid of optical elasticity is, different.—On the existence of 
numerous remains. of sponges in the phranifes of the Pre- 
cambrian of Brittany, by M. L. Cayeux. Conclusions: (1) 
“There exist, at ‘the base of the Precambrian of Brittany, 
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numerous and varied spongè spicules. (2) Almost all, if not 
all, the: orders of sponges with siliceous skeletons are repre- 
sented at this early epoch.—On the existence of a submarine 
delta in the Upper Cretaceous near Chatillon-en-Diois, by MM. 
G. Sayn and P. Lory. 
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THURSDAY, FEBRUARY 21, 1899. 


SIR ANDREW CROMBIE RAMSAY. 


Memotr of Sir Andrew Crombie Ramsay. By Sir 
Archibald Geikie. (London: Macmillan and Co., 
1895.) 

T: memoir of Sir Andrew Crombie Ramsay, be 

Sir Archibald Geikie, is a valuable addition to 
literature and to science. We will refer our readers to 
the book itself to learn when Sir Andrew was born and 
when he died: what support the theories of heredity 
obtain from the scientific tendencies and noble courage 
of his parents and fore-elders ; who were the teachers and 
friends, and what were the surroundings of his early 
years: what, in fact, made Ramsay such as we find him 
in later life—a prominent person in whatever circum- 

stances he was thrown, whether in the small society of a 

provincial town or in scientific gatherings in London—a 

welcome guest at every table, a critic whom any author 
bolstering up wild theories with bad evidence would fear 
to have to reckon with. “Of an eminently social 
temperament, he made acquaintances easily wherever 
he went, and these chance acquaintanceships sometimes 
ripened into lifelong friendships. In one family circle 
we find him reading aloud Shakespeare, or Scottish 
ballads, or a good novel; in another, he takes part, 

heart and soul,in singing glees and madrigals; in a 

third, he joins in dancing and all kinds of merriment.” 

“ English literature was to him a vast and exhaustless 

garden, full of alleys green and sunny arbours, where 

from boyhood he had been wont to spend many a 

delightful hour. When he found .among his colleagues 

one whose talk was not always of stones, but who had 
ranged like himself far and wide in literary fields, he 
opened out his inner soul, and his conversation glowed 
with an animation and power, as well as a gleeful ex- 
uberance, which astonished and charmed his companion.” 

And “though he was not in any sense an antiquary, he 

knew a good deal about the history of architecture, and 

took a keen delight in visiting ruins and trying to form a 

mental picture of what they must have been before the 

gnawing tooth of time had dismantled them. Whatever, 
indeed, linked him with the past had a charm for him. 

He never willingly missed an opportunity of seeing a 

ruined castle or keep, a mouldering abbey, a grass-grown 

encampment, or a lonely cairn. If tradition or song 
invested any spot with a living interest, he would not 
consider his geological inspection complete if it had not 
included a visit to that site.” With his quick sympathy 
and conversational powers, with his wide knowledge of 
nature, as well as of history and her monuments, no 


wonder that he was welcome in any society of intelli- 
gence and culture. He would unbend in congenial and 
sympathetic company, like a strong man who had been 
out in- the cold and had at last gained a warm fireside 
but he always made room for others round the fire. His 
impulsive and generous nature was, however, tempered 
with native judgment and caution, He soon gauged the 
character of those with whom he was thrown, and 
quickly estimated the amount of receptivity and the 
temper of an audience. 
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These qualities and acquirements with a strong and 
clear memory gave him much wealth of illustration in 
scientific discussion and in lectures. But his- power lay 
more in the lucid exposition of his subject, the keen 
insight into the real points at issue, and the clearness 
with which he brought forward his array of facts and 
arguments. After 6ne of his lectures at the Royal 
Institution, Faraday ran up to him, shook him by both 
hands, and asked “where did you learn to lecture?” 

e s . . = 

In the memoir will be found an account of his appoint- 
ment to the chair of Geology at University College, from 
which Be was always spoken of as Prof. Ramsay ; also 
of his lectures there and elsewhere, and of his various 
other literary work. 

In 1841 he was appointed Assiggant Geologist on the 
Governmerft Survey, under Sir Henry De la Beche, and 
throughout his forty years of service hg was more and 
more identified with all its active work, either as himself 
taking part in the mapping, or as superinténding others, 
though it was not untilhe hagebeen appointed Director- 
General, in succession to S#r Roderick Murchison, that 
he officially represented the Survey to the public and the 
Government. Ai account of his life is therefore the 
history of the Survey, and no one is more competent than 
our author to tell the story. 

The great diffgrence between the work which has to 
be done by the Geological Survey and by amateurs is this. 
The amateur may examine a,district in more or less 
detail, nmy pick out the pointe of interest, or the facts 
which illustrate some theory which he is developing, but, 
where he sees nothing, he may say nothing aboutit. The 
Geological Survefor, on the other*hand, must colour all 
his map, and sometimes has to put in by inference whole 


formations of which he has seersnothing whatever. 


“He spends the day, map, in hand, over the ground 
assigned to him for survey. Every exposure of "rock is 
noted by him oa his mapor in his note-hook, with all the 
needful details. Each stream is fellowed step by step up 
to its source ; each hill-side and ravine is traversed from 
end to end; each quarry, sometimes each ditch, and 
even the very “furrows and tusned-up soil of a ploughed 
field are scrutinised in turn. He is brought into 
every variety of scenery, and is compelled by his very 
duties to sae these varieties and make use of them in 
his daily Kor s 
But even after ell this careful search it often happens 
that he can find = no direct evidence of the solid rocks 
below the soil and subsoil. He has to plét sections and 
see what,*with the known thicknesses and dips, should 
be found there. “le has to examine the surrounding 
country to see what occurs in the same relative position 
elsewhere, and whether any lines of disturbance which 
might complicate the results are running into the area 
respecting which, with little evidepce, he must make up 
his mind and say something. The survey Work is thus a 
grand training i® the faculty of feeping one’s wits about 
one, and'of detefting sources of error. The habit of 
mind thus formed is often exhibited in-the crigicism of 
amateur worls by trained survey men, and many can re- 
call Ramsay’s indignant protests against impossible or 
exaggerated sections when appealed to as evidence in 
support of any view. 

He had a wonderful “eye for a country,” to use one of 
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his own favourite expressions. He rapidly took in the 
lie and relation to one another of the rock masses. To 
this any geologist who has worked with him in the field 
can testify, and this is what lends its value to his classical 
memoir on the geology of North Wales, and to the 
maps and sections of which it is explanatory. But when 
he had sketched out the outlines of the history of the 
ancient volcanoes of that area, and had noted the chokeg 
craters now exposed by the denudation of the overlying 
masses of lava and cinder and mudeand when he had 
described the isolated portions of the volcanic.and Marine 
deposits which, building up mountains round the ancient 
roots of the volca®o, still remained the record of great 
sheets that once spre continuously far and wide over 
the whole area; when he had done all this, he turned 
to another aspect of the question, and sought a clear 
answer to’ thg inquiry how mucherock, which We know 
surely once covered this area,*has been removed by 
denudation ? and we find “Sm the safne memoir sections 
illustrating the conclusions at which he had arrived. 

For when “he had traced out the structure-of a com- 
plicated geological region, and was able to show what 
should have been the form of the surface had it depended 
on geological structure,” he was then “in’a position to 
demonstrate how much material had been removed by 

. denudation,” namely, all that was above what he called 


the Plain of Marine Denudation, that is the old base’ 


level of ancient erosiorg €own to which all the #gents of 
wasté—rain, rivers, ice, and sea—had reduced the up- 
lifted land ; or perhaps, as we should, now say, giving 
greater pronfinence to subaérial action, to the level at 
which the sea had arrested the work of the various 
agentė that were reducifg all dry lands to sea level. 
` Fey men’s work illustzates better than Ramsay’s the 
place and value of a good “ working hypothesis” in some 
kinds ‘of higher ‘scientific research. Irflaginative and 
fertile in suggestion, no one was more sorry when 
further observations “did not clearly support his first 
impressions, and he triedeand tried and*tried again to 
make it fit; yet he bowed always with deference to 
“established evidence and logical consequence. oe 
Besides his regular survéy work, which was itself full 
‘of new observations and original trdatngent, and besides 
many papers giving the results of bis résearches on 
special points, he from time fo time plunged into more 
speculative questions, and advanced some fheory in 
explanation’ of the larger phenomena, especially those 
connected with surface configuration. For instance, 
reflecting on the great quantity of fine mud, “ flour of 
rock,” carried down by glaciers, and observing that ice 
was not, like water, restricted in its flow to continuous 
downward sopes, ard holding that ice charged with 
stones would grind away more rock where the pressure 
was greater or the rock softer, he propofinded the theory- 
of the glacial erosion of rock basins. é 
His eXplanation is probably true in some cgses, but he 
gave it a wider application than has been *borne out by 


. subsequent investigations. 


Unfortunately he adduced as ‘his first example the 
Lake of Geneva, a basin to which even those who agree 
with him upon the geheral probability of there being 
glacially eroded hollows such as his theory requires, 
would not now be prepared to apply it. 
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duced to simple computations. 


The public will read with profit and pleasure the 
biography of such a striking personality bya graceful 
and accomplished writer, who knew all about the man. 
and his work, and had the skill to select with judgment. 
and the good sense to keep the whole within the modest 
bounds of one volume of large print. Ramsay’s many 


friends will love to have the record of his struggles and- 


his triumphs, so many of which are told in his own words.. 
Every survey man, not only of Great Britain, but through- 
out the world, will turn to this account of the commence- 
ment and growth of the geological survey of Great 


Britain, and cannot fail to profit by the insight it gives 


into the methods, life, difficulties, and results of that 
important branch of the public service. | 

So easily does thé story run, that we cannot say 
whether the general reader, or the scientific student, will 
best appreciate this sketch of the progress of geological 
research through the most active and interesting half- 
century of its history. . 

A S 





OUR BOOK SHELF. 


Harvard College by an Oxonian. By George Birkbeck. 
Hill, D.C.L. (London: Macmillan and Co., 1894.) 


Dr. BIRKBECK HILL spent two months in 1893 in 
Cambridge, Massachusetts, and has compiled this little- 
volume giving some account of the history of the cele- 
brated college and university of Harvard. So far as. 
Dr. Hill relies upon previous publications, his account is. 
accurate, but his own observations and impressions are 
—as is very natural—often quite erroneous. Scant 
justice is done to the important and costly arrangements 
for the study of the various branches of the natural’ 
sciences which exist either at or in connection with the 
Massachusetts university. Dr. Hill is not fitted by his 


own education and experience to report on these matters, - 


nor, indeed, can much value be attached to his some- 
what antiquated standpoint as a critic or observer 
‘of university institutions. He contrasts Oxford and 
Harvard at every step, but he fails to give any picture or 
presentation of the real characteristics of the student’s 
life at Harvard. He does not sufficiently emphasise the 
fact that’ the undergraduate at Harvard enjoys the im- 
mense benefit of true niversity education, at the hands. 
of distinguished professors, with freedom and inde- 
pendence in regard to his choice and method. of study, 
and as to such personal details of lfe as board and 
lodging; whereas the Oxford undergraduate is treated 
throughout his career as a goose to be nursed, monopo- 
lised and plucked by college ‘ushers, who (owing to the 
system under which they are appointed) are, as a rule, as 


little capable of good teaching as they are of managing . 


the domestic and disciplinary details of the college- 
boarding-houses. Dr. Hill notes that: the rage for 
athletics is almost as serious an injury to study at 
Harvard as it is at Oxford. L. 


Tableau Meétrique de Logarithmes. By C. Dumesnil, 
(Paris; Librairie Hachette and Co., 1894.) 


THE use of logarithms for calculations is, as every one 


knows, a great saving of labour and time, and. what’ 


otherwise would be complicated pieces of work are re- 
The facility of working 
depends, after some time, on the good or bad arrange- 
ment of the tables, but instances often occur where 
much time is lost by having to turn pages backward 
and forward. For the case of logarithms to five places 
of decimals, M. Dumesnil has devised a means of 
eliminating altogether the use of tables, by adopting a 
series of scales neatly printed on stout sheets. From 


à 


ja 
0 


. contains all that the user of the tables 


‘the cold figment of a northern imagi- 


_ ever, avoid wishing that the author had 


A 
e 


`. FEBRUARY 21, 1895] 





NATURE 


387 





‘these scales the divisions are so arranged that all the 
logarithms of the numbers from 1 to 10,000 can be easily 
read off, and vice verså. The scales, or tables as they 


are called, are published in two qualities. ~The cheaper‘ 


are neatly and clearly printed, and on a smaller 
scale than the other ; but, on the whole, we recommend 
the more expensive sheets, as the numbering is more 
easy to follow (coloured numbers being used), and the 
‘divisions are more legible on them. l 

‘To understand the method of working the tables is a 
matter of only a few minutes’ attention, and when 
grasped, either the logarithm of a given number, or the 
number from a given logarıthm, can be read off without 
the least hesitation. The book of instruc- 
tions, which is separate from the tables, 


can require. ‘The explanations are full 
and concise, and the worked-out examples 
will prove an excellent help in acquiring 
the methods of solution. 


In the Guiana Forest. Studies of Nature 
tu Relation to the Struggle for Life. 
“By James Rodway, F.L.S With an In- 
troduction by Grant Allen. Ilustrated. e 
(London: T. Fisher Unwin, 1894.) 


WE have read Mr. Rodway’s book with 
a good deal of pleasure. Such a subject 
as the struggle for existence amongst the 
animals and plants of the Tropics, could 
not fail to be full of interest when dealt 
with by an enthusiastic lover of nature. 
For it is in the Tropics that nature’s 
principal workshops are situated, arid no 
naturalist can afford, nowadays, to 
neglect that essential elementin a liberal 
biological education—a visit to these 
regions, There the struggle for life is 
no longer, as in our own climates, a cold- 
blooded process which only a trained 
eye can follow, but a fiercely active 
competition for the means of subsistence 
which is everywhere apparent in every 
detail of the structure of the individual 
and of the economy of the species. The 
“heartless vegetable” amid such sur- 
roundings seems no longer a reality, but 


nation, 

Mr. Rodway describes the vegetation / 
of the forest, the swamp, the sand-reef, 
and the sea-shore, and each is sketched 
in vigorous outline. One cannot, how- 


been contented to give his impressions of 
the actual facts, without indulging in 
‘metaphysical moralising which is not 
scientific, and is not always common 
‘sense. Occasionally, too, he gives way 
to great prolixity, as, for instance, in an 
excursus on the interdependence of 
animals and plants, which ts all very like something we 
have heard before, only that Mr. Rodway’s story is 
longer. The author is on dangerous ground when he 
ventures to dip int» the philosophy of natural selection, 
or to deal with problems of variation. 

But notwithstanding these defects, the book is worth 
reading. | It is well illustrated, and contains a large 
amount of really interesting observation which may 
stimulate the general reader, and which will recall many 
a half-forgotten scene to those who have themselves 
been travellers. The accompanying illustration, for 
which we are indebted to the publisher, shows a silk 
cotton-tree crowded with epiphytes. 
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Lehrbuch der Experimentalphysik. Von A. Wiillner. 
Band i. Ste Aufl. (Leipzig: Teubner, 1895.) 
STUDENTS who wonder when we are to have an 
English treatise on experimental physics worthy of com- 
parison with this well-known German one (and the 
French text-books of Jamin and Violle), will find food 
for reflection in the fgct that thirteen years have elapsed 
since the last edition of Wiillner (the fourth) was pub- 
lished. Much the same thing holds good of other 
German scientific treatises, notwithstanding that pub- 
Mshing firms of repute in the Fatherland do not consider 
it beneath their dignity to quicken the sale of the rem- 
nant of an editione by having notices posted up in the 


Universities intimating that dond fide students of the 
subject can secure copies at a reduced price®by applica- 
tion through the University Professor. 

In the present gase the interval has been well em- 
plpyed. The first volume has grown to 1000 pages—or 
150 more gban in the fourth edition—and the most 
important Yesgarches published up to the end of 1892 
have been incorporated. In the last edition the article 
on internal friction contained simply a discussion of 
torsional vibrations and logarithmic decrement, followed 
by a page in which mention was made of the researches of 
Schmidt and others, with a statement of the conclusion 
arrived at, viz. that in such elastic oscillations the 
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motion is opposed by an internal resistance or friction 
which is measured by the logarithmic decrement and is 
distinct from the elastic after-effect. In the new edition 
six pages are devoted to Boltzmann’s theory of internal 
friction of solid bodies, according to which the damping 
of oscillations is regarded. as du to the elastic after- 
effect, the result of which is that the force urging the wire 
towards its position of equilibrium is not proportional} to 
the displacement. In the fourth edition there was litsle: 
about “ Hardness,” beyond a list of the substances form- 
ing Moh’s scale ; indeed, the whole asticle on the different 
kinds of Festigkeit was rather unsatisfactory. Now the 
researches of Hertz and the experiments of Auerbach 
have made it pogsible to measure the hardness of a sub- 
stance absolutely andpwithout reference to the properties 
of any other substance. ° 
Instead of being relegated to the volume on heat, as in 
some text-books, the kinetic theory of gases is here de- 
scribed at considerable length ig the section sreating of 
the properties of gases. Thig section has been over- 
hauled, and Stefan’s theery of gaseous diffusion is given 
in place of O. E. Meyer’s, Prof. Wiillner attaches so 
much importance to recent developments of the electro- 
magnetic theory of light, that he has determined to alter 
the sequence of the subjects in his trtatise, so that light 
and radiation may come at the end. In the edition now 
appearing, the second volumę will therefore treat of heat, 
and the third of electricity. pu. 


e 
Peru. Beobachtungen und Studien über das Land und 
seine Bewohner wihrend eines 25-jahrigen Aufenthalts. 

Von E. W. Middendgrf. (Berlin: Robert Oppenheim, 

1893-94.) : j 
DR. MIDDENDORF commences his treatise on Peru by 
a long preface detailing the circumstances which led him 
to choose that couftry for his home. Starting as the 
surgeon of an Australian emigrant ship from Hamburg 
in 1854, he narrates,the incidents of the voyage, an 
epidemic of cholera and other irrelevant accidents in- 
cluded, until on the return journey, sick of the sea, he 
left his vessel in Valparaiso, and after some further 
wandering took up his residence in Pera, and was led by 
degrees to pay close? and closer attention to the land and 
people of his choice, 

The work is planned in three parts. The first volume 
deals nominally with Lema, the capital of the republic, 
but is really much wider in its scope, commencing with 
the history of Peru, and after describing the town with 
its streets and public buildings in somewhat tedious 

' detail, proceeding to discuss the general institutions of 
the country from the standpoint of the capi®al. People, 
church, government, law, education, commerce, transport, 
and charities are all discugsed; and at the end two 
chapters describe the municipal markets, slaughter- 
houses, water-works, bull-fighting arenas, th¥atres, and 
other places of amusement. Theesecond volume de- 
scribes the coast lands of Peru northward and southwasd 
of the capital, the towns and seaports, the provinces 
now ceded to Chile, the railway communications; and 
the antiquities. A third volume is promised dealing 
wth the highlands but presumably the scheme does 
not include an account of trans-Andine Peru. 

We cannot look dh Dr. Middendgrf’s work as an 
exhaustive or even a comprehensiye work on Peru. It 
is indeed a book for the general reader rather than ¿the 
studerft. Abounding as it does in personal reminiscences, 
and written in an easy conwersational stwle, it should do 
much to further the knowledge of the country it describes 
amongst German-speaking people. But it is, we fear, 
too diffuse and bulky to serve this purpose with the same 
degree of satisfaction that a smaller work might have 
secured, and it lacks firm and wide generalisations 
which could present a clear picture of the land and people 
as a whole. 
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LETTERS TO THE EDITOR. 


[Zhe Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications. | 


The Liquefaction of Gases. 


A CAREFUL study of his letterin NATURE of February 14. 
shows that Prof, Dewar makes four claims. 

(1) He claims that in his lecture in 1884 he employed an ap- 
paratus ‘f more readily and quickly handled” than that of 
Messrs. Wroblewski and Olszewski, in the illustrations he gave 
of the work of these investigators. 

(2) He claims that in his lecture in 1884 he used liquid 
nitrous oxide for the production of liquid oxygen. 

(3) He claims that in 1886 he liquefied oxygen by passing: 
the gas through a long copper coil surrounded by liquid ethylene, 
and that his apparatus made il possible to transfer the liquid 
oxygen to a glass vessel wherein it could be used as a cooling 
agent, 

ea He claims that, in conjunction with Prof. Liveing, he 
determined the refractive index of liquid oxygen before the pub- 
lication of Pref. Olszewski’s first paper on the subject. 

I shall consider these claims in order, i 

(1) The apparatus.used by Messrs. Wroblewski and Olszewski 
in 1883 is fully described and figured in Wiedemann s 
Annalen for that year (xx., 243). ` The gas to be liquefied was 
strongly compressed in a glass tube, imbedded in an iron 
cylinder, and connected by a capillary tube with a glass vessel, 
which in turn was connected with a store of liquid ethylene, 
previously cooled by passing through a narrow copper tube two 
metres long immersed in a bath of solid carbon dioxide ; the 
glass vessel was also connected with a double oscillating Bianchi - 
air-pump. The liquefied gas was collected in the glass vessel, 
and its properties were examined. A comparison of the appa- 
ratus of the Polish Professors with the brief description in the 
Proceedings of the Royal Institution of the apparatus used by 
Prof. Dewar in 1884 “for the purpose of lecture demonstra- 
tion” will, I think, show that I stated the matter fairly in my 
former letter by saying that Prof. Dewar ‘‘ describes and figures 
an apparatus which is a slightly modified form of that of the 
Polish Professors, which in turn was derived from the 
apparatus of Cailletet.” 

(2) If anything was gained by using liquid nitrous oxide for 
the liquefaction of oxygen, why has not Prof. Dewar continued 
to use this refrigerator ? 

Prof. Dewar claims to have devised a method for liquefying 
oxygen which was so much inferior to that brought into prac- 
tice by Wroblewski and Olszewski that it was abandoned almost 
as soon as it was devised. I suppose his claim may be admitted: 
here. > 
(3) Granting that the substitution of a long copper coil for 
strong glass tube was an improvement, it must not be forgotten 
that the apparatus of Messrs. Wroblewski and Olszewski, de- 
scribed in 1883, enabled the liquefied gas to be collected in a 
vessel wherein its properties not only might be, but were, 
studied. That this apparatus was an efficient instrument is 
shown by the facts that before the year (1886) in which the 
copper coil method was described, Profs. Wroblewski and 
Olszewski had liquefied oxygen, nitrogen, and carbon monoxide: 
Prof. Olszewski had liquefied air, nitric oxide, and marsh gas ; 
had determined the boiling points, at atmospheric pressure, and 
the critical temperatures and pressures, of these six gases ; had 
solidified nitrogen, chlorine, hydrogen chloride, nitric oxide, 
carbon monoxide, and marsh gas ; and had made careful deter- 
minations of the behaviour of hydrogen at — 211° and — 220°. 
But with his copper coil 45 feet long Prof. Dewar did nothing > 
for, so far as can be judged from his published papers, he did 
not initiate experiments on the properties of liquefied oxygen, 
nitrogen, or air, until 1891-92. I think we may conclude that 


a. 


e| the apparatus of the Polish Professors was better adapted for 


accurate work than ‘“‘that made wholly of metal” to 
which Prof. Dewar refers. If Prof. Dewar's apparatus of 
1886 was ‘‘safer and better” than “that used in Cracow in 
1890 ”—as he says it was—why was not this safer and better 
apparatus turned to some scientific use before a description. 
appeared of the apparatus of Prof. Olszewski, in which- the 
gases were liquefied in a steel cylinder and then transferred to 
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a glass vessel? In his letter of February 14, Prof. Dewar 
tells us that by means of the copper coil apparatus of 1886 
“liquid oxygen was made and decanted or transferred from 
the vessel in which it was liquefied to another by means of a 
valve, and thereby rendered capable of use as a cooling agent.” 
Why, then, did he not use the liquid oxygen as a cooling 
agent? It is strange that seven years after this, when Prof. 
Dewar wished to ‘‘prosecute research at temperatures 
‘approaching the zero of absolute temperature,” he says he had 
“fno recorded experience to guide [him] in conducting such 
investigations,” Had he forgotten his own apparatus with its 
copper coil 45 feet long? 
Prof. Dewar’s apparatus of 1886 must have been peculiar ; in 
-one sentence in his letter of February 14, its deviser speaks of 
it as “entirely different in type from the crude plan Olszewski 
adopted in 1890,” and in another sentence he assures us it was 
a practically identical in principle with that used in Cracow in 
asgo. 2 
The apparatus of 1886 succeeded, in Prof. Dewar’s hands, in 
producing solid oxygen ; why have we heard nothing of that 
solid oxygen? Determinations of some of the constants of that 
substance would be interesting and important. 
I must beg attention to an instance of Prof. Dewar’s bold- 
ness, In 1883 Messrs. Wroblewski and Olszewski liquefied 
-oxygen, and other gases, in a strong glass tube; in 1884 Prof. 
Dewar repeated some of the experiments of $he Polish Pro- 
fessors, using, as they had done, a strong glass tube, but 
adapting some parts of their apparatus so as to make it ‘‘ for 
the purpose of lecture demonstration . . . more readily and 
quickly handled”; in 1890 Prof. Olszewski described an 
improved and enlarged instrument, based on that described by 
his colleague and himself in 1883, wherein the liquefaction was 
effected in a steel cylinder. Vet, in his letter to NATURE of 
February 14, Prof. Dewar says ‘‘replace the glass tube in my 
apparatus of 1884 by a small steel cylinder, and attach to its 
lower end a narrow copper tube with a stopcock, and 
the ERN apparatus of 1890 is produced.” (The italics are 
-mine. 

` (4) As regards Prof. Dewar’s joint claim to priority in the 
determination of the refractive index of liquid oxygen, I admit 
‘he is right and I was wrong. I was misled by the date at the 
beginning of the paper which contains the earliest measure- 
‘ments by Messrs, Olszewski ani Witkowski of the refractive 
index of liquid oxygen. The paper is headed Extrait du 
Bulletin del’ Académie des Sciences de Cracovie, Octobre 1891. 
At the end of the paper is the date 15 Juillet 1892; this, and 
‘the footnote, quoted by Prof. Dewar, make it evident that 1891 
at the beginning of the paper is a printer's error for 1892. I 
am sorry I made this mistake. Nevertheless, considering that 
Olszewski’s quantitative experiments on the optical properties 
of liquid oxygen were begun in 1887 ( Wied. Aun. xxxiii., 570), 
and were continued in January 1891 (zdid. xlii., 633), I hold [ 
was justified in referring to Prof. Dewar’s experiments on the 
optical properties of liquid oxygen as ‘‘ mainly repetitions of 
the work of Olszewski and Witkowski.” 

Towards the end of his letter Prof. Dewar refers to a quota- 
tion I made from one of his lectures (‘‘ Having no recorded 
experience to guide us... ”); he follows my quotation (of 
which he gives only a part) by another to the effect that ‘‘the 
necessity of devising some new kind of vessel for storing and 
manipulating exceedingly volatile fluids, like liquid oxygen and 
liquid air, became apparent when the optical properties of the 
bodies came under examination,” I had expressed admiration 
“of the skill which produced” Prof. Dewar’s new vacuum 
receivers. Prof. Dewar now tells us that when he prefaced 
his account of the making of these receivers by the sweeping 
assertion that he had no experience to guide him in conducting 
investigations at very low temperatures, he did not mean what 
he said; it was merely his way of saying that the vacuum 
receivers he was about to describe had not been made before. 
It was not I who made, it was Prof. Dewar himself who has 
made, a ‘‘glaring misrepresentation of the meaning” of his 
own words, f 

Prof, Dewar lays no stress, in his letter, on his own experi-* 
ments on chemical action, phosphorescence, &c., at very low 
temperatures. It is these experiments, I suppose, that arè 
referred to when he speaks of ‘‘throwiog his bread upon the 
waters ” ; or does he abandon them as trifling, in that strange 


wentence—‘* Have I ever suggested that Prof. Olszewski was | 


anticipated, or attempted to raise any question of priority?” ? 
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Prof. Dewar hides the essential questions in a 
mist of words. If he has made marked improve- 
ments in the methods of liquefying and manipu- 
lating the more permanent gases (besides his 
invention of vacuum receivers); if he has con- 
ducted original, accurate, and thorough investi- 
gations into the propertées of the liquefied gases, 
where are the accounts of this work to be found ? 
Every student of the subject knows he can lay 
his fingeron the work of Olszewski, and also on 
that of his deceased colleague Wroblewski; and 
he knows that work to be thorough, accurate, and 
important. But where can there be found some 
distinct®account of the scientific work in con- 
nection with the liquefaction of the more per- 
manent gases that is attributed to the Fullerian 
Professor at the Royal Institution ? bad 

I asked, and I still ask, for an ‘‘Mistant and 
serious conSideration” of the whole matter 
brought forward in these letters by ‘‘those who 
are truly interested in the advance of scidhce, 
and are jeflous of the good name of the scientifig 
men of this country.” e 

M. M. Paterson MUIR. 

Cambridge, February 17. R 

Argon. : 

THE beautiful r@search of Lord Rayleigh and 
Prof. Ramsay has proved up to the hilt that in 
argon they have discovered an unknown gas 
which is remarkable for s®me of its physical 


properties, and especially for its extraordinary 


chemical inertness. 

Among the interesting questions which have 
been raised, but not fully solved, Are: Is argon 
an, elemdhtary body? If so, how®dges it stand 
related to the other elements? ` 

There are some who advocate its being an 
allotropic form ofẹa previously knowg element, 
just as ozone is allotropic oxygen; but it ha’ 
not yet been produced from, or resolved. into, 
nitrogen or any other element; angl, until that 
should happen, it has the full right to take rank 
as a new element. ° ° 

At first sight the fact of its giving two different 
line spectra under different circumstances might 
favour the idea of its being resolved into two 
bodies; but the fact that these two very com- 
pound line spectra have twenty-six lifes in com- 
mon, which a not all of them among the 
strongest lines, appears to me an argument for 
the fundamental unity of the substance. 

If argon be an element, what is its place in 
Mendeléeff’s table? This is at present agitating 
the minds of chemists and physicists. The 
specific grfvity ðf the gas would lead to an 
atomic weight of@close upon 20; but it is 
argued from the velocity of sound through it 
that it is a monatomic gas, “and therefore clo&e 
upon 40. ® Now, if 20 be the atomic weight, it 
will fall in admirably with the periodic law ; if 
A, it will be perfectly inconsistent with it. The 
argument in favour of 20 is at least five-fold :— 

(1) It will. fill an existing vacancy in Men- 
deléeff’s arrangement ; that at the top of the 
eighth column. This is the first ‘“‘even” series; 
and it should be remembered thats the late 
“eyen” series in that last column are repre- 
sented by the jon, palladium aħd platinum 
groups of metals; ghe ‘‘ uneven” series being 
ag yet unrepresented. 

- (2) It will follow the periodic law in regard 
to its melting point. That should be very low, 
like nitrogen, oxygen and fluorine; and so it is. 

(3) It will follow the law in regard to its 
atomic volume. That is small ; and so it should 
be by analogy. 

(4) A great characteristic of argon is its not 
forming stable compounds with other bodies, at 
any rate at a temperature high above its boiling 
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point. This property characterises the other occupants of the 
eighth column ; to some extent in the iron group, and certainly 
in the palladium and platinum groups. s i 

“ (5) The introduction of a new element with the atomic 

ı weight of 20 (not 21 or 22), will extegd the range of certain 
recurring numbers which appear near the begianing of the 
series of atomic weighs. In the existing arrangement of 
the atomic weights it will be ohserved that between oxygen 
16 and fluorine 19 there are three units; between fluorine 
19 and sodium 23 there are four ; then the numbers run I, 3, 
I, 3, I, 34. Adding argon at 20 the series pecomes symmetrical 
all the way from oxygen to chlorine, as will be seen@in the 
diagram on the. previous page. 7 

. If, on the other hand, we were to adopt 40 as the atomic 
weight of argon, we should meet with the following serious 
difficulties :— €- : 

(1) There is no room forit. To place anothe® figure just 
before or just after calcium would disarrange the whole subse- 
quent series, ` i 

(2) It would break the periodic lay in regard to i¢s melting 

oint. ë 
p (3) It would break the lawgin regard tg its atomic volume. 

(4) The inactive argon worfld be associated with metals of 
the earths, the compounds of which are remarkably stable. 

(5) It would bring the atomic weight of three elements, 
potassium 39, calcium and argon each about 39°9, within one 
unit, This never occurs elsewhere in Mendlelécff's table. 

Against these considerations there is the forcible argument 
deduced from the ratio of the specific heats of argon, I will not 
attempt to weigh the respective merits of these lines of reason- 
ing, especially in the absence of the details of the experiments 
on the velocity of sound, and until we have some kn rwledze of 
the compounds of argon, ‘Prustworthy conclusions will not be 
possible till this further ipfermation is obtained. Iteis not a 

. question of physics versus chemistry, for the true theory of fts 
place among the elements must be able to coordinate all thè 
facts upon which both thg chemist and the physicist rely. 

e : J. H. GLADSTONE. 
London, February 8. 





«am, The Aurora ofeNovember 23, 1894. 


PERMIT me to call attention to a significant fact disclosed by 
a scrutiny of the observations of the aurora ®f November 23, 
1894, and having an imp®rtant bearing in discussing the auroral 
dimensions, and which,appears to have escaped notice (see 
NATURE, January 10). I refer to the invisibility of the objects 
at Dingwall, to the obsewers at Tynron, Dumfriesshire, 
Extracts from the synchronous accounts in NATURE, November 
29, p. 107, and January 10, p. 246, will prove this statement. 

Tynron, '7.30.°~Luminous mist in the northern sky, strong 
enough to cast shadows on the shining surface of the wet 
ground. The mist moved from the horizon tp the zgnith, form- 

_ ing a detached luminous belt in patches, disappearing at 8.30, 
leaving only the light in the north. , 

Dingwall, 7.g0.—Sky covered gn all directions by a canopy 
of streamers. At the same time the arch cisappgared, and 
occasional streamers up to eight o’clock. It is not possible 
that the ard seen at Dingwall could be thè same as the one at 
Tynron, because the former had vanished when the latter come 
menced to form, whilst there is a total absence of streamers, and 
phenomenally brilliant mist not recognised at the other place. 
Until methods of observation and analysis can be introduced that 
will eliminate the errors of identification, the solution is likely 
to Be indefinitely postpoħed. W. H. Woop. 
` Birmingham, February 3. 


laine e 


MAKING the necessary allowances for increased apparept 
luminosities of bright streaks, or of layers of light in the atmo- 
sphere, by the foreshortening effects of end-on, ahd of edge- 
presentations, the observations at Dingwall and in- Dumfries- 
shire of the aurora of November 23 last, scarcely seem to recount 
very much which was not at the two places, at least partially, a 
fairly comparable and nearly contemporaneous description of 
the same phenomena. The first-formed light-band of the glow 
was very strong at Dingwall from the east to west, a little 
southward from the zenith, until 7.30 p.m., when with the 
usual drift of such displays to southwards, it became less 
prominent there than the approaching canopy of streamers 
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which supervened, drifting up from the north-eastern sky in rear 
of it. But it assumed at the same time increasing prominency: 
in Dumfriesshire (150 miles south of Dingwall), where between 
7.30 p.m, and 8 p.m., it passed overhead in the shape of de- 
tached patches of light, a form which the belt was also seen to 
assume and to break up into, in a slow extinction stage at 
Slough, in that interval. The display of streamers rising from a 
large tract of light-mist approaching Dingwall from the north- 
ward and increasing constantly in lustre at 7.30 p.m., did not 
extend far south of Dingwall before it faded out soon afters 
wards ; and being (as it was seen at Slough) a dense local dis- 
charge of them, its corona of brightly-foreshortened beams over- 
head would naturally be a very impressive sight at Dingwall, 
although from a positi n 150 miles distant in Dumfriesshire, the: 
broadside aspect of the short outbreak, seen from afar, ‘instead of 
from underneath, would only have the appearance of a sheaf of 
coloured light projected up from the usual flat streamer-base, 
neither very wide nor extraordinarily lofty, but of the massive 


berg-like form, which was its description at Slough, not un- ° 


frequen!ly noticeable in rather strong auroras ; and it may even. 
have been quite easily hidden from view entirely at Tynron, 
although a clear horizon in the north near Slough allowed its 
observation there, by trees or by other obstructions in the 
landscape. ° 

If Mr. Wood can happily devise a practical means of per- 
fectly recording the times and descriptions of a% the rapidly 
changing features of an aurora, and the shifting variations of its 
misty light-glows, he could no doubt achieve results from ob- 
servations which would be no less a benefit to astronomers and 
terrestrial magneticians, than an exact continuous registration. 
of cloud phenomena would be of welcome interest to meteoro- 
logists and terrestrial electricians ; but it needs no great famili- 
arity with auroral exhibitions to be quite certainly assured that 
results of records even so elaborate as those might be, would: 
never be found to confute, but only to confirm the generally 
accepted view of the really cosmical heights and dimensions of 


all truly auroral lights and corruscations ; of all such lights,. ` 


that is tosay, as show in their spectra the yellowish auroral 
line, or some of the ‘other well-recognised spectral indices of 
the aurora. _ A. S. HERSCHEL. 





The American Association. 


AT the Brooklyn meeting of the American Association for 
the Advancement of Science last summer, it was decided to 
meet this year at San Francisco, provided reasonable rates of 
fare could be secured from the trans-continental routes, as it 
was supposed could be done. Prof. Joseph Le Conte for three- 
consecutive years had crossed the continent, Jaden with earnest 
and cordial invitations from the Universities and Scientific 
Societies of California, and the Common Council of San Fran- 
cisco, to hold the meeting for 1895 in that city. The short- 
sighted policy of the railroads, however, refused to grant any: 
concessions ; and it has at last been decided to meet at Spring- 
field, Mass., August 29—September 4. The meetings of 
affiliated societies will begin on Monday, August 26—rather- 
later than the usual time of meeting. 

Springfield is a small city, located in the heart of New 
England. It is the seat of the principal arsenal of the United’ 
States ; and, while not a University city itself, it is within two 
or three hours’ ride of nearly, or quite, a score of institutions of 
learning of the highest grade, including the two oldest aud: 
most powerful Universities in America, Vale and Harvard. 
This will be the second meeting at Springfield, the first having, 
been held in 1859. 

The Association is incorporated by the State of Massa- 
chusetts, and its office and museum are at Salem in that State ;. 
but no meeting has been held in New England since that at 
Boston in 1880, the most brilliant in all the history of the 
Association. The return to New England after this longest. 
absence, gives unusual interest to the approaching meeting. 

Wm. H. HALE. 


g Brooklyn, New York, February 2. 





Earthquake in Norway. 


ABOUT midnight on the 4th and 5th of this month, a fairly: 
strong earthquake occurred in thé southern part of Norway. The 
greatest disturbance was felt in the environs of the town of 
Aalesund, upon the west coast (about 60° 30 lat. N.), From there- 


FEBRUARY 21, 1895] 


SAE ANA 


NATURE 


3921 





‘the shocks extended to the region of the Trondhjems fjord, the 
Swedish border, and the Christiania fjord, and Berg-n, but 
the extreme souh-west part of the country seems to 
have been undisturbed, The earthquake is also reported 
from Fiinen, in Denmark. , The movement proceeded in 
:about seven minutes from the west coa-vt to Christiama (at 
‘Christiansund 11h. 38m. Christiania time, r1h. 15m, Green- 
wich time). It is interesting to notice that the earthquake 
resembles one which.occurred on March 9, 1866, and was 
felt across the North Sea at the lighthouse of Flugyarrock, 
on the Shetlani Islands. As T am engaged in collecting data 
:about the earthquake of this month, I should be glad to know 
whether it was observed in the British Isles. 
Christiania, February 11. 


“The Black-veined White Butterfly.” 


My experience of this species in England enables me to 
-support Mr. W. Warde Fowler’s opinion (NATURE, February 14, 
p- 367) as to the preference of the spec.es for o: en ground. I 
met with it in abundance in the New Fore tin 1866 1868, 1869, 
-and 1870, It rarely occurred in or near dense woods, but preterred 
‘the open heaths and wastes of the For st, where thistles were 
‘plentilul, In 1867 I found thespecies swarming, about midsum- 
mer, in hay fields on hill-sides in Monmouthshye. There were a 
few small orchards, but not much wood, in the neighbourhond. 
For a detailed account of the former distribution of A poria crategi 
in this country, I would refer Mr. Warde Fowler to my article 
on the subject in the Entomologist? Monthly Magazine for 
‘March 1887. H. Goss. 
Surbiton Hill, March 16. 


Hans REUSCH. 





The Zodiacal Light. 


_. AT the present moment—7 p.m. February 16—the zodiacal 
light is more distinct than I ever remember to have seen it in 
England. The middle of the base is about 2° to the northward 
-of the point where the sun set, and the axis is directed towards 
the Pleiades, and can be traced as far as the middle of Aries, 
‘The afternoon has been remarkably clear, and it is now a bril- 
liant starlight evening, J. P. Macvear. 
Cranleigh, Surrey, February 16. 





OYSTERS AND TYPHOID. 


T HE statements that have recently appeared, both in 

the general and in the medical press, concerning 

the communication of typhoid fever through the agency 
-of oysters when eaten raw, make it desirable to review 
some of the data on which the suspicion in question is 

based. For many years past it has been a matter 

-of assumption, when typhoid fever has followed, 
within some ten to fifteen days, on the consumption of 

raw oysters, and when no obvious cause for the disease 

-could be detected, that the oysters stood to the fever in 
‘the relation of cause; and this attitude received no in- 
considerable impe us when, a few years ago, a member 

-of our Royal family sickened of typhoid fever under 
circumstances that were suggestive of oysters as the 

‘vehicle of the disease. Then again, it must be admitted 
that it has been a matter of no very uncommon ex- 

perience amongst medical men to have to treat typhoid 

‘fever in patients who, at an antecedent date correspond- 
ing with the incubation period of typhoid fever, had 

indulged in an oyster supper after leaving some place of 

-entertainment. And the suspicion has been confirmed, 
in some cases, when it has been ascertained that another 

- member of the same party, having nothing but the oyster 
supper, in common with the sufferer referred to, has also 

had typhoid fever about the same date, or had suffered 

‘from vomiting and other symptoms the day after thé 
consumption of the oysters. The assumption in cases 

-of this latter class has been, that the specific poison of 
typhoid fever was, with other matter that had become 

objectionable to the system, got rid of by the attack of 

“sickness. A case generally illustrative of this class of 
occurrence was recently recorded in the British Medical 
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Journal. Four friends had an oyster supper on November 
5. Two of them lived not far apart, but the others had 
nothing in common as regards residence or anything else. 
On November 23 three of them sickened, and they were, ` 
later on, all found to, have typhoid fever. One of the: 
patients, during convalescence, disclosed both his 
profession and his views by re-naming his malady 
“ bivalvular disease.” 

e Amongst leading medical rnaen who have adopted the 
view that oysters are a source of typhoid fever, we may 
name Sir William Broadbent, who early this year 
annownced that from time to time he had seen cases of 
typhoid fever “apparently attributable to oysters,” but 
that during the course of last autumn the evidence as to 
the communication of the infection through this agency 
has been of such a character ab to produce “ convic- 
tion” in Ris mind. 

This naturally leads us to ask how the. oyster becomes 
the vehicle of such a disease ; and the*evidence already 
forthcoming on this Point is such that we could only 
wonder if typhoid fevet were not occasionally conveyed 
to those who eat this,favougite mollusc in an uncooked 
form. Investigation of some of the river estuaries and 
other places where oysters are cultivated and prepared 
for market, woukl almost lead us to believe that con- 
ditions favourable to typhoid fever were deliberately 
chosen for the purpose. ` Indeed, it is notorious that a 
number of our British 8yster-beds are in such relation 
to sewer outfalls, that the oysters must of necessity be 
bathed in a solution of sea-water and sewage at every 
tide. According to a commissioner appointed to inquire 
into this matter by the British Medical Journal, a well- 
known Essex oyster fishery has*“ea sewer discharging be- 
tween oyster-beds on either side”; and ata “ health- 
resort” (!) on the same coast, it isa common practice to 
moor the oyster-boxes to a pier or Sroyne, within a few feet 
of which the evidences of sewage are too palpable to be 
specified. In both the places referred to, the typhoid 
fever poison. which it is known finds access to drains, 
had had ample chance of fouling the sewers in question. 

It has been alleged, on the evidence of certain recent 
bacteriologicaé investigations as regards the contents of 
London sewers, that the organism producing typhoid 
fever cannot live and multiply, in sewers. But the 
organism hag been found in sewers; it also lives 
in sea-water ; and the fact r@mains that sewage bathes 
our oysters during cultivation to an extent that is 
essentially disagreeable, and that ought not to take‘ 
place ; and, also, that typhoid fever follows the use of 
oysters so cultivated. It may also be alleged, as is done 
by certai oyster-growers, that sewage’ is fatal to the 
oyster itself. Ineanswer to this, we can only say that 
such evidence as we have obtained, as to some of our 
oyster-beds, is absolutely Spposed to this Statement ; and 
not only®so, but we know of more than one instance 
where the oystersmre deliberately brought frdim the beds 
to fatten in still nearer proximity to outfall sewers for a 
week or more preliminary to their sale. In brief, if 
sewage and noxious micro-organisms can be retained in 
the beard and other portions of the oyster, or in the 
“juice,” which is so much relished, everything Bed 
contrived to secure such retention of filth af some of our 
oyster fisheries ? 

Doubtless the game applies to many foreign oyster- 
keds. Indeed, the recent experience embodied in a 
report by Prof. W. N, Conn, as to an epidemic of typhoid 
fever amongst the students of a college at Middletown, 
Connecticut, not only supplies convincing evidence of 
this, but it affords the most connected and complete 
proof of “ oyster-typhoid” as yet published. Quite an 
epidemic of typhoid fever occurred amongst the students 
of certain fraternities, and amongst a number of their 
friends who had joined them at their “initiation sup- 
pers,” but who had subsequently returned to their distant 
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homes, where they sickened. The incidence of the 

- epidemic was on those fraternities only who had included 

_ raw oysters in their mezu y and even amongst these some 
marked escapes were in persons who, for one and an- 
other reason, had not consumed oysters. The suspected 
oysters came from Long Island Sound, where they had 
been put to “fatten” in a fresh-water estuary within 
400 feet of a sewer known to have been receiving typhoi@ 
material, The last piece of evidence bearing upon this 
subject comes from an official sources It is announced 
that, on the strength of a report by the Medical Officer 
of the Local Government Board, as to the diffusion of 
cholera in England -during 1893, which report is now 
passing through the press, an inquiry has been com- 
menced into the circumstances under which gysters are 
cultivated and stored round our coasts. The reference. 
is clearly to theserious outbreak of cholera at Grimsby 
and Cleethorpes, and to the diffusion of the epidemic 
from those pl&ces, whence a largg distribution of oysters 
and other shellfish is constantly in progress. 

Whatever be the outconfg of the inquiry which has 
been instituted, it is certain that two questions will‘come 
to the fore; (1) the need for control over our oyster-beds, 
and (2) the desirability or not of allowing crude sewage to 
be discharged direct into the sea, or into tidal estuaries. 

e 








° . NOTES. 


Sır Henry Roscox has*been made Chairman of the Select 
Committee of the House 8f Commons appointed to enquire 
whether any, and what, changes in the present system of weights 


and measures: should be adopted, å 


WE regret to añnounce that Mr. John Whitaker Hulke, 
F.R.S., president of the Royal College of Surgeons of England, 
died on Tuesday, from broncho-pneumonia. An obituary notice 
in theedgves furnishes us with the following particulars with re- 
gard to his career. Mr. Hulke was born in 1830, and was the 
elder son of a well-known and highly-esteemed® surgeon at Deal, 
where his family had been settled for several generations. He was 
educated at King’s Coll@ze School, and subsequently spent two 
years in Germany, where he fhoroughly acquiréd the language. 
After a varied experience as surgeon to the hospital at Smyrna, 
during the Crimean War, and in King’s College Hospital, he 
migrated to Middlesex Hospital, In 1859 he received the 
Jacksonian prize of the Royal College of Surgeons for his Essay 
on Diseases of the Retina, and soon afterwafds he*brought out 
a treatise on the ophthalmoscope, then a novélty in eye-practice. 
This led to his being regarded mainly as an ophthalmic surgeon; 
but he contributed to general surgery in the Medico-@hirurgical 
Transactions, and joined Mr. Holmesin edjting the third edition 
of his ‘‘System of Surgery.” He was elected a fellow of the 
Royal Society in 1867. In 1876 he was appointed an examiner in 

` anatomy and physiology at the College of Surgeons ; and in 1880 
became a member of the Court of Examiners, an office which 
he held for ten, years. Tg 1881 he was elected a member of the 
Council ; and, after twice gerving the office of vice-president, he 
became president in 1893, and has died in ofte. He had been 
president of the Pathological and Ophth#imological Societies, 
and at thg time of his death was president of the Clinical Society 
and librarian of the Royal Medigal and Chirurgicg! Society. Mr. 
Halke was, however, much more than an accomplished surgeon, 
He was a good comparative anatomist, botanist, and geologist ; 
and was at one time president of the Geological’ Society of 
which he was elected the Treasurer on February 15. He was 
an artist in water colour, and was able both to model in 
clay and to carve in marble. His loss is a real one to the 
medical profession, in which he was esteemed as a man of the 
highest probity and sagacity. 
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We notice the death, at the age of eighty-eight, of a gifted 
mathematician, the Rev. T. P. Kirkman. He was elected a 
Fellow of the Royal Society in 1857. 


Tue following deaths have occurred among scientific men 
abroad:—~ Dr. Gerhard Krüss, Extraordinary Professor of- 
Chemistry in the University of Munich. M. Jules Regnauld, 
Professor of the Paris Faculty of Medicine, at the advanced age 
of ninety. The Rev. J. Owen Dorsey, a well-known ethno- 
logist, at Washington, February 5. Prof. Dorsey had been con- 
nected with the Bureau of Ethnology, since 1877. He was the 
president of the Anthropological Section of the American 
Association for the Advancement of Science in 1893. We 
also have to record the death, at the early age of forty- 
five, on January 28, of Dr. F. Schmitz, Professor of Botany at 
Greifswald. , For many years past, Dr. Schmitz had turned his 
attention chiefly to the study of the Algæ, and especially of the 
red sea- weeds or Florideæ, to our knowledge of the life-history 
He published, 
in the year 1877, an account of the formation of auxospores in 
the diatoms, and, in 1879, a description of the green Algæ of 
the Gulf of Athens. 

PROF. L. GUIGNARD, President of the Botanical Society of 
France, has been elected to succeed the Jate Prof. Duchartre in 
the Section de Botanique of the Paris Academy of Sciences. 


Lorp RAYLEIGH will deliver a course of six experimental 
lectures on ‘‘ Waves and Vibrations,” at the Royal Institution, om 
Saturdays, March 2, 9, 16, 23, 30, and April 6. He will also de- 
liver the Friday evening discourse on April 5, when his subject. 
will be ‘‘ Argon, the New Constituent of the Atmosphere.” 

` A NEw thallium mineral has just been described, under the 
name of Lorandite, by Prof. Krenner, of Buda-Pesth. The new 
mineral occurs sparingly, in association with realgar, at Allchar 
in Macedonia. It is found as transparent crystals belonging 
to the Monosymmetric system, and having the form of plates or 
short prisms ; its colour varies from cochineal-red to kermesite- 
red. The mineral proves on analysis to correspond to the 
formula TIAsS, and contains 59°5 per cent. of thallium. 


We have received from the Russian Chemical Society a 
pamphlet} devoted to the description of the new chemical 
laboratory which has been erected at the St. Petersburg 
University. The laboratory has been built in accordance with 
the requirements of modern scientific investigation, and has. 
cost £32,720, All branches of research have separate large 
halls, special rooms being allotted to physical chemistry and 
accurate physical measurements. Although the laboratory is. 
behind many of the largest laboratories of West Europe, it 
has the advantages of perfect arrangements for each separate 
worker, and it decidedly has no rivals for the perfection of 
ventilation. The total amount of warmed air supplied to all 
the halls of the building attains 823,000 cubic feet per hour, so 
that the air will be totally changed from one to five times per 
hour in each separate hall. 

Tue Russian Geographical Society awarded, at its meeting 
of January 30, the Constantine medal to S. N. Nikitin for his., 
numerous works on the geology of Russia; the Count Liitke 
medal to P. K. Zalesskiy for geodetical work in Turkestan ; 
the great gold medal, to N. A. Karysheff for his work, ‘The 
e-and rented by the Peasants”; and the Prjevalsky premium, of 
£60, to V. A. Obrucheff for his last journey in Turkestan and 
Central Asia, Small gold medals were awarded to the French 
geodesist, M. Defforges, and the Austrian geodesist, Baron. 
Sterneck, for their pendulum observations in Russia, and to M. 
Sieroszewski for his MS. on the Yakutes ; and the great silver 
medal, of Prjevalsky’s name to Baron Toll and Lieutenant 
Shileiko, for their last journey to Arctic Siberia. Eleven silver 
medals were also awarded for minor works, 
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SEVERE frost has continued in nearly all parts of the British 
Islands, but in England and Ireland the cold was rather less 
intense last week. The frost has now continued for over four 
weeks, and although the period is shorter than in some other 


. frosts during the present century, the intense cold experienced 


has been seldom equalled. There were no instances of tem- 
peratures below the zero, as in the preceding week, but read- 
ings of 20°, and even 30°, below the freezing point have been 
recorded. At Greenwich the mean temperature since the com- 
mencement of the frost is 28°, and the mean of the night read- 
ings is only 22°. Very little snow has fallen in any part of the 
British Islands, but the ground is still covered with snow from 
the fall during the earlier part of the frost. The type of 
weather has undergone a very considerable change, and the 
last few days have been much less cold, although frost occurs 
each night. The European anticyclone appears to have 
thoroughly given way, and in the course of two or three days 
the barometer has fallen to the extent of nearly an inch over 
Scandinavia. An anticyclone is, however, situated over the 
British Islands, and-while this continues fros? is still likely to 
be experienced. 


AT the meeting of the Anthropological Institute on February 
12, Mr. Brabrook drew attention to the work of the Ethno- 
graphic Survey Committee of the British Association, on which 
the Institute was represented by Mr. Francis Galton, Dr. Gar- 
son, and himself. He said the committee had been successful 
in obtaining a long list of places suitable for survey, and had 
prepared an octavo pamphlet, of twelve pages only, which gave 
comprehensive instructions to those who,were willing to engage 
in it. What the committee now desired was to increase the 
number of observers, and he appealed to the members of the 
Institute for assistance in this respect. The committee were 
especially anxious to induce medical men to interest themselves 
in obtaining the, necessary physical measurements in suitable 
places. For this purpose, they would be glad to furnish instru- 
ments, and render any other assistance that might be necessary 
and practicable. All-their experience had shown them how 
valuable the results of their work would be likely to be, and 
how desirable it was, that it should be proceeded with without 
delay.. 


THE magnanimous spirit which the Academy of Natural 


‘Sciences of Philadelphia has shown towards the circular sent 


out by the Royal Society, asking for co-operation and suggestions 

in making a‘subject-catalogue of scientific papers, is an indica- 
tion of the unity of the interests of scientific societies. A report 
has been adopted by the Academy to the following effect :— 
(1) That a catalogue of scientific papers as proposed by the 
Royal Society is desirable, and that international co-operation 
should be engaged in its preparation. (2) That in order to 
secure uniformity in all parts of such a catalogue, a central 
bureau, as suggested by the Committee of the Royal Society, 
appears to be necessary, rather than that separate portions of 
the catalogue should be prepared by various institutions, such 
central bureau to be under the direction of the Royal Society, 
from which the proposition emanates; all publications of 
societies and, monographs to be sent to such central bureau ; 
the expenses to be met by returns from the sale of copies of the 
catalogue. (3) That such a catalogue should be classified, and 
should be issued at least once a year, each volume to be pros 
vided with an alphabetical index. (4) That the scope of such 
a classified catalogue should embrace the various yearly biblio- 
graphies of special sciences now issued. (5) That whenever 
translations or sammaries are believed to be desirable, English 
should be made the basis of the catalogue. 


Tue fragility of human promises is proverbial. The follow- 
ing dialogue, which took place in the House of Commons on 
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Monday, furnishes another illustration of this quality :-—Mr. 
Bartley asked the Chancellor of the Exchequer whethér work 
‘was resumed last autumn at South Kensington Museum, as 
promised by him, so af to leave everything ready for the com- 
mencement of those buildings as soon as the money was voted. 
by the House of Commons ; and what sum was to be taken in 
ethe coming year’s Estimates for the completion of those build-- 
ings in accordance with the pledge of the present President of 
the Logal Government Board in March, 1894, on behalf of the 
Government. The Chancellor of the Exchequer said the de- 
mands upon the Estimates under other heads had proved so- 
heavy that it had been found necessary te restrict the expendi- 
ture on bricks and mortar to the loWest possible point, and he 
feared that it would not be possible to undertake any large 
expenditure in connection with South Kensington Museum at. 
present. e Mr. Bartley: May I ask the right hon. gentleman 
whether it is not the fag that last year a certain estimate was 
allowed to pass on the distinct pledge from the Government 
that this year there would bea vote for this building? The 
Chancellor of the Exchequer: It was intended to do so, but, 
as we were reminged the other night, we ought to cut our coat. 
according to our cloth, and the hon. member must allow me to- 
know what our cloth is. 


THE anniversary meeting of the Geological Society was held. 
at Burlington House, on Friday, February 15, whén the medals. 
and funds were awarded as follow#:—The Wollaston Medal, to 
Sjr Arciftbald Geikie, F.R.S. ; the Murchison Medal, to Prof. 
G. Lindström, ; the Lyell Medal, to Prof. J. F. Blake; the 
Bigsby Medal, to Mr. C. D. Walcott ; the balance of the pro- 
ceeds of the Wofaston Fund, to Mf. W. W. Watts; that of 
the Murchison Fund, to Mr. A. C. Seward; a moiety of the 
balance of the proceeds of the, Lyell Fund, to Mr. P. F. Ken- 
dall; and the remaining moiety to Mr. B. Harrison. The 
President delivered his annual afidress, the subject beesimg on 
the Paleozoic Crustacea. The following is a list of the officers- 
and Council elected at the meeting foythe ensuing year. (The 
names in italics represent new officers and members of Council. } 
President : Dc. H. Woodward, F.R.S? Vice-Presidents: Prof. 
A. H. Green, F?R.S., W. H. Hudleston, F.R.S., R. Lydekker,. 
E.R.S., Lieut-General C, A. McMahon. Secretaries: J. E. 
Marr, F.R.S., J. J. H. Teall, F.R.S. Fereign Secretary = 
J. W. Hulke, F.R.S. Treasurer: Dr. W. T. Blanford,, 
F.R.S. embers of Council: H. Bauerman, Dr. W. TF. 
Blanford, F. R.S., “Prof. W. Boyd Dawkins, F.R.S., Sir John 
Evans, K.C.B., F.R.S., Prof. A. H. Green, F.R.S., Dr. J. 
W. Gregory, R. S. Herries? Dr. G. J. Hinde? T. V. Holmes,. 
W. H. H@dleston, F.R.S., J. W. Hulke, F. R. S., Prof, J. W. 
Judd, F.R.S., R. ëydekker, F.R.S., Lieut. -Geħeral C. A.. 
McMahon, J. E. Marr, F.R.S., H. A. Miers, E. T. Newton, 
E.R.S., F. Rutley, J. J. H. Teall, F.R.S., W. Whitaker, 
F.R. S, Rev. H. H. Winwood, Dr. E Woodward, F.R.S., 
H. B. Woodward, 

He ° ad 

THE first scientific account of the Chilo-Argentine earth-- 
quake, which has®reached Europe, is probably that written by 
M. A. F. Noguès Comptes rendus, val. cxx. 1895, pp. 167— 
170). The earthquake was remarkable for its intensity and 
long duratione the amplitude of the oscillations, and the 
absence of subterranean sounds. The epicentral zone is- 
elliptical in form, its longer axis being directed nearly north 
and south, and passing by Rioja, San Juan, and Mendoza. The 
first two of these towns were severely damaged, and a large: 
number of persons in them were killed and wounded. , The 
boundary of the disturbed area is as yet undetermined, but it 
must havé included a great part of the Argentine Republic and 
of the north of Chili. Within the epicentral area, the duratiom 
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-f the shock was fifty-five seconds ; at Santiago Observatory, 
where it was reg istered by a seismograph, the duration was 
im. 40s., and the amplitude of the oscillations 2°5 c.m. 


THE Revue Scientifique contains a full discussion of the cause® 


-of mountain sickness, by M. H. Kronetker, who was sent to 
investigate the conditions under which the proposed railway to 
‘the top of the Jungfrau could be worked without endangering 
human life, M. Kronecker and six other persons from Berne” 
«were carried from Zermatt to a point near the summit of the 
Breithorn, 3750 m. above sea-level. It wfs proposed tẹ reach 
‘the summit itself, but it was impossible to proceed: without ‘ad- 
ditional carriers, the work being much more laborious at high 
-altitudes. But at th® altitude reached, all the symptoms of 
mountain sickness had sh$wn themselves—accelergion of the 
pulse and of respiration, desire for rest, even after a very slight 
effort, and headach@? M. Kronecker arrived at some interesting 
conclusions regarding mountain sickness. It sets in af*altitudes 
‘varying with different persons, Bey@nd 3000 metres it attacks 
all persons as soon as they in@glge in the*least muscular effort, 
but children and very old people fre much less subject to it than 
-others: It also varies with the character of the mountains, being 
usually less serious on isolated peaks, Persof&s in good health 
can stand passive transport to about 4000m, without incon- 
‘venience, but they should not remaia more than two or three 
‘hours at the top. . A prolonged sojourn may be disastrous in 
‘its effects upqn health, as it proved to be in the case of Dr. 
Jacottet: For the purposes of the railway, M, Kronecker 
recommends that'all guards and other officials should pe care- 
‘fully selected and, if possibfe, acclimatised or frequently changéd 
‘between the stations, Finally, the summit station should ‘be 
arranged so that no furthey ascent whatever jg necessary to get 
the full benefit 8f the view. 


. AT a recent meeting of the Société Française de Physique, 
M. de Kowalski read a paper. on the conditions necessary for 
‘the protetion of kathode rays? Starting from an experiment 
‘due to Goldstein, in which in a vacuum tube hgving a constric- 


‘tion at its middle, it is fogtnd that the kathode rays are formed ` 


not only at the negative electrode, but also at the constriction, 


;, the author has made several experiments, using tubes of different 


shapes. He finis that wherever the electric discharge is suffi- 
ciently dense, as near the electrodes or in a capillary tube joining 
the two parts of e vacuum tube, kathode rays are produced. 
These rays are propagated in straight lines, are deviated by a 
magnet, and produce a bright patch where*they strikg the glass. 
The author has also succee led in obtaining gkathode rays in a 
tube without electrodes. This tube had somewhat the shape of 
an elongated houf-glass, and was placed alongside a di-charger, 
‘through which ‘‘Tesla currents” were passed. Ufider these 
-circumstances kathode rays are produced @t either end of the 
-capillary tube forming the central part of the vacuum tube. M. 
de Kowalski concludes from his experiments (1): that the pro- 
duction of kathode rays isnot connected with the disintegration 
-of metallic electrodes in a rarefied gas; (2) that these rays are 
prod&ced whewver the @ensity of the discharge is sufficiently 
great; (3) that the directiomof the rays is the same as that of 
the lines of flow of the current at the pojat where they are 
produced, and that they are propagated in the oppo.ite -direg 
‘tion to that in which positive electricity is supposed tp flow. 


AT the same meeting at which the above paper was read, M. 
Curie described some experiments he had made to see whether 
light rays were deviated by a magnetic field in the same manner 
as kathode rays, He has obtained no deviation, although his 
-apparatus permitted him to pass the light rays for a distance of 
-20 cm. in a field having an intensity of 14”c00 units, the direc- 
tion of propagation of the light being perpendicular to the lines 
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of force of the magnetic field. The experiment was made in 
air, as well as in carbon bisulphide in which sulphur had been 
dissolved. The author, although he does not think the above 
experiments are conclusive proof that kathode rays are radiation 
of a different nature from that which constitutes light, yet thinks 
they tend to show that there is some difference. Furthermore, 
if the kathode rays are analogous to light rays, it is difficult to 
explain the absence of double refraction when a magnetic field 
acts on the kathode rays. 


THE triple number, pp. 10-12, of the Buletin of the 
Botanical Department, Jamaica, is entirely occupied by a list of 


| the more interesting trees and shrubs, 109 in number, grown in 


the Botanic Garden at Castleton, near Kingston, 


In the most recent part of the Records of the Botanical Survey 
of India, the Indian Government publishes a report of a 
Botanical tour in Kashmir, by Mr. J. F. Duthie, director of 
the Botanical Department of Northern India, accompanied by 
a map. 


THE Bulletin of the Royal Gardens, Kew, No. 96, for 
December, 1894° contains an interesting article on ‘‘ Cultural 
Industries in Dominica,” an island which, since the abandon- 
ment of the coffee plantations, which were at one time its 
staple industry, is very far from yielding the economical pro- 
ducts which might be expected from its climate and the 
fertility of its soil, A brief account is given of the four 
Botanic Stations in the Leeward Islands, those of Antigua, 
St. Kitts, Dominica, and Montserrat. 


THE 1895 Annuaire of the Royal Observatory at Brussels, 
edited by M. F. Folie, has been.received. The Annuaire is 
is second only to that published by the French Bureau des 
Longitudes. It comprises ephemerides containing the principal 
astronomical data for the current year; geographical, meteoro- 
logical, and other statistics; physical constants ; and several 
articles, among them being three by M, Folie, „on diurnal, and 
annual aberration. . 

THE Smithsonian Report for 1893 has recently been issued. 
The report comprises a selection of miscellaneous memoirs ` 
embracing a considerable range of scientific investigation and’ 
discussion. This collection of reprints and translations, running 
into very nearly seven hundred pages, contains articles of 
interest to workers in all branches of science. Among the 
contributions to the Report is a monograph on ‘ North 
American Bows, Arrows, and Quivers,” by Dr. O. T. Mason. 
The paper, which is illustrated by fifty-seven plates, deals with 
the types of bows, arrows, and quivers of the North American 
aborigines, with incidental references to similar forms found 
elsewhere. f 

MESSRS. J. AND A. CHURCHILL have nearly ready the 
second volume ot ‘‘Chemical Technology,” edited by Mr. 
C. E. Groves, F.R.S., and Mr. William Thorp, This volume 
is devoted to lighting by candles and oils, and is illustrated by 
about 350 figutes ; the section on fats and oils being written 
by Mr, William Y. Dent; stearine, by Mr. John McArthur ; 
candle manufacture, by Messrs. L. Field and M. A. Field ; 
the petroleum industry, by Mr. Boverton Redwood ; lamps, 
by Mr. Boverton Redwood; and miners’ safety lamps, by 
Messrs, Boverton Redwood and D. A. Louis, The third 
volume of the same work, containing gas lighting, by Mr. 
€harles Hunt, of Birmingham, and electric lighting, by Prof. 
Garnett, of the Technical Board of the London County 
Council, is in a very forward state, . 

Messrs, MACMILLAN AND Co, will publish early in March 
the treatise on ‘‘ Bessel Functions and: their Applications to 
Physics,” by Profs. Gray and Mathews, which has already been 
announced. The work, after an intréductory chapter on the 
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problems which gave rise to the functions, deals with their 
properties, expansions involving them, semi-convergent expan- 
sions, Fourier-Bessel expansions, complex theory, definite 
integrals, and the relation of the functions to spherical 
harmonics. The physical applications embrace flow of heat 
and electricity, vibrations of membranes, hydrodynamics, 
electrical waves along wires, diffraction, and a number of 
miscellaneous problems. Numerical tables are appended, and 
also the Tables of Functions with imaginary argument, which 
have been prepared by Prof. A. Lodge for the British Associa- 
tion. A note containing useful formule for the calculation 
of the roots of Bessel Functions and others related to them, has 
been added from a manuscript placed at the disposal of the 
authors by Prof. J. McMahon. 


We have received Parts iv. and v, of Zndian Meteorological 
Memoirs (vol, v.), containing the discussion of hourly observa- 
tions made at Allahabad and Lucknow, forming a portion of the 
harmonic analysis of the observations recorded at twenty-five 
abservatories in India, since the year 1873. The investigation 
is carried outin a most thorough manner, and_there can be no 
doubt that when the work is complete, and the results correlated, 
much light will be thrown upon the laws which regulate 
atmospheric movements in those parts. In any case, the dis- 
cussion will take rank amongst the most important of the kind 
hitherto undertaken by any country. 


A COMPOUND of grape sugar with one of the acid radicle 
derivatives of hydrazine recently prepared by Herr Struve, a 
pupil of Prof, Curtius, is described by Dr. Wolff, of Berlin, in 
the current Berichte of the German Chemical Society, and, on 
account of its properties and mode of formation, appears 
likely to be of considerable service in the commercial extraction 
of pure dextrose from syrupy mixtures. It is first shown that 
the sugars of the aldose type react with the acidylhydrazides to 
produce an aldose-acidylhydrazide by direct addition with 
elimination of a molecule of water. Thus, in the case of 
dextrose and benzhydrazide the following equation represents 
the change : 

C,H;.C : O.NH.NH, + 0: C,H 05 = 
C,H;.C.O.NH.N.C,H,,0,; + H,O. 
When dextrose and benzhydrazide are digested with 96 per 
cent. alcohol for five or six hours in a flask provided with 
an upright condenser, the new compound is produced in solution 
in the alcohol, and upon subsequent evaporation it separates in 
the form of acicular crystals, which can readily be purified by 
recrystallisation from alcohol, The crystals melt at 171-172° 
with partial decomposition. As lævalose doesnot react with 
benzhydrazide, pure dextrose can readily ‘be isolated from the 
mixture of lzevulose and dextrose in ordinary invert sugar by 
utilising the above reaction. The invert sugar is evaporated 
to a thick syrup, and the latter digested with alcohol and 
benzhydrazide for about six hours ina reflux still. The alcoholic 
solution is then evaporated over a steam-bath almost to dryness, 
the lævulose is extracted by washing with a minimum of alcohol, 
and excess of benzhydrazide removed by means of ether. Pure 
dextrose-benzhydrazide is then obtained in good crystals by two 
recrystallisations from alcohol. The recovery of dextrose from 
this compound with benzhydrazide isa very simple matter, for 
the compound is immediately broken up by boiling water into 
dextrose and benzhydrazide. It is found convenient in practice, 
however, to remove one of the products of the dissociatioff, 
the benzhydrazide, by precipitation as the insoluble benzal- 
benzhydrazide by means of benzaldehyde, which is found to be 
a most valuable reagent for the purpose. After filtration the 
liquid is evaporated to dryness, dissolved in cold water, whereby 
any traces of unprecipitated benzal-benzhydrazide are left 
behind, and again evaporated to dryness. The last , traces 
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of impurities, chiefly benzaldehyde and benzoic acid, are 
finally removed by dissolving the dextrose in alcohol and pre- 
cipitating with ether. The dextrose eventually obtained by 
evaporation of the clear solution is quite pure. Dr. Wolff 
lastly states that the abpve is a general process for separating 
aldoses from mixtures of sugars, and he is experimenting with a 
view to its adoption on the large scale. 


* Tus additions to the Zoological Society’s Gardens during the | 
past week include a Snowy Owl (Myetea scandiaca) from ¿ 
Norway, presented by Miss Wright ;' a Danlin (Zringa alpini) 
British, purchased. 


ee 
OYR ASTRONOMICAL COLUMN. 


Mars IN 1894.—Sizn w G. Schiaparelli remarks, in No. 3271 
of the Astronomische Nackrichtéen, that the udfavourable state of 
the at:no#phere during thg opposition of Mars last year rendered 
magnifica'ioas beyon | 20Q impossible except in tare instances. 
Speaking generally, be says thaj the ‘* seas” were less pro- 
nounced than in 1877, end thé“ canals” were better visible 
in 1894, and seen in greater numbers. Some of the largest 
ones showed faint traces of dou oling, bat, with the magnifying 
powers used, nothimg coul i be made out with certainty on this 
point. The southera pole ca» b came invisible in the 18-inch 
Milan refractor at the end of October. On October 8 it had 
already become very faint. ® The total disappearance cannot 
have been later than October 29, će. on the 59th day after 
the southern solstice of the planet. This is unygually early. 
In 1877-78 it was well seen as late as 98 days after the solstice. 
In the present case it is pretty certain that the whole of the 
pi sear ig cap was melted. @A, great change was also 
observed in the isthmus or peninsula of Hesperia, which 
separates the Mare Tyrrhenum from the Mare Cimmerium. 
It was apparently separated into tw unequal portions by a 
newly formed-channel. The Mare Sirenum, which in October, 
1892, had been separated into two parts, was in October, 1894, 
seen to have resumed its ordinary aspect. But on November 
21 the sepiration had reappeared. ‘*This fact,’ says 
Schiaparelli, *‘ and other analogoys ones which I have observed 
in previous oppositions, lead to the conclusion that the a@ifermal 
chang-s in the markings of Mars do not take place by chance 
and without regularity, but that the same variation may 
reappear, with tie same aspect, even after a long interval of 
time. The form and extent of such clfinges is determined by 
some element which is stable, or at least periodic.” 


Novel METHODS IN PHOTOMETRY, —The determination of 
the times of exposure of a photographic. plate which are 
required to produce the same density of filnf when exposed to 
ditterent light sources, forms the basis of the methods recently 
adopted by Dr, Jansen for investigating the brightnesses of 
the heavenly bodies (Bull. Mens, Soc. Ast. de France, 
February). In the case of stars, the plate is placed a little 
within the principal focus gf a telescope, sogthat a disc, or 
‘stellar @rele,” replaces the almost point-like image ordinarily 
obtained 5 a series of exposures is made on one gar, and an- 
other series on the @ar to be compared with it ; the two images 
of the same density are thus identified, and the photographic 
brightnesses of the two stars are inversely as the durations of 
the corresponding exposures, To compare the light of a star 
with the sun, an opaque screen, pierced with holes of the same 
size as the stellar circles, is placed in front of the photographic 
plate, and these holes admit sunlight t@ the platemt the moMent 
a triangular aperture in another meigl plate is passed over them. 
on releasing a sp@ng ; in this way a series of circles of increas- 
ing intensity is imp@Mssed on the plate, and can be compared 
@irectly with the stellar circles, : 

In iis application to nebulz, Dr. Janssen’s metho® promises 
to be of great@value. On theesame plate which has been ex- 
posed toa nebula, a series of ‘‘stellar circles” is formed by 
directing the instrument to a star in tne neighbourhood which 
shows no signs of variability. Inthe future, when one wishes to 
obtain a photograph of the nebula which will be strictly com- 
parable to one taken previously, it will only be necessary by 
means of stellar circles to devermine the exact exposure which 
should be given. i i 

From an inquiry into the photographic luminosity of the tail 
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of comet 4 1831, Dr. Janssen finds that the intensity decreased 
in a ratio between the fourth and sixth power of the distance 
from the nucleus. 


ATMOSPHERIC DISPERSION.—The fact that the image of a 
star as seen in a telescope is drawn out into a short vertical 
spectrum, with the red end uppermost, was noticed as long ago 
as 1729 by Bouguer,’and the effect of thę difference in colours 
of. stars upon refraction appears to have been indicated in a 
general way by Lee in 1815. Even in small instruments this | 
atmospheric spectrum is very noticeable in the case of bright | 
stirs at low altitudes, but, if necessary, it can be corrected by ¢ 
means of a thin prism placed in ‘front of the eyepiece, or by 
employing an eyepiece of the form devisgd hy the late Sir 
George Airy. In a recent paper (Monthly Notices R.W,S., 
January), Dr. Rambaut points out the importance, in these 
days of extreme accuracy, of introducing a correction for 
atmospheric dispersiow—according to the varying colours of 
stars—more especially in qpnnection with observations of two 
stars in close proximity, as in measures of double Stars, and 
observations for parallax. The claims of this hitherto rather 
neglected factor appear to be fully substantiated by a series of 
measures at different hour angles of 8 {ygni, in whichedouble 
star the colours *of the components gre strongly contrasted ; 
they ‘‘show clearly a cogs difference affecting the dis- 
tance between them, of the sort, andein the direction, that | 
theoretical: considerations indicate.” Dr. Rambaut also shows | 
that the systematic differences depending upon hour angle in 
the measures for the parallax of a Centauri èy Drs, Gill and 
Elkin, which they corrected by empirical formulx, are due to 
a difference in the mean refrangibility of the light of the star 
and of the comparison stars. Furth@r confirmation is derived 
from a re-discussion of the Dunsink observations on the 
parallax of 61 Cygni, and the resulting value ‘is corrected from 
0465 to 0” "400. 

An ingenious method of neeasuring atmospheric dispersion 
has been devised by M. Prosper Henry, and values determined 
for different colours (NATURE, vol. xliii. p. 400). , 


THE SUN'S PLACE IN NATURE. 
Il. 


Ji AM anxious to give in thse lectures a statement, as clearly 
and as judicially as I can, of the discussions which have been 
going emesince these results were published, to show what 
holes have been picked in the new views, and what new 
truths may be gathered from the new work which has now been 
brought to bear upon the ®ld, so that as a result the place I 
have given to the sun among its fellow stars may be justified 
or withdrawn. These lectures will be different from the 
former ones, inasmuch as Iehen attempted to give you 
a piece of quiet history of several regions of fact and know- 
ledge which had been well surveyed and mapped, and had 
become part and parcel of the common property of mankind. 
But now I shall have, in considering the discussion, rather to take 
you with me into the forefront of those Who,are fighting the 
battles on the confinesof the unknown. I bave to bring you news 
from the front, something like that which we are promised | 
to-morrow or thegext.day from Pogt Arthur. I have to show | 
how the battle is waging, who has lost, what positigns have | 
been occupied, and what things new and true and beautiful | 
have been wrested from the unknown r@gion; and I am 


the more anxious to do that because it enables me to bring be- » 


fore you the enormous advantages under which such work is now 
carried on ; advantages in that now, when any question is put | 
to any part of the heavens, we know that there are many good 
workers employed under the best possible conditions to get the 
partiAlar inforr@ation tha®we want ; besides these advantages, 
in every branch of inquiry wedind advances gigantic, marvellous, 
almost beyond belief. e 

I am sorry to say that in this work the c@ntre of gravity of 
the activity has left our country and has gone out West. We have® | 
tolook toour American cousins fora great deal that we wantto | 
know in these matters, for the reasøn that now theymot only have | 
the biggest telescopes, and most skilled observers, but also they 
have been wiser than we—they have occupied high points on the 
earth’s surface, and thus got rid of the atmospheric difficulties 
under which we suffer in England, and especially in London. 

t Revised from shorthand notes of a course of lectures to working men 


at the Museum of Practical Geology during November and December, 
1894. (Continued from page 377.) 
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Let me bring before you one 
of workmanship in the world 
the phenomena of the heavens. It is a photograph of the 
Lick Observatory, situated at an elevation of 4000 feet on 
Mount Hamilton. Mr. Lick, the founder, was a very ambitious 
man. He was, I believe, an hotel-keeper at San Francisco, but 
however that may be, he has made his name immortal by help- 
ing on the progress of mankind. I wish we had some hotels 
like the San Francisco hotel in this country, and some Mr. 
Licks, because then some Englishman might immortalise him- 
self in the same way. This, then, is the magnificent locality in 
which’a great deal of the work that I shall have to refer to has 
been done. The principal instrument of this great Observatory 
is a refracting telescope having an object-glass three feet 
in diameter, and a tube fifty-four feet in length. This is 
practically the most important telescope in the world at the 
present moment, and to give you an idea of the wonderfully 


of the most perfect pieces 
constructed to investigate 





Fic. 4.—Spectroscope attached to the eye-end of the Lick Telescope 


| broad way in which the authorities have gone to work, 


I need only state the following fact. Some of you who 
have been in an observatory may remember that it has some- 
times been very difficult to get the observatory chair at the 
right height, or in the right position, for observing a star or any 
celestial body with any comfort. The Americans get over this 
by simply raising the floor. By means of hydraulics the 
enormous floor, some 8o feet in diameter, is moved up and down 
With the chair. The importance of spectroscopic work has not 
been lost sight of in the equipment of the Observatory, and a 
very powerful spectroscope can be used in conjunction with the 
great equatorial for observing or photographing the spectra of 
the various celestial bodies (Fig. 4). 

One of the most important telescopes in England at present 
is Dr. Roberts’ reflector, with which several majestic represen- 
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tations of the heavenly bodies have been produfed ; these I 
shall have to show you at one time or another in relation to 
different branches of our subject. In this instrument (Fig. 5) a 
reflecting telescope of 20 inches aperture is combined with a 
refractor of 7 inches aperture. The refractor is used as a 
guiding telescope, and ensures that the images of the stars and 
nebulæ fall on the same part of the photographic plate which 
is being exposed in the reflecting telescope throughout the whole 








Ft Dr. Roberts’ twin telescope. 


time of the exposure, Even with the best driving clocks, such 
a guiding telescope cannot be dispensed with when the ex- 
posures are prolonged for the number of hours necessary in some 
cases. 

{gFirst forthe nebula. What is the difference, written down 
in this way, between a nebula and astar cluster? A com- 
parison of Figs. 6 and 7 will at once show that in the case of 
a star cluster we have to deal with a collection of separate 
stars, while in the case of a nebula there is a filmy sort of 





Fic. 6.—The Cluster r5 M Libr, from a photograph by Dr. Roberts 


luminosity which is quite distinct from the neighbouring stars. 
Here and there the nebulosity is suddenly brightened, but, ag 
I shall show hereafter, these condensations are not to be 
regarded as stars in the ordinary sense. Here is the 
nebula of Orion, which we owe to that wonderful telescope of 
Dr. Roberts. Several of you may have seen the nebula of 
Orion with a telescope, but you have never seen it exactly like 
this. You get here the idea which gave rise to the old notion 
of a candle shining through horn ; this nebula is the one which, 
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on account of its brightness, spectroscopically gives us most 
easily indications of those bright lines which for ever set at rest 
the idea that we are dealing with solid or liquid bodies. 

At the beginning of the present century it was found that in 





Fic. 7.—The spiral nebula in CanesWenatici, from a photograph by 
Dr. Roberts. 


. 
order to get the spectra of stars the best thing tofo was to 
put a prism ogtside the telescope, and to let the light enter 
the telescope and be brought to aefocus after it had passed 
through the prism ; and it is a most unfortunate thing, that the 





stellar spectra by the objective 


graphing 
prism 


Fic. 8.—Showing method of phot 


neglect of the application of this principle has landed us pro- 
bably in a delay of fifteen or twenty years in gathering know- 
ledge on this subject. The whole credit of reviving this idea 
is due to Prof. Pickering, of the Harvard College, who since 
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its application has been able, with the aid of the large, funds Q re 
that he has at his disposal, and the magnificent help which he =. > 
has accumulated round him, to obtain practically the spectra of fs as ¢ = 
all the stars down to the fifth or sixth magnitude in both hemi- 2 . £ 2 > 
spheres, In a few years’ time we shall be able to work on the a e n a 
spectra of all the stars in both hemisphere&, just as well as we w & $ 


can at present deal with their magnitudes and positions by the 
star charts. 

An instrument of this kind (Figs. 8 and 9), having an aperture 
of only 6 inches, has been in use at Kensington for some time, 
and some of the results which have been obtained by its aid are 
shown in Figs. 3, 10, and 11. They are abselutely untoughed 
photographs. : . 

Without going into minute differences, we can, and, if 
“we are wise, we shall deal first of all with the larger differences 
presented by the various angs of stars which people space. Here 
we have photographs of star of different classes (Fig. 3) You 


will understand from these photographs how perfectly justified 
Rutherfurd and othęs have been in attempting to classify the | 


= 3 
mg 





Fic. 9 —Details of objective prim. 


FIG. 10,—Spectrum of y Cygni (1) compared with that of Arcturus (2). From photographs taken at Kensington. 


stars by means of their spectra. In Sirius we get one class of 
stars, distinguished by the development of certain lines, which 
are due to the absorption of hydrogen. In a Cygni the hydrogen | 
gas iserepresented quite digtinctly, but the absorption there with 
regard to certain lines is much more developed than in such 
a star as Sirius. In Arcturu% the absorption oaae hydrogenis | 
almost hidden in an enormous mass of linesg Here again we | 
have another class, and it is not too early to remark that, 
Arcturus insits spectrum exactly resembles our own sun, Thus 
we can say the sun is like Arcturus, not like a Hercyliss a Cygni, 
and so on. o 
Fig. 10 is an exemplification of the kind of result which is now 
being obtained, and the kind of work which can now be carried on 
with regard to the minutestructure of thesespecira. Oneisthe star 
Arcturus, and the other a star in the constellation of the Swan. 
You see at once that, if it is a question of attempting to deter- 
mine whether stars are like each other, or whether they are un- 
like each other, and the points in which they differ, with the 
resources of modern science at the present moment—small - N 
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as those resources are in some instances—we have really an 
opportunity of doing a considerable amount of work. The 

ticular bit of work which is represented in this diagram is an 
inquiry showing how the iron lines observed in the spectra are 
represented in these different stars; we can see whether the 
condition of the iron vapour is the same in a star like Arcturus 
as it is in a star like y Cygni. You will see that from this 
point of view there is a great difference in the atmospheres of 
these two stars. 

The definition of the negatives obtained by means of the 
objective prism is of such excellence that they may be almost 
indefinitely enlarged, and this gives them a special value when 
we come to investigate the smaller differences between stars 
which have more or less resemblance to each other. Practically, 
we are able to dispense with elaborate micrometric measure- 
ments, and by placing the enlargements alongside each other, 
tae at a glance which lines agree in position and which are 

ifferent. 


H 44 


1. a CYGNI. 


3. a TAURI. 


+Fic. 11.—Portions*of stellar spectra, grfftly enlarged. 


The spectra represented in Fig. 11 have been enlarged twelve 
times from the original negatives, and on this scale the whole 
of the visible spectrum would be more than a yard in length. 
Here we observe, in the first place, the immense difference 
between two groups of stars, one in which the lines are very 
numerous, the other in which the number of lines is relatively 
small, We also have an opportunity of studying the more 
minute differences between stars like a Tauri and those like 
a Orionis, and between stars like a Cygni and those like 
y Orionis. In some cases, differences which might easily be 
overlooked aliogether in an examination of the negatives alone, 
become apparent when the scale is enlarged in this way. ° 

Thus, by n eans of the aids which have been placed at our 
disposal, by the recent improved condition of our stock in trade, 
and the wonderful diligence and skill of observers, chiefly in 
America, who have taken up the new work, we are now ina 
very much hetter position than we have ever been before to 
investigate this subject. J. NORMAN LOCKYER. 


(To be continued.) 
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NATHANAEL PRINGSHEIM. 


BOTANISTS throughout the world will have heard, with 
deep regret, of the death of Prof. Pringsheim on October 
6, of last year. His name is inseparably a-sociated with the 
modern progress of the science, and there must be many, who, 
like the writer of this notice, can trace their first interest in 
scientific botany, in no small degree, to the fascination of 
Pringsheim’s discoveries. Pringsheim was born in Silesia, in 
1823. His career, though an active one, was unusually free 
from official cares. Except during four years, when he was 
Professor at Jena, þe does not appear to have held any teach- 
ing p@st of importance. During the greater part of his scientific 
life, his work was carried on in a private laboratory, founded by 
himself at Berlin, and devoted entirely to the researches of 
original workers. e 
Pringsheim was founder and editer, from 1858 to the time 
| of his de@th, of the famous Yahrdiicher für Wissenschafiliche 


. 
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Botanik, and was President of the German Botanical Society 
from its first origin, He was among the many distinguished 
foreign men of science who attended the meeting of the 
British Association at Manchester, in 1887. 

The scientific activity of Pringsheim extendg over a period 
of fully forty years (1848-1888), a time which covers what was 
perhaps the mos brilliant epoch inthe history of botany. His 
work began in thg days when the science of histology was 
deing built up on the basis of the cell-theory of Schleiden and 
Schwann 4 he himself contributed essentially to its comstruction. 
Pringsheim’s greatest services,to science, however, were in the 
department of the morphology and life-history of the lower 
plants, a line of research in which he was unsurpassed. Com- 
paratively late in life his attention became directed to physio- 
logy, but in this direction his success was less conspicuous. __ 

Pringsheim’s earliest contribution to science was his 
Latin dissertation, ‘‘De formå et incremento stratorum 
crassiorum in plantarum cellula” (Linnæa, 1848), in which he 
discusses a question much agitated at that time, whether the 
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increase in thickness of the cell-wall takes place from without 
or from within. He decides, chiefly from observations on the 
cells of the testa in seeds, in favour of apposition from the 
interior, a conclusion which no doubt holds good for the great 
majority of cases, though the researches of Strasburger have 
shown that this is not a universal rule. i 

Not long afterwards, Pringsheim made his first investigation 
of a question which continued to occupy him, at intervals, for 
more than thirty years, namely, the development of the Sapro- 
legniaceæ, a family which lies on the confines of the Algæ and 
the Fungi. At thattime the delimitation of genera and qpecies 
among these plants had fallen into great confusion. Prings- 
heim’s memoir of 1851 bears the title, ‘On the development 
of Achlya prolifera, qput its subject was really a Saprolegnia, 
The zoospores of this famjly had long been known, and their 
resting-spores had already been observed by Schleiden and 
Nägeli. Pringsheim, however, was the first to prove that the 
two kinds of spore are produced by the same species; he 
watched the germination of the resting-spores, and gaw that 
they gave rise*to the ordinary form of the plant, with its 

_zoospores, At that time he regarded it as an open question 
whether these plants are to be lassified as Algæ or Fungi; they 
are now assigned to the latter class, but placed near its lower 
limit, where there has not been much divergence from the 
original algal stock. e 

Six years later, Pringsheim discovered the sexual reproduction 
of the Saprolegniaceze, an observation of the greatest im- 
portance, though his account was net free from mistakes, most 
of which he corrected himself in subsequent memoirs. It is a 
remarkable fact that in certain species of thé family some indi- 
viduals are &ntirely without male organs, and produce their 
odspores parthenogenetically In others the antheridia are 
present, but there is no p etration of the odgoniug. The 
question whether actual feftilisation takes place in azy Sapré 
legniacex: was the subject of a keen controversy between 
Pringsheim and De Bary ; the latter, for reasons which we have 
not space to enter into,*held that the famify, as a whole, is 
apogamous, i.e, that the sexual organs, even when present, have 
lost their function. Pringsheim, on the other hand, maintained 
that in the forms with fully d¢veloped antheridia true fertilisation 
takes place by means of ‘‘spermameebx.” The question was 
undef*diswussion up to the yeat 1883, and cannot even now be 
regarded as finally settled. Pringsheim’s observations of the 
supposed amoeboid male cells are not very fonvincing, but 
neither is the negative evidence against the occurrence of 
fertilisation in the family decisive. The higher Fungi are 
characterised, as most botanists now agree, by,a total loss of 
sexuality ; in the Saprolegnia@eece we can, at any rate, trace the 
beginnings of this retrogressive change. 

It was, however, among the Alga: themselves that Prings- 
heim’s chief triumphs were won. His earliest purely Algo- 
logical paper was on the germination of the resting-spores 
of Spirogyra, in* which he first demorfstrated the interest- 
ing fact that the embryonic plant presents a gistinction of apex 
and base, which is quite lost in the later stages of its growth. 
The supposed motile spores of Spirogyra (described in the 
same paper, 1852) really belonged to a Chyigidiaceous 
parasite. ‘“ghese inconvenient intruders had already misled 
Pringsheim in some of his earlier obsefvations on Sapro- 
legniaceze, In the same year, he made out the reproduction in 
an interesting little Alga (Calastrum) allied to the ‘‘ Water- 
net.” 

Pringsheim’s really fundamental investigations of the Algæ 
begin, however, with the year 1855, when he communicated 
to the Berli Academy a memoir on the fertilisation and 
germination of the Algæ, aed on the nature of sexuality. The 
chief point of this paper is the demonstra(fon of the sexual 
reproduction of Vaucheria, Vaucher hide had discovered 
the “anthers” at the beginning of the century; it was r& 


served for Pringsheim to find the spermatozoids, an@ to observe | 


the act of fertilisation. The probf of such an vanced mode 
of reproduction in an unicellular (or rather non-cellular) plant, 
was a startling discovery, and provoked some opposition 
among those who had not the skill to repeat Pringsheim’s 
observations. This paper further contains researches on the 
fertilisation of Fucus, and on the sexual organs of Florideæ 
(which of course was only fully understood at a later time), and 
preliminary observations on the remarkable life-history of 
Zdogonium and Bulbocheate. 

These latter discoveries were more fully announced in the 
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next year (1856), and two years later the whole history was told 
ina magnificent memoir, published in the first number of ‘the 
Jahrbiicher fiir Wissenschaftliche Botanik. This work is a 
model for all such investigations, and has left very little for sub- 
sequent: observers to do, as regards these plants, which in some 
respects. present unique peculiarities. The CEdogoniacex 
possess (in addition to the asexual. zoospores) highly differen- 
tiated ova and spermatozoids. Many species are moncecious, 
and afew dicecious ; most, however, present a’remarkahle form 
of dimorphism. Certain cells produce ova; others (usually in 
the same plant) give rise to small zoospores, which become 
free, attach themselves to. the odgonia, “or to adjacent cells, 
and there germinate into dwarf male plants. Each of these 
dwarfs consists of a single vegetative cell and an antheridium, 
in which two or more spermatozoids are produced, by which 
fertilisation is effected. 

Another interesting point discovered by Pringsheim, is the 
germination of the sexually produced resting-spores, which do 
not grow directly into new plants, but give rise, each, to four 
zoospores ; we thus have a case here, either of polyembryony, or 
of alternation of generation, according to our interpretation of 
the phenomena. : 

Two years lateg (in 1860), Pringsheim published an equally 
important memoir on another group of freshwater Alge—the 
Coleochæteæ. These curious little plants, which grow on the 
larger water-weeds, go through one cycle of development in each 
year. During the earlier part of the season, only asexual in- 
dividuals, reproduced by zoospores, are formed. At the close 
of summer ‘the last generation produces sexual organs also. 
After fertilisation (which is effected by spermatozoids) the 
oéspore passes into its winter rest, and then germinates in the 
spring, giving rise, not to a normal plant, but to a paren- 
chymatous, fruit-like body, in each cell of which a zoospore is 
formed. There is thus an evident analogy with the life history 
of the Mosses, which Pringsheim at once recognised. Of all 
Thallophytes, the Coleochzetez show the nearest approach to 
that form of alternation of generations which is so general 
among the Bryophyta. Whether this is anything more than an 
analogy, is still an open question. 

A controversial Algological paper of the same date (1860) is 
of interest, because the author opposes the view (held at one 
time by Thuret) that only a dynamical reaction takes place be- 
tween spermatozoid and ovum. Pringsheim showed that the 
two sexual cells undergo an actual material fusion, a fact which 
lies at the root of all sound views as to the nature of the sexual 
process, 

A year later, Pringsheim added to our knowledge of the re- 
markable course of development of the ‘‘ Water-net ” (Hydro- 
dictyon), by tracing the history of those minute zoospores which 
become free from the parent-plant, and give rise to resting- 
spores, In this case, however, he overlooked the occurrence of 
conjugation, which, according to a subsequent observer, takes 
place between these small motile cells. 

In 1862, Pringsheim turned his attention to marine Algæ, and 
published some observations on the Red Seaweeds, in which 
he rightly described the structure of the sexual organs. Their 
function, however, was only demonstrated, five years later, by 
Thuret and Bornet. 

To the year 1863 belongs an important memoir on the 
Characez, a group of plants, which, though so popular as text- 
book types, is still a mystery as regards its relationships. 
Pringsheim’s observations were chiefly in the proembryo and 
allied structures. He established the existence of a striking 
correspondence between these organs and the protonema of the 
Mosses. 

After an interval of six years, he returned, in 1869, to 
the investigation of the Algæ, and-made known perhaps the 
most important of all his Algological discoveries, that of the 
conjugation of zoospores, a process which he regarded as the 
primitive form of sexual reproduction in plants. This striking 
discovery was first made in /axdoriza, one of the Volvocinex, 
a family which is often claimed by the zoologists, but which, in 
its reproductive phenomena, betrays the closest affinity to 
undoubted plants. The motile cells, which conjugate in pairs, 
sometimes differ considerably in size, while in other cases they 
are almost exactly similar. The product of their union is a 
resting-spore, which on germination ultimately, though not 
directly, gives rise to a new colony. Pringsheim observed the 
details of the fusion of the sexual cells, and found that they 
first become united by their anterior ciliated ends, which consist 
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of clear protoplasm. He compared this part of the conjugating 
cell to the “receptive spot ” of the ovum in the higher Algz, 
to the canal-cells of archegoniate plants, and to the synergidze of 
Angiosperms. l 

The conjugation of motile cells has since been observed in 
many other families of Algæ, of the most diverse affinities, and 
in several of these families we can now trace the advance from 
this primitive fusion of like cells, to the union of a differentiated 
ovum and spermatozoid. Pringsheim’s discovery has thus proved 
to have all the far-reaching significance which his scientific 
insight attributed to it, from the first. It has now become 
customary to speak of active conjugating cells as ‘‘planogametz,” 
a word which is useful, as indicating their sexual function, but 
which must not be allowed to disguise their complete homology 
with the asexual zoospores. 

In 1871, he discovered the male plants, and the pre- 
sumable sexual cells of Bryopsis, a marine Alga, allied to 
Vaucheria ; the process of fertilisation however, has not yet 
been observed, ` 

Pringsheim’s latest contribution to Algology was his interest- 
ing work on the course of morphological differentiation in the 
*Sphacelariacez, a group of Brown Algæ, in which the progress 
from filamentous to cormophytic structure can be traced 
through a very complete series. His views on evolution were 
akin to those of Nägeli (cf NATURE, vol. xliv. p. 582). 
He saw clearly the evidence of descent, but could not admit 
that natural selection is a sufficient explanation. It seemed to 
him that the highly differentiated Sphacelaria has no advantages, 
in the struggle for existence, over the simple Actocarfus. He 
held that the first deviations from primitive simplicity of 
structure, are of a ‘‘ purely morphological nature,” and have no 
demonstrable relations to any physiological functions. 

Views of this kind are widely spread among German 
naturalists, The greater, however, our knowledge of the 
conditions of life in plants becomes, the less room is left for 
these supposed ‘‘morphological characters,” which are 
probably, at most, nothing more than adaptive characters 
which became fixed a long time ago. i 

We have endeavoured to give a connected account of 
Pringsheim’s Algological work. During the same period, 
however, he had also-made important contributions to science, 
in other directions ; one or two of these must now be noticed. 

A work bearing the date 1854, on the structure and formation 
of the vegetable cell, belongs to the period when the doctrine 
of the multiplication of cells by division had just gained the 
victory over the erroneous theory of free-cell-formation, so 
pertinaciously defended by Schleiden. Pringsheim’s researches 
afforded valuable support to the new views, He observed cell- 
division in both vegetative and reproductive cells of many Algæ, 
as well as in the pollen-mother-cells of Phanerogams, His 
view of the formation of the cell-wal] comes wonderfully 
near to the conception of this process, which we have attained 
at the present day. 

Pringsheim’s work on the morphology and development of 
Salvinia (1863) is his most important contribution to ourknow- 
ledge of the higher Cryptogams. He completely worked out 
the entire life-history of this interesting plant, and a more 
perfect monograph has never appeared. His observations 
will always form the basis of our knowledge of Salvinia, which 
is one of the most highly modified forms of Pteridophyta ; they 
also throw great light onthe embryology and development of 
the class as a whole, 

Pringsheim, in 1876, crowned his long series of morphological 
investigations by a remarkable essay on the alternation of 
generations in the Thallophytes, and its relation to that in the 
Mosses. In the opinion of the writer of this article, this is, 
from a theoretical point of view, his most important work. 

The essay was suggested by the experiments of its author on 
the sprouting of Moss-fruits. These experiments were under- 
taken by Pringsheim with the express object of determining 
whether the Moss-seta could be induced to subserve vegetatiye 
propagation in the same way as the Moss-stem, which it so 
closely resembles anatomically, He found that the seta of 
Bryum and Hypnum, when divided, and kept in moist air,” 
developed a normal protonema, from which true Moss-plants 
arose. In other words, he succeeded in producing the sexual 
from the asexual generation, without the intervention of spores, 
thus establishing the first case of afospory, our knowledge of 
which has since been so much extended. In the meantime the 
converse phenomenon of apogamy had been demonstrated by 
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De Bary and Farlow, who showed that the asexual generation, 
in certain Ferns, may arise from the sexual prothallus, without 
the intervention of the sexual organs. These facts really 
formed the groundwork of Pringsheim’s theory of alternation. 

His leading idea is hat the successive generations among the 
Thallophytes are to be sought in the free sexual and asexual 
forms of the plant, and not in the plant itself on the one hand, 
and its fruit on the other. To take only one example: in the 
case of the Florideze, Pringsheim regarded the tetrasporic and 
the sexual individuals as constituting the alternate generations ; 
the saxually produced crystocarp he interpreted, not as a dis- 
tinct generation, but as a case of polyembryony. Having 
expanded this view, he proceeds to face the difficulty, how it 
is to be reconciled with the life-history,of the Mosses (in the 


‘widest sense), in which the alternajjon ‘is‘between vegetative 


plant and éruit. 

His reply is very ingenious: in the germination of thesexually 
produced spore of many Thallophytes the young plant sup- 
presses more or less completely its vegetative stage, and pro- 
ceeds at once to the formation of asexual spbres ; this is the 
case, for example, in Etogoninm, Spheroplea, Hydrodictyon, 
and more especially in tae Phyapmycetous Fungi, in which every 
transition can be traced betwe€n ‘‘ sporangial”’ and ‘‘ mycelial” 
germination of the sexually produced spore. Pringsheim goes 
on to say: ‘* It may therefore hold good, as a general experience 
among Thallophytes, that the frs? neutral generation hurries 
by a short road to spore-formation, suppressing more or less 
the vegetative part of the péant.” This change is most marked 
where germination takes place within the odgonium, as in 
Coleochate. ** Alternation of generations in the Mosses thus 
appears as a contracted form of that in Thallophytes ; in the 
former the neutral generations aresreduced to a single one, which 
remainsgin unbroken connection wth the sexual plant. There 
it therefore no reason for comparing*the sporogonium of a Moss 
with the fruits of the Thallophytes,” and so on. 

On this view it follows that all alternation of generations 
must be regarded®*as ‘‘ homologous.”*Sporophyte and odphyte, 
however differently modified, are homologous one with another, 
both having been derived from sexual and asexual individuals, 
which at one time presumably diffefed as little from each other 
as do the cystocarpic and tetrasporic plants in Red Seaweeds. 
lt is therefore not surprising that in cases of apoganfy and 
apospory, the one generation may still pass over directly into 
the other.. ° y 

These views have been much criticised, and the case is still 
sub judice. In England the oppositeetheory—-that the alterna- 
tion in the higher Cryptogams is ‘‘ antithetic,” the sporophyte 
being an intercalated generati@n, not homologous with the 
odphyte, is predominant, and appears to receive some support 
from certain minute histological differences, between the two 
generations, Pringsheim’s interpretation of the facts has, how- 
ever, some advantages, perhaps the most conspicuous among 
which is teat it would enable us to understattd the existence of 
the immense and ynbridged gulf which separates the sporophyte 
of the Muscinez from that of the Vascular Cryptogams, The 
latter might well have beem derived from aneestors, in which 
the ‘‘ firsg neutral generation ” had never suffered the extreme 
reduction which characterise it in the Moss seges, but had 
always retained its Segetative organs. It would then no longer be 
necessary to endeavour to force the plant of a Fern ora Horsetail 
to fit into the Procrustean limits of a Moss-sporogonium. 

We have endeavoured to give some idea of Pringsheim’s 
varied activity in the field of morphology, which he cultivated 
with unsurpassed success. It remajns to say a few words 
regarding his physiological investigations, though these ate far 
from possessing the same importanee. : ý 

So far as we H&ve been able to find, Pringsheim’s first entry 
upon the physiologfal domain dates from the year 1875, when 
he published papers on the spectrum of chlorophyll, and on 
the modifiéations of that pigment. His débu/as a physiologist thus 
almost exactlf coincides with the climax of his brilliant career as 
a morphologist. It was not till 1879, however, that he became 
prominent in physiological questions. In that year he produced 
his first paper on the action of light and the function of 
chlorophyll. He investigated the action of light of great in- 
tensity on vegetable tissues, and observed the consequent de- 
struction of the chlorophyll, in green tissues, and the disorgan- 
isation of the protoplasmic structures, both of which he attri- 
buted to excessive oxidation. The great conclusion at which 
he arrived, is that ‘the function of chlorophyll, by means of 
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its powerful absorption, especially of the so-called chemical 
rays, is to limit the intensity of respiration, and to serve as a 
regulator of that process.” He then proceeds further, and 
states that ‘‘the fact that only green parts of plants evolve 
oxygen, finds its sufficient explanation in the diminution of the 
amount of respiration, owing to the presegce of the chlorophyll 
screen.” Pringsheim thus regarded assimilation as a function 
of the protoplasm alone, with which the chlorophyll has 
nothing to do, except in a purely negative way, by keeping off 
rays which would induce the opposite process of oxidation. 

In the same year, Pringsheim announced his discovery of a 
body which he called Hypochlorin. This he was able to 
demonstrate in the chlorophyll corpuscles by the aid of gertain 
reagents, notably dilute hydrochloric acid. He regarded 
hypochlorin as the first and most constant product of assimi- 
lation. + 
Both of Pringsheim’s comclusions were sharply attacked, and 
an extensive controversial literature soon grew up. “\s regards 
the hypochlorin, it seems certain that Pringsheim was mis- 
taken in the impo@ance he attributed to this body. It has 
been clearly shown by Arthur Mayey and others, thet hypo- 
chlorin is not a product of assimilatiog, but is derived from the 
chlorophyll itself, by the action of the reagents employed. 

The other theory, that of th@ screet-action of chlorophyll, 
has not met with much favour from physiologists, and it is clear 
that this is, at any rate, not its only function. The investiga- 
tions of Timiriazeff and Engelmann have provwed that certain of 
the rays absorbed by the chlorophyll (principally those in the 
red) are just the rays most active in the decomposition of carbon 
dioxide. The chlorophyll, in fact, 4s not merely a screen, but 
is also a light-trap, which catches and detains those rays which 
are most effeqive in the assimilative work of the plasted. On 
the othér hand, recent investigations as t> the action of light on 
protoplasm have shown that emany pigments (such as those of 
spores and pollen-grains) aresuseful as screens, and høve ren- 
dered it probable that this'may be a function (though not thé 
most important one) of chlorophyll also. The discovery, by 
Winogradsky, that certain Bacteria can assimilate carbon from 
inorganic carbomates, without chlorophyll, and in the absence of 
light, is a striking confirmation of the view that the seat of 
assimilation is the protoplagm itself, and to this extent Prings- 
heim’s opinion is completely justified. 

It would be unfair to deny qpnsiderable credit to Pringsheim 
for the bðfdness and originality of his physiological theories, 
and the energy with which he supported them. Yet it must 
be‘admitted that his viewgon these subjects were one-sided, and 
not characterised by the same sober judgment which distin- 
guishes his morphologicalresearches, Entering, in mature life, 
upon an unaccustomed field of investigation, ge failed to add ` 
greatly to his previons repu@tion ; and though much of his 
physiological work is suggestive, it has not given us, as he 
intended it should, a consistent theory of assimilation. 

Passing over some of the physiological papers of secondary 
importance, we come to Pringsheim’s lagt work (1888), which 
treats of the origi! of calcareous incrustations on w&ter-plants. 
He explains this process by the removal of oarbon dioxide from 
‘calcium bicarbonate during assimilation, causing the precipita- 
tion of the insofuble calcium carlfonate. This theory is sup- 
ported by the interesting observation that the incrustetion only 
takes placeén the light; but it may be doubted whether the 
explanation given is sufficient. 

We have not attempted to record all Pringsheim’s re-* 
searches, but enough has perhaps been said to give some idea 
of his life’s work. 

In addition to his original investigations, Pringsheim ren- 
dereg a great service tg science by means of his magnificent 
Year-book for Scientific Botany, which shares, with the botan- 
ical portion of the French Sfxzales des Scienges Naturelles, the 
honour of constituring the finest serial recgrdot morphological 
and physiological botany. It is satisfactory to hear that, sing 
the deatheof the founder, the editorship of this great publica- 
tion has been undertaken by two such distinguished ‘botanists as 
Profs. Strasburger and Pfeffer. ° b 

By the death of Pringsheim we have lost another of the 
leaders who guided scientific botany through the period of its 
most vigorous growth. Very few of his generation now remain ; 
they have left worthy successors behind them, but the work of 
a raat in the field of morphology, will not soon be 

rivalled. 
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THE ANTITOXIC SERUM TREATMENT OF 
DIPHTHERIA} 


THE subject with which we shall deal to-night, though at 

first sight of interest to the physician only, has been so 
fully discussed in the public prints, and has been so bitterly 
and irrationally opposed on the one hand (perhaps also unreason- 
ahly beplauded on the other), that those who take even a 
general interest in the public health, or whoare wishful to obtain 
some insight into the practical and scientific aspects of a new 
system of treatment, may well be interested to.know something 
of what is being so freely discussed in the columns of our daily 
newspapers. Beyond this, however, many take a more personal 
interest in a method of treatment which holds out promise of 
help in the cure or amelioration of the symptoms and conditions 
met with in diphthevia, a disease which, very justly, is looked 
upon as one of the most dangerous with which the physician has 
to deal. To begin with, I should like to make a frank con- 
fession. With that conservatism whichis met with even in 
the most radical of natures, many, of whom I was one, felt 
disposed to treat antitoxic serum as belonging to the same group 
of substances as tuberculin, around which was constructed a 
theory of which the laboratory experimental basis, though ap- 
parently fair and firm, was as yet insufficient for the support of 
the structure of therapeutic treatment that was afterwards raised 
upon it, I follow&d the earlier experiments on this new method 
with great attention; I carefully analysed the principles on 
which the method was founded, and then with some misgivings 
watched the gradual development of the treatment as applied 
to ac ual cases of diphtheria. I was inclined to receive the 
statistics with great reserve, asI felt that this new method, like 
all new methods of treatment, might be making cures in the 
minds of the observer, and not ‘on the bodies of the patients. 
Now, however, I am convinced that whatever justification my 
incredulity may have had from the consideration of previous 
experiments, none could be claimed in connection with the 
experiments that were carried out in the inves‘igation of this 
special subject, and I am thoroughly satisfied thal, although 
the antitoxic serum treatment may not come upto the expecta- 
tions of all the rash wiiters on the su'ject—for many people 
seem to think that it should be a specific against diphtheria in 
all its stages—it promises, and this promise has in patt been 
redeemed, to diminish the diphtheria case mortality in a very 
remarkable manner. ` 


What is Diphtheria? 


It is primarily an inflammation of the mucous membrane (the 
moist skin) of the tonsils, of the soft palate, of the upper part 
of the gullet, and of the upper part of the windpipe. During 
the course of this inflammation, which appears to be set up by the 
action of a special bacillus, there are usually thrown out some of 
the fluid elements of the blood and some of ihe white cells that 
float in the blood ; these coagulate and forma soft toughish layer 
or film which offers.an excellent food and resting place for this 
bacillus, which under such favourable conditions secretes or 
manufactures a most virulent poison. This poison is rapidly 
absorbed into the blood and is carried to various parts of the 
body ; its effects are evident at first only on the nervous 
system, but afterwards on the muscles. 


The Bacilins of Diphtheria, 


First as to the bacillus. In 1875 Klebs‘ described a short 
bacillus which he found on the surlace of the greyish leather- 
like diphtheritic false membrane or film. Following up these 
observations, Loeffler traced a definite etiological relation- 
ship between this bacillus and diphtheria. Fist he obtained 
pure cultures of the bacillus by growing it on solidified 
blood serum, or on a mixture of three parts of blood serum and 
one part of neutralised beef bouillon con‘aining extract of beef, 
I per cent. of peptone, 0'5 per cent. of common salt, and I per 
cent. of grape sugar. ‘his organism may be readily detached 
from the surface of the false membrane by pressing 
firmly but gently with a little bit of cotton wadding twisted 
ound the end of an iron wire or an ordinary penholder. 
When stained and examined under the miroscope the 
diphtheria bacilli are found to be small rods fiom 3 to ô p (1 u 
=ygbyoth of an inch) in length, fairly plump, straight, or slightly 
curved, son etimes wedge-shaped or poinied, but usually some- 
what enlarged and rounded at the ends, where also in stained 


JA lecture «delivered at the Royal Institution, on Friday, February 8, 
by Dr. G. Sims Woodhead. 


`e 


F 


FEBRUARY 21, 1895] 





specimens the protoplasm is more deeply tinted than in the 
centre. This organism grows singly or in groups, or felted to- 


gether to form a net-work ; it may occur in irregular masses of 


considerable size. When these bacilli have been growing for some 
time onan artificial nutrient medium, they appear to be segmented, 
the stained material accumulating in small round nodules placed 
at intervals within a kind of membrane which is only very deli- 
cately tinted. During the past five weeks I have examined about 
6o00 specimens taken from the throats of diphtheria patients, and 
I may say that in nearly every case where the ‘isease has been 
diagnosed by the- physician in charge, as being one of diph- 
theria, these typical bacilli have been found, whilst in those cases 
in which there was any doubt as to the nature of the disease, 
similar bacilli were found in some, but not in others, 

This is of importance, because we shall find that this bacillus 
gives us the substance with which animals are rendered immune 
to the attacks of the bacillus itself, these immune animals in 
turn supplying the antitoxic serum. To prove that this bacillus is 


really the cause of the disease, Loeffler, in an elaborate series of 


experiments, inoculated the pure cultures of the bacillus grown 
on artificially prepared media, into animals ; he was thus able 
to set up characteristic lesions, especially if he took the pre- 
liminary precaution to abrade slightly the mucous membrane, 
thus as it were ploughing the ground before sc&ttering the seed. 
On such abraded surfaces the bacilli grew very luxuriantly, and 
false membranes were produced ; in these lesions the bacilli could 
afterwards be found and again separated in pure cultures, whilst 
the characteristic toxic symptoms of diphtheria were in each case 
experimented upon, repeated with the utmost fidelity. Loeffler 


also pointed out a most important fact in connection with the 
He found that it was 


presence of the organism in the body. 
strictly confined to the local wounds or lesions in the throat and 


posterior part of the nose, and he was also able to prove that in 
this position these organisms commenced to manufacture most 
virulent poisons, which, unlike the bacilli, can, become diffused 
Klein and Sydney Martin in this country 


throughout the body. 
have both made very valuable contributions to our knowledge, 


the former concerning the bacteriology of the disease, the latter 
in regard to the chemical action on the tissues of the toxic or 


poisonous products of the bacillus, 


The Toxines of Diphtheria, 


Martin found that after the poison formed in the throat has 
made its way into the internal organs of the body it undergoes 
certain changes ; it is broken down into somewhat less poisonous 


compounds, but these, accumulating at certain points, act especi- 


ally on the nerves and muscles. It appears then that we have to 
deal with two sets of poisons : a very virulent poison formed by 


the bacilli directly from the fibrin and albuminoids of the fluids of 


the blood, exuded on the surface of the mucous membrane ; and 
secondly, a less poisonous series which appear to accumulate 
especially in the spleen. So long as these poisons remain in 
the body we have the general fever, rise of temperature, and 
altered conditions of circulation (as evidenced by the pulse), so 
characteristic of the disease, Ata later stage, sometimes after all 
the primary symptoms of diphtheria have passed away, there 
are often met with what are called post-diphtheritic paralyses, 
which are due apparently to alterations in the nerves going to 
muscles, especially those going to the delicate muscles of the soft 
palate and around the opening into the windpipe, though other 
groups of nerves and muscles may be similarly affected. These 
post-diphtheritic paralyses may be due then to the action either 
of the virulent poison (ferment) formed in the membrane, or of 
the somewhat less puisonous but more stable toxines that are 
formed in the later stages of the disease. Through the kind- 
ness of Dr. Martin I am enabled to show you figures of nerves 
and muscles, the degeneration of which is due to the action of 
these poisonous substances. It is here unnecessary to enter 
into any detail as to the minute changes that take place in the 
nerve and muscle fibres, but on comparison of the affected 
nerve fibres with a healthy nerve fibre, it is evident that we have 
here grave structural alterations which must interfere most ma? 
terially with the power of the nerve to conduct nerve impres- 
sions from the spinal cord tothe muscle. The outer part or sheath 
of the nerve is in some places entirely wanting, whilst in other 
cases the axis cylinder or core of the nerve is either greatly at- 
tenuated or entirely absent. The poison in these cases has set up 
changes by which the communicating paths between the muscles 
and the spinal cord and biain have become thoroughly dis- 
organised. The muscles, too, instead of being formed of cleanly 


NO. 1321, VOL. 51] 


© NATURE 


ere able to do little to protect themselves, 


403 





striated fibres, have this striation greatly obscured, first by a kind 
of cloudy or ground-glass look, and later by the appearance of 
a number of strongly refractile granules. These, when stained 
with osmic acid, become black, from which we argue that they 
are composed of fat, aad it is said that the muscle has under- 
gone a fatty degeneration, the muscular protoplasm being 
partially converted into fat; ultimately the striation may 
be almost lost. Ina case of diphtheria, then, the following 


‘stages may be traced: a sore throat (often simple enough 


to begin with), by which the mucous membrane is prepared for 
the reception of the giphtheria bacillus. The diphtheria bacillus 
hecom@ implanted on this surface, gives rise to an acute in- 
flammatory condition, and, subsisting on. the inflammatory 
exudation, sets up a local manufactory of a most virulent poison, 
This poison, absorbed into the circulatiog, at once acts on the 
nervous system, although a certairs proportion seems to be 
broken dowh into more stable, but less virulent, poison, which 
remains in the body, and may continue to act for a considerable 
time on the nerves and muscles. ° 


Immunily against Diphtheria, * 


Whilst these poisons are attacking the more highly 
organised, and therefofe lesg “stable tissues, they are stir- 
ring up or stimulating the other tissues of the body to resist 
their invasion and action. If this were not the case, 
any one attacke@ by diphtheria must eventually succumb 
to the disease; but we know a considerable proportion of 
the cases of diphtheria recover even when no treatment at all 
is resorted to. Whatever may be the exact explanation of this 
recovery, we know,that it depends upon the power of certain 
cells in the body to accommodate themselves to the presence of 
the toxines, and to go on doing their work of scavengering and 
of removing foreign substances frof the body even under what 
ogiginall} were adverse conditions #dyring this process the cells 
become so profoundly and permanently altered that the patient 
is for some time protected against further attacks of the same 
disease. It wase originally maintained that this aler- 
ation was entirely confined to the cells, but & is now gener- 
ally accepted that these cells form or secrete substances which, 


‘thrown into the blood, either act dixectly upon the toxines so as 


to interfere with their activity, or so react upon the cells that 
they are able to continue their evork in the presence of the, 
toxine. At all events, a certain immunity against the disease is 
acquired, Upoa these various theories is based the razionale of 
the antitoxic serum treatment of dipheheria. Ferran claims to 
have been the first to obtain such a condition of immunity 
against diphtheria in animals; shorffy afterwards, Fraenkel 
in Germany obtained similar, results. Seeing that this 
immunity depends upon an afteration in the composition 
of the serum, should it not be possible, argued Prof. Behring, 
to take the serum of an immunised animal and transfer 
it to a patient suffering from diphtheria, so as to help the 
tissues and cells of the patient to cope with fhe toxic products 
of the diphtheria bacillus during the earlier stages of the dis- 
ease, inducing, as ® were, a kind of artificial immunity to help 
the patient over the acute period of the attack when the poisons, 
though most yirulent, are most unstable, and When the tissues , 
have not y®t become acclimatised to the presence of the toxic 
products of the baciglus ; when, in fact, they are p&ralysed and 
Behring so followed 
up this idea, that he was able to initiate a system of treatment 
which promises to revolutionise our therapeutic methods in the 
treatment of certain specific infective diseases. 


The Production of Antitoytc Serum. x 

Workingonthe fact that an animal might be renfered more and 
more insusceptibleto the action of thë toxic products of bacteria, 
Behring found thatgie might proceed in either of two ways. 
We might make an artificial wound with a nee ile, and introduce 
weakened bacilli into the animal, the weakened bacilli then 
growing but fgebly and prodycing a modified. toxine. After 
the effects of the first dose had passed off, he. was enabled to 
increase the dose and to use more active bacilli, injecting them 
first into the tissues and eventually directly into the circulation, 
with the result that enormous doses of virulent diphtheria bacilli 
might ultimately be introduced without giving mse to more 
local swelling or general febrile disturbance than was first 
noticed when the small dose of modified bacilli was introduced. 
Such a method as this, however, was attended with con- 
siderable drawbacks, as it was almost impossible to gauge, at 
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all accufately, the number and strength of the bacilli. Not sos 
however, with the products of the micro-organisms, the activity 
of which could of course be more accurately measured, and the 
dose more accurately graduated. The bacilli might multiply 
and continue their action on the tissues, but the poisons when 
injected alone would not alter in quantity or activity. As may 
be readily imagined, the fluid. constituénts of the blood can 
only contain those substances that are introduced into it from 
without, either through the vital activity of the cells of the 


body, the products of which must be thrown ‘into this fluid. 


before they can be excreted, or through artificial injection. The 
antitoxic substances then found in the blood of an immunised 
animal, must in the case of natural immunit) following aņattack ' 
of diphtheria be the result of the activity of the tissue cells, 
especially of the connective tissue and white blood cell groups 
which have been ‘‘stimulated” by the toxines introduced from 
without, from the fal%& membrance in the throat. Where it is 
desired to produce an arffficial immunity, and an § artificial” 
antitoxic serum, the cells are stimulated by the introduction into 
the body of artifigally prepared toxine. The cells acted upon 
by the toxine elaborate the protective fluid, which is thgown into 
and accumulates in the blood: This su®stance may act in one of 
several, or even in several ways. (1) ft may directly antagonise 
the diphtheria toxine, and May thus, prevent the paralysing 
action of these poisons on the scavangering cells or phagocytes, as 
they are called ; these, left free to perform their proper functions, 
can deal with the foreign elements that have got into the blood, 
‘and also with the bacilli at the seat of the local attack, for, as has 
been pointed out by several foreign observers, and by Ruffer in 
this country, immediately beneath, the layer of bacilli in the 
‘false membrane there is usually a very considerable accumula- 
tion of leucocytes, especially in those cases ein which recovery 
ultimately takes place. (2) The antitoxic substances may act on 
the bacilli, inhibiting their growth and interfering with their 
power, of producing toxines.. This of course can only je a local 
action should it play any part in the process. (3) These sub- 
stances may act directly on the cells of the blood lymph 
and tissues, so stimulating and strengthening them that 
they are able to perform those functions *above mentioned. 
It is at present difficult to state which of these pro- 
‘cesses is the one, or the most important, in protecting or 
curing the patient, and it may be that all play a part. It may’ 
be that the tissue cells, when acted upon by the specific 
dipbsherja poison, become so*modified that they are enabled to 
produce or secrete a substance which directly antagonises the 
action of that poison. This substance, thrown into the blood. 
‘remains there for some ftme, rapidly accumulates as larger and 
larger doses of the poisog are thrown in, neutralising the poison, 
whose power of doing damage to the tissues is thus held in 
check, but remaining for some time after the t&xine has disap- 
peared ; or this antitoxic substance, reacting upon the cells, 
‘may render them less susceptible to the action of the toxine. 
The earlier imthunising experiments were naturally performed 
upon the smaller animals, such as rabbits. Then Behring used 
sheep, and after warious other animals hed been trigd, the horse 
was selected by Roux and Nocard as perhaps the best of all 
animals from which to obtain antitoxic serum. In ¢he first 
‘place, he is cgmparatively insugceptible to the action of the 
diphtheria bacillus—even considerable doses of. liying bacilli 
may be injected under the skin without producing anything 
more than a slight local swelling and‘a@ise of temperature. 
It has also been found that horse serum, when injectedp 
produces little or no change in the healthy human sub- 
ject—that is, the serum seems to mix perfectly well with 
human blood plasma, and there is comparatively little danger 
of the extra serum being excreted by the kidneysin the form of 
albamen. Téis is a rfost important point, and one that no 
doubt influenced Roux agd Nocard in their selection of the 
‘horse as an animal from which to obtain @mmunised serum. 
Beyond this, however, the blood,{when di@wn from‘the vessels, 
separates very perfectly into two portions—a firm clot, which #f 
the bloog be caught in a cylindrical glass jar, forme a kind of 
column in the centre, and a clear straw-coloured serum which 
accumulates around the clot, and forms a layer often several 
inches deep above it. ` This serum contains the antitoxic sub- 
stances. Lastly, considerable quantities of blood can be 
obtained from such a large animal as the horse, and if he be 
well fed, groomed and exercised, the process of bleeding may 
be repeated pretty frequently without causing any inconvenience 
to the animal ; in fact, as one observer said, he stands bleeding 
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‘as well as did our forefathers, who thought as little of being bled ~ 
as we think of going to Aix or Buxton, 

Let us now turn for a moment to the method of treating the 
horses that we wish to render immune, in order that they may 
supply the antitoxic serum that is to be used for the treatment 
of cases of diphtheria. Roux’s method, which is that that has 
been most carefully described, and which is the one used in 
this country first by Dr. Ruffer at the British Institute of Pre- 
ventive Medicine, and then by Prof. McFadyean at the Royal 
Veterinary College, consists in introducing diphtheria toxine of 
a given strength in gradually increasing doses, until the blood 
of the animal so infected is found to contain a sufficient quantity 
of the antitoxine. 


Preparation of Diphtheria Toxine, 

The toxine with which the animal is to be injected is prepared 
as follows :—A broth is prepared by soaking a pound of finely- 
minced beef in water. This is allowed to stand for twenty-four 
hours in the cold. To the fluid expressed from the meat fibre 
at the end of that time is added 4 per cent. of common salt 
and 2 per cent. of peptone (meat artificially digested by pepsine). 
This broth is then rendered faintly alkaline by the addition of 
soda salts or caustic soda. This is done because it is found 
that the diphtheria bacillus cannot grow at all vigorously, 
or form its poigons rapidly in an acid solution, and such 
poison as is fOrmed is neutralised, or is unable to act 
in the presence of even a faint trace of acid. It is found 
that even in Roux’s solution, which is always faintly alkaline 
to begin with, an acid reaction soon appears, but, after 
about ten days, this is replaced by an alkaline reaction, and as 
soon as this takes place, the growth of the bacilli takes on new 
activity, the quantity of toxine is increased, and it becomes 
much more virulent. Roux found that he obtained his most 
virulent toxines after a month’s growth, If the growth is 
allowed to go on longer than this, a process of oxidation appears 
to take place, and I have found that the toxine from a culture 
carried on for two months had already ‘lost much of its toxic 
activity. Itshould be noted that a virulent bacillus should 
always be taken in the first instance, otherwise the results may 
be very disappointing. 

This nutrient material is placed in a layer of not more than 
half an inch thick in a flat-bottomed flask, which is plugged 
with cotton wadding, and then closed with an indiarubber cork 
or cap. Through this composite plug three tubes are passed 
into the flask ; the two lateral tubes are bent at right angles, 
both inside and outside the flask; whilst the centre tube 
is fitted with a small thistle-head, which may be plugged 
‘with cotton wadding, and then closed with an indiarubber 
cap. The outlets of the lateral tubeg are also plugged 
with cotton wadding, and the whole apparatus is kept for 
an hour or two in steam maintained at a temperature of 100° 
C. (Flasks so treated may be preserved for years without any 
change, beyond some slight evaporation, taking place in the 
broth.) A small quantity of a pure broth culture of the virulent 
dipktheria bacillus is now drawn into a long thin pipette, the 
indiarubber cap and the cotton wadding plug are removed from 
the thistle-head, and the contents of the pipette are introduced ; 
the pipette is withdrawn, the cotton wadding is replaced, the 
indiarubber cap is fitted in position, and the flask is placed in 
an incubator which is maintained at the temperature of the body 
(98°4° F., or 38°°2° C.). As soon as the growth is well started 
(usually at the end of about twenty-four hours), a current of moist 
air is made to pass continuously over thesurface of this cultivating 
fluid, the air being first warmed and saturated with moisture, in 
order as far as possible to prevent evaporation. A fine flocculent 
deposit soon makes its appearance on the bottom of the vessel, © 
the supernatant fluid remaining clear, This deposit increases in 
thickness, much more luxuriant growth going on alter the first 
ten days. Toxine is formed by the diphtheria bacilli so long as 
they can grow freely—that is, so long as they can obtain suffi- 
cient nutrient material from the fluid and {rom the air that is 
continually passing over the surface. At the end of a month, 
if all these precautions are taken, the toxine should be of such a 
strength that 1/10th of a c.c. (about two or three drops) injected 
into a guinea-pig weighing 500 grammes (over 17 ounces) will 
kill it within forty-eight-hours. The strength of the toxine or 
poison may be a little greater or a little less than this, but it is 
a comparatively easy matter to measure the strength, and there- 
fore to graduate the dose to be used in immunising the horse. 
This only holds good, however, if the active diphtheria bacilli 
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are removed or destroyed ; these, if left in the faid, would bea 
complicating and inconstant factor in the equation. In orderto 
kill these bacilli the Germans recommend the addition of $ per 
` cent. of carbolic acid to the culture ; the dead bacilli failing 
to the bottom, leave a perfectly clear supernatant fluid. The 
French, on the other hand, recommend the separation 
of the bacilli from the fluid by means of a Pasteur- 
Chamberland filter. By this means a clear virulent poison 
which does not contain any diphtheria bacilli is obtained. 
With this fluid a horse with a good constitution, and 
which has been proved to be free from tubercle and 
glanders, is injected under the skin of the side of the neck in 
front of the shoulder. Small doses are first injected, either 
pure or with the addition of 1/3 of the volume of weak solu- 
tion of iodine of potassium. If the fluid is of full strength, only 
about 2c.c. can be given at the firstinjection. This is followed 
within twenty-four hours by a local swelling at the seat of in- 
jection, about the size of the palm of the hand, and the temper- 
ature may rise 1° or 2° F. (4° to 1° C.), otherwise the general health 
of the horse does not seem to suffer. He eats well, and unless 
regularly exercised may become very lively; of this we have 
had ample evidence during the recent frost and snow, when it 
has been unsafe ta give much exercise to horses that are not 
* very sound in limb, and as a result they have been very fresh 
indeed. As soon as the swelling has disappeared and the 
temperature has receded to the original level, a somewhat larger 
dose is given ; the same process is repeated time after time (the 
dose being gradually increased to bring about the same amount 
of swelling and 1ise of temperature) for about three months, or 
until such time as the requisite amount of immunity is acquired, 
z.e, until the antitoxic action of the blood is sufficiently marked. 
That there is a gradually increasing immunity is evidenced by the 
fact that enormously large doses of the toxine in the later stages 
of the treatment produce even less local and constitutional dis- 
_ turbance than was observed after the first few injections of 
comparatively small quantities. 

The blood is now drawn off from the jugular vein of the 
immunised horse by means of a metal cannula or tube to which 
is attached an indiarubber tube ; these are first thoroughly 
boiled, in order that no living micro-organisms of any kind may 

. remain on or in them, and the skin of the horse is carefully 
cleansed with antiseptic lotions. The indiarubber tube leads 
the blood into a flask or vessel which has also been carefully 
sterilised, and provided with a well-fitting cotton-wadding plug 
or glass-stopper. The vessel when filled is placed in an ice- 
safe until the solid part, the clot, is completely separated from 
the fluid—the serum. From each gallon of blood about one 
quart of serum is expressed, though this varies considerably in 
different cases, and according to the time that the separation is 
allowed to continue (24 to 48 hours). This serum, a limpid 
Straw-coloured fluid, is carefully decanted under strict antiseptic 
precautions, and, mixed with carbolic acid or camphor, is 
stored in small phials, each of which contains about a sufficient 
quantity for the treatment of a single patient. Inthe Pasteur 
Institute, and inthe British Institute of Preventive Medicine, 
the antitoxic serum is apparently brought up to sucha strength 
that x}, of a c.c. injected into a medium-sized guinea-pig (500 
grammes, or over 17 ountes) will protect it against an injection 
twenty-four hours later of 3 c.c. ot a culture of living 
diphtheria bacilli strong enough, if given by itself, to kill the 
guinea-pig in twenty-four hours. It is usually recomended 
that 20 c.c. of this serum should be given at the first dose, and 
that if necessary a second 10 c.c. should be given half an hour 
later. The method of testing the strength ot the serum adopted 
by the Germans is that devised by Ehrlich, who takes ten 


times the lethal dose of diphtheria toxine, and in a test-tube ` 


adds a definite and known quantity of the blood to be tested. 
This mixture is then injected into a guinea-pig, and if the anti- 
toxic power of the blood has been gauged aright, the animal 
does not suffer in theslightest degree from what under ordinary 
circumstances would kill ten guinea-pigs. The addition of less 
or weaker serum, or of more toxine would’ leave the mixture 
still toxic. : è 
In order to obtain a definite standard with which to compare 
the antitoxic power of any serum, and to determine the dose of 
such serum, Behring and Ehrlich have described what they 
term a normal antitoxic serum—that is, a serum of such a 
strength that yth of a cc. added to ten times the lethal dose of 
diphtheria toxine is exactly sufficient to render it innocuous. 1 ¢.c, 


of such normal serum contains one “immunisation unit,” and l 
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should be sufficient, when added to a hundred times the lethal 
dose and injected, to render it innocuous. In horses wholly 
immunised the serum may be fifty or even a hundred times as 
active as the normal serum above mentioned and the dose 
to be given varies according to the number of immunisation 
units in any sample, Itis not here necessary to go into the 
question of dose, bħt it may be stated that 500 of these 
-immunisation units are usually necessary to produce the desired 
effects in cases of diphtheria, though in some cases still larger 
quantities have to beused. Behring now supplies four strengths 
of the serum, the weakest (marked with a yellow label) is sent 
out for injection of cases where the disease ‘has not already 
been gontracted. “he next (marked with a green label) is of a 
strength of 600 antitoxine units, and is given to those cases in 
which the treatment is commenced at the very outset of the 
disease—that is, when the first symptoms of diphtheria manifest 
themselves, The next stronger antito€ic serum (white label) 
equals 10@p antiloxine units, and is uSed for cases somewhat more 
advanced in which the prognosis is at all grave; whilst in still 
graver cases, and where the symptoms havg been developed for 
some cqpsiderable time, it is often necessary to give a serum of 
1500 units; this is m#ked with a red label, and is of course 
highly concentrated in ofder that the size of the dose may not 
be unduly increased, Jn placg®f No. 1, healthy children and 
adults who are exposed to déphiheritic infection may receive a 
quarter of the dose of the green label flask, which Behring 
considers will protect against diphtheria with very great certainty. 
Although these general directions are laid down, it is strongly 
insisted upon by Behring, Kossel, Roux, and in fact by all 
those who have had experignce of antitoxic serum, that the dose 
must vary according to the severity of the disease, so that much 
must be léft to tke discretion of the medical practitioner in 
charge of the patient. The great error into whith those who 
first use this agent fall, is the adyinistration of far too small a 
dose, gpecially in the case of children, for whom the dose is 
‘early as large as it is for adults, For this reason some of the 
Statistics published in this country and abroad are far too 
unfavourable to the method. The great drawback with this 
method is that the dose necessary ¢o be injegted is so large ; 
but in the loose tissue of the side of the chest, the back, or the 
buttock, immediately under the skin, the fluid soon disappears. 
It is hoped that before long, however, the active principle may 
be separated, and so obtained in smaller bulk, . 

So far we have dealt principatly with the antitoxjg sesum as 
prepared by Behring and Roux and by Roux’s method, which 
is certainly att@nded with comparatively few difficulties ; these, 
however, have the disadvantage thatthey take from three to six 
months to give the desired results. [n order to do away with 
this disadvantage, Klein has carried out a series of experiments in 
which he has been able to ottaig serum of considerable activity 
in as short a period as twenty-three days. Instead of introduc- 
ing the poison only, he adopts the plan used by Behring and 
Roux in their earlier experiments, of injécting living bacilli 
which have lost a certain degree of their activity, using for this 
purpose gld culjures. He afterwards introduces toxine along 
with more virulent bacilli, and thus obtains in, the animal such 
a degree of immunity that it is enabled to withstand or to react 
very slightly to more than æfatal dose of diphtheria bacilli. By 
the thirg week the animal will bear the injection of large 
quantities of virulent bacilli, and by the end of tyenty-three or 
twenty-six days thè serum has acquired such antitoxic proper- 
ties that I c.c. of it will protect 40 to 80 guinea-pigs against a 
lethal dose of living diphtheria bacilli, It is difficult to com- 
pare these results with Roux’s and Behring’s, but Klein’s seram 
has been used with marked success in certain cases of diph- 
theria. It appears to have a special power of causing the 
membrane to clear away, and so to move th@manufac®ry of 
the poison, as on this membrane the diphtheria bacilli accumu- 
late. This m@hod is mentioned as one that may be used 

‘especially where i®is desired to obtain antitoxic serum quickly. 
° Smyrnow has suggested quite a different method of preparing 
antitoxina Under Nencki’s advice he passed electric currents 
through the serum of animads, and was thus able to endow it 
with a certain immunising power. But he was still’ more 
successful’ in obtaining powerful antitoxine by electrolysing 
diphtheria bouillon cultures ; curiously enough, the more virulent 
the culture the more powerful was the antitoxic substance he 
obtained. When this antitoxic substance was injected into a 
rabbit, which twenty-four Hours before had received about 
c.c. ofatwo orthree days old diphtheria bouillon culture, there 
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was a rapid rise of temperature followed by marked improve- 
ment in the condition of the animal. This observer believes 
that antitoxine can he obtained by this method that will be much 
more suitable for the treatment of the human subject than those 
obtained by the ordinary methods, His experiments, however, 
are far too few to carry any great weight, though they open up a 
most interesting field for future investigation. 


K (To be continued.» 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE.—The extension of the buildings of the Caven- 
dish Laboratory is about to be undertaken, at an expense of 
over £4000, About half the cost will be met from the accu- 
mulated fees of students working in the laboratory. 

` Mr. E. Hamilton @gton, Fellow and Lecturer in Chemistry 
of St. John’s College, died suddenly, from heart disease, on 
Friday night. Mr. Acton was only in his thirty-@hird year ; 
but he had earned a considerable reputation as a chemist, and 
his researches in vegetable chemi-try, in particular, were of im- 
portance. He was an able and ig, teacher, H¢és funeral 
„on Tuesday w&s attended by some, hundreds of the junior 
members’ cf the University, and by representatives of all the 
scientific departments. ° ° : 


> 

Mr. ROBERT PERKINS, of Jesus College, Oxford, leaves 
. England next week for Honolulu to resume his investigations 
on behalf of the Joint Committee appoint@d by the Royal 
Society and the British Association for the zoological explora- 
tion of the Sandwich Islands. The large collections he made 
there during his former stay (March 1892 to September 1894) 
have been submitied to various specialists, wish results that show 
him to be aneindefatizable observer in all branches of terrestrial 
zoology ; and, since his return to England last autumn, he has 
been busily engag-d in discovering what has yet to be done to 
complete our knowledge o the indigenous Fauna whfth is p 

rapidly disappearing. F 
Tue County Councils of Northumberland and Durham are 
truly advaneny.technical ducation by affording assistance to 
Dr. W. Somerville, Professor of Agriculture in the Durham 
College ol Science, to carry out extensive manurial trials, The 
éxperiments were begun in £892, on nine farms in Northumber- 
land; in 1893, when Durham joined in the work, the number 
of faiths rese to twenty-six ; While during 1894, the trials were 
made at no less than forty-three different centres in the’ two 
countiés.. The investigations must have a no? inconsiderable 


influence upon the prosperity of the agriculture of the district’ 


to which they refer. ° 


THE Technical Instruction Committee of thee Essex County 
Council, with a view to promofing the sp: ead of scientific know- 
ledge among those engaged on the coast in the tishing industries, 
startéd a mucdes-t bielogtcal station at Brightlingsea last year, and, 
under the superintendence of Mr. J. T. Cunningham, a number of 
spec mens were culle: ted for the purposes ofdemonstration. Some 
experiments on the continental method of growing ofsiers were 
also commenced. but, owing to the unfavoueable character of 
the season, the results could not be carried very far. e are 
glad to learn, hoWever, that the C8mmiitee, in conjunction with 
the Borough Council o' Colchester, propose to cay on the 
work of the®tation, and that the Fishmongers’ Company hive 
also shown their appreciation of the movement by giving a 
grant ol £50 per annum for three years. 


THe Manchester Town Council have accepted a tender for 
‘the erection of a technical schuol at a cost of £140,000. 








g 
SCIENTIFIC SERIALS. 


American Journal of Mathematis, vol. xyit. No. i. (January, | 


'1895).— Sur une transformation de mouvements, P. Appell, is g 
treatment ©f Elhot’s problem (Comptes rendus, 1893), and of a 
question solved by Mestschersky, in the Buletig des Scrences 
Math. 1894, as a particular case of transformation «.f:niove- 
ments.—An extract from ‘a letter addressed to Dr. Craig by 
M. He mite, gives the result of an investigatin of the 
asymptotic value o! log F(a) when @ is large.—On the first and 
second logarithmic derivatives of hyperelliptic e function , by 
Oskar Boiza, opens with a statement of certain well-known 
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theorems af the theory of elliptic functions, and then extends 
these and some a'lied theorems to hyperelptic functions.—Sur 
la definition de la limiie d'une fonction. Exercice de logique 
mathématique, by Prof. Peano, ‘the defintion is one 
previously used by the writer, and also by two or three previous 
writers. It is practically given by Abel ( Works ii. p. 199), in 
the form, ‘* Pour qu’une série Sz, soit convergente, il faut 
que Ja plus petite des limites de nu, soit zéro.” The same 
gereral idea of a limit is given in Cauchy’s ‘Cours 
d'Analyse algébrique” (1821, p. 13), ‘‘quelquefois .. . une 
expre sion converge 4-la-fo's vers plusieurs limites différentes les 
unes des autres.” Prof. Peano works on this definition, and 
demon-trates at come length its principal properties. To this 
end he emplovs la Jog'que mathématique, ‘‘ Cette science s'est 
rapidement développée de nos jours, et on Ya appliquée dans 
plusieurs travaux.”—Dr. E. McChntock contributes an article 
on thecrems in the calculus of enlargement (a paper read 
before the American Mathematical Society, August 14, 1894). 
It is an interesting sequel to his essay on the calculus of en- 
largement (vol. ii. pp. 101-161),—In his note on Foucault’s 
pendulum, Mr. Chessin considers the motion of a physical 
pendulum on the surface of the earth, taking into account the 
rotation of the earth about its axis. The inital velocity 
relatively to the earth of the pendulum is supposed equal to 
zero, as in Foucaults experiment, Hence he retams the name 
of “ Foucault’s pendulum,” although oscillations of any finite 
amplitude are cgnsidered, The portrait which is given with 
this number is that of M. E. Picard. 


Wiedemann's Annalen der Physik und Chemie, No. 2.— 
Fluorescence of solutions, by O. Knoblauch. There is a con- 
stant ratio between the in'ensity of the fluorescence and the 
existing light, tven when the intensity of the latter is altered in 
the ra io of 1 to 6400. The author proves exp rimentally and 
theoretically that the effect upon the various fluorescent bodies 
of virying the solvent is very different.—The potential gradient 
in the positive portion of the glow discharge, hy A. Herz, 
The potential gradient in the positive unstratifi'd glow dis- 
charge of.a vacuum tube decreases as the curren! increases, and 
also as the diameter of the tube is increased ; but it increases 
with the pressure, though not as rapidly.—Unipolar induction, 
by Ernst Lecher. The author discusses the different aspects 
of the question whether, when a cylindrical magnet rotates 
ab ut its axis, the lines of force due to il are siationary, or 
rotate wih the magnet. The former was Faraday’s original 
view, the latter has been maintained by Tolver Preston and 
others. After showing that all the experiments hitherto quoted 


as decisive one way or the other may be equally well interpreted 


on either assump ion, he describes some test experimen's which 
show tha! the lines of force stand still wh'le the magnet rotates, =- 
Electric dispersion, by P. Drude. A metho? is described for 
inves igating the relation between the di.léct ic constant of a 
substance and the period of the ek ctric waves traversing it, or 


what may bz described as the electric dispersion of the sub-, 


stance. If the dielectric constant decreases as the period 
increase:, there will be normal, if it increases, anomalous 
dispersion. Fer al. ohol the dispersion was found to be normal, 
and of the szme order of magnitude as its optical dispersion, 
Water sho ved abnormal dispersion with the large wave-lengths 


usei, whereas e onite showed no pe ceptible dispersion.— 


Effect o kathode rays upon some salts, by E. Goldstein. 
Lithinm chlor de, whén exposed to Kathode rays, assumes a 
h: liotrope or dark violet colour, which it retains for some time 
in a se led tuhe. 
and -odium show simi'ar efiects. The colours are very super- 
ficial, and disappear on heating, or by the action of moisture, 





AND ACADEMIES. 


SOCIETIES 
; LONDON 


Geological Society, January 23.—Dr. Henry Woodward, i 


F.R.S., President, in the chair. ——Carrock Fell: a study in the 
waniation of igneous roch-masses. Part ii. The Carrock Fell 
Granophyre. Part iii. The Grainsgll Greisen, by Alfred 
Harker. The augite-granophyre of Carrock Fell was first 
described in its normal development, special attention being 
drawn to the various types of micrographic intergrowths which 


it exhibits. The variation of the rock was next examined, 
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and, in particular, a curious basic modification which occurs 
near its junction with the gabbro described in a former paper. 
The granophyre here parses into a coarse type rich in augite, 
iron ores, and apatite, its silica-percentage falling to as low as 
58. The author attributed this to the acid magma having 
incorporated in ilself portions of the highly basic margin of 
the gabbro. The latter rock seems to have been fused or 
' dissolved by the magma, with the exception of certain of its 
more refractory minerals which survive in the modified 
marginal part of the granophyre. The latter part of the paper 
dealt with a remarkable quartz-mica-rock found on the north 
side of the Skiddaw granite. It differs in some respects from the 
Cornish greisens, and resembles in its mode of occurrence 
certain pegmatites in the Scottish Highlands. The author 
considered the rock to have been extruded from the granite 
in connection with the post-Silurian crust-movements of the 
district, while ils composition has probably been further 
modified by subsequent chemical changes.—The geology of the 
country around Fishguard (Pembrokeshire), by F. R. Cowper 
Reed.—The tract, of country forming the subject of this 
communication occupies the northern part of Pembrokeshire, 
from Newport to Strumble Head.—On the mean radial 
variation of the globe, by J. Logan Lobley. The author 
submitted considerations (chiefly derived from the characters 
of the earlier sediments) which led him to suppose that crust- 
folds have not been produced by continuous contraction of the 
earth, and that the planetary heat and mean radius of the earth 
have been practically invariable during the period which has 
elapsed since Cambrian times. 


Zoological Society, February 5.—Sir W. H. Flower, 
K.C.B., F.R.S., President, in the chair.—A communication 
was read from Dr. E. A. Goeldi, in which he described the 
breeding-habits of some tree-frozs observed by him in the 
Province Rio Janeiro. Ayla Jaber, Wied, constructs nests of 
mud on the shallow borders of ponds, wherein the young are 

rotected from enemies whilst in the larval state. Ayla goeldii; 

oulenger, dispenses with the metamorphkoses, which are 
hurried through within the eggs, these being carried by the 
female on her back. Hyla nebulosa, Spix, deposits its eggs in 
a slimy mais attached to withered banana-leaves, the young 
remaining in this sort of nest until in the perfect, air-breathing 
condition. —Mr. Edgar A, Smith gave an account of a col- 
lection of 'and-shells made principally by Mr. A. Everett at 
Sarawak, Briush North Borneo, Palawan, and other neighbour- 
ing islands.—Mr. Oldfield Thomas read a paper upon the 
long-lost mammal- Putorius africanus, Desm., and its occur- 
rence in Malta.—Mr. F. E. Beddard, F.R.S., read a paper on 
the visceral anatomy of the tree-kangaroo (Dendrolagus 
bennettii), and pointed out the structure of the brain and other 
organs. 

CAMBRIDGE, 


Philosophical Society, January 28.—-Prof. J. J. Thomson, 
President; in the chair.—The following resolutions were pro- 
posed by Prof. Sir. G., G. Stokes, seconded by Mr. Glaze- 
brook, and passed unanimously: (1) ‘f That the Cambridge 
Philosophical Society desires to express its sense of the great 
loss sustained by the University and the Society by the death 
of Prof. Cayley; whose eminence conferred honour on the 
Society which reckonéd him amongst its Presidents, and whose 
simple and earnest character was an example to all and endeared. 
him to those who knew him.” (2) ‘'That the Society do now 

., adjourn without transacting the business of the meeting, as a 
mark of respect to Prof. Cayley.” 


PARIS. 


Academy of Sciences, February 11.—M. Marey in the 
chair.—M. Faye gave a short account of the contents of 
volumes iv. and v. of the Azzales de [Observatoire de Nice.— 
On the presence and distribution of alumina in planis, by MM. 
Berthelot and G, André, Alumina is found in quantities com- 
parable with the amounts of other bases present, mostly in the 
roots of plants having deep and abundant roots, —Preparation 
and properties of titanium, by M. Henri Moissan. Tuanium 
has been prepared in the electric furnace. It requires the most 
intense heat capable of production, and even then contains at 
least 2 per cent. of carbon. It forms friable masses, having a 
bright white fracture. It is harder than quartz and steel. Its 
specific gravity is 4'87. The chemical properties are given in 
detail. Its silicide and boride are as hard as the diamond. The 
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carbide, TiC, and nitride, TiNa, are also fully described, —On 
some derivatives of phenolphihalein, by MM. A. Haller and A. 
Guyot.—M. Guignard was elected Member of the Botany Sec- 
tion.—Report on a work by M. E. Hardy relative to the 
application of sound vibrations to the analysis of two gases of 
different densities, By means of an instrument (termed a 
Forménophone) consisting essentially of two pipes tuned to give 
the same note, and blown with air and with air containing a 
lighter gas, the quantity of lighter gas present may be ascer- 
tained by the production of beats between the sounds emitted 
by the two tub:s.—On a property of meromorphic functions, 
by M Emile Borel —On certain systems of equations to the 
derived partials, by M. J. Beudon.—On the electrostatic capacity 
of resistance bobbins, and its influence in the measurement of co- 
efficien sof induction by the Wheatstone bridge, by M. J. Cauro. 
Bobbins with double coils should only beused for small resist- 
ances ; if the resistance increases, agapacity-error greater than 
that due te self-induction may be caused. To minimise 
capacity-errors the Chaperon winding should be used. These 
capacity effects may be neglecled in measugements made with 
ordinary¢Wheatstone bridges ; but they come into play with 
bobbins having small cSefficients of self-induction with great 
resistances. —On the meastremement of luminous flax, by M. A. 
Blondel.—On the passage of WSht across a thin plate in the 
case of total reflection, by Ma Ch. Fabry. The formule of 
thin plates are shown to apply without modification to the case 
of a transparent gpot at and surrounding the point of contact 
of a convex and plane-glass surfaces when the included thin 
plate is viewed at the angle of total reflzction.—On the lower- 
ing of the freezing-point of dilute solutions of sodium chloride, 
by M. A. Ponsot. The author obtains results by his own 
method differing ffom those of previous observers, He finds 
that in the limit the lowering of the freezing-powht is propor- 
tional to the number of grams ofesalt existing in 100 grams of 
solutiong—On sulphide of gold, by M. A. Ditte. The be- 
haviour of gold sulphide in preserfce of alkaline sulphides, 
with and without excess of dissolved sulphur, is described. The 
compounds : Au,S.2Na.S.20H,O and AuS.Na,S.10H,O and 
Au,S.4K,S_.12H.0 are noted.—On%, methodof causing the 
crystallisation of precipitates; manganese and zine sulphides 
and cupric hydrate, by M. A. Villiers.—Oa cinchonigine, a 
case of dimorphism of a compound” having a specific molecular 
rotatory power, by MM. E. Jungfleisch and E. Léger, Cin- 
chonigine is dimorphous, its “two forms readilp p&ssing 
from one to the other. The monoclinic form is stable at 
the ordinary tenfperature, the rhombic form at about 35°.—On 
the plurality of chlorophylls; the second chlorophyll isolated 


from lucerne, by M. A. Etard.—A eomparison between the 
coloured and colourless derivatives of hexamethyl-triamidotri- 
phenylmethane, by M. A. Ros®hstiehl.—On a new type of 
ethereal salt, methylene lactate, by M. Louis Henry. The 
preparation and properties are described of the substance 
CH;.CH , CO 
represented by the formula | |. .—On the rela- 
e 7 O.CH, O 

tion between the general form and the composition of the body 
in protozoa, by M. Fé'ix Le Dantec.—A study of the agricul- 
tural value of the phosphate®f aluminium froh Grand-Conne- 
table, byeM. A. Andouard.—On the contact phenomena of 
the lherzolite of the Pyrenees, by M, A. Laeroix.—~New 
relations hetween the barometric movements in the northern 

emisphere and the movements of the sun and moon in declin- 
ation, by M. P. Garrigou-Lagrange. (1) In the northern 
hemi-phere the atmosphere oscillates about the 30th parallel, 
corresponding to the movement of the moon in declination, so 
that the pressures are lower with boreal than wilh austral goon 
below 30°, and inversely above. (2) The gradients take 
corresponding modifications. The*barometric slopes from 30° 
south and north, arg alternately increased and lowered, more 
gjrongly with boreal moon below 30°, more feebly above, and 
inversely with austral moon. (3) These differences is pressures 
and gradients gugment towards the pole, at least up to the 70th’ 
parallel. (4) These movements are superposed on more general 
movements, 

AMSTERDAM, 

Royal Academy of Sciences, December 29, 1894.-—~Prof. 
Van de Sande Bakhuyzen in the chair,—A treatise on a simple 
method of roughly distinguishing between Scandinavian and 
southern diluvial sand, and between alluvial and diluvial sand, 
by separating the heavy minerals from the sand through im- 
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mersion of the sand in a fluid of a specific gravity of 2'88, 
invented and described by Dr. J. L. C. Schroeder van der 
Kolk, formed the subject of a report drawn up by Mr. Van 
Diesen and Dr. Behrens—Mr. Schols and Mr. Martin re- 
ported upon an essay by Mr. J. J. A. Muller, in which 
the author calculated the dislocation undergone by some parts of 
the mountain system of Sumatra, in consequence of the earth- 
quake of May 17, 1892. These calculations, which are based 
on data.supplied by the measurements executed in the said 
island, on ‘behalf of the secondary triangulation, prove with great 
certainty a horizontal shifting of the following three points to 
the extent, and in the direction indicated :— 


Sorik Merapi .. we 1°23 M. 344 57 
Tor Si Hite «. 064 M? 149° 7 oè 
Goenveng Malintang ... 1'24 M. 304° 28’ 


the directions being counted from the north point, going round 
through the east.—DrwJan de Viies discussed some methods of 
deducing from given corfigurations more complicated con- 
figurations. In particular a series of configuratiotfs, first de- 
scribed by Andreef, was deduced from the tetrahedron by 


means of .a system ®t polar coordinates.—Dr. Bakhuis Rooze“ 


boom, in considering the experimentsgof Prof. Spring on the 
conversion of bfack into red HgS, shewed ‘that this author was 
mistaken in the nature of the phenomenon, which belongs to the 
category of the conversion of uffstable modifications iato stable 
ones. The pressure required for a conversion of this description 
does not admit of being expressed by a simple law.—Dr. P. 
van Romburgh has examined, in the laboratory of the ‘‘ culture ” 
garden at Tjikeumeuh, a number of coca-leaves grown in Java, 
in order to ascertain their volatile constituents. Those of 
Erythroxylon Coca Lam. var., SprAceanum (Burck), when dis- 
tilled with water, produced methyl-salicylata (about 20 c.c. was 
obtained fram 140 kgrs. of fresh leaves), In the water was 
also found a little acetone and methylic alcohol, and perhaps also 
traces of salicylic aldehyde. *The quantity of methyl salicylate 
decreases in proportion ag the leaves grow older ; in ftesh un- 
expanded top leaves Dr. van Romburgh found 013 per cent., fs 
young leaves from 0°06 to 0’07 per cent., in old leaves even less 
than 0'02 per cent. Thg leaves of Zrythrogylon Bolivianum 
(Burck) were afso proved to contain methyl salicylate, but only 
0'0C4 per cent., as well as those of Æ, ecarinatum (Burck), but 
not those of Æ. Burmangum (Grift) and E. longepetulatum 
(Burck), while in the case of Æ. spec. insul, Comor the results 
were doubtful.—-Prof. Kamegingh Onnes read a paper on the 
Kryogen® Laboratory at Leyden, and on the production of ex- 
tremely low temperatures. The object of the author in starting his 
investigations, upwards aften years ago, viz. the combination of 
Wroblewski’s and Olszewski’s labours with those of Pictet, has 
been quite satisfactorily Attained with the least possible means. 
Liquid oxygen is stored in a glass vessel adapted efor experiment- 
ing and observing purposes; the oxygen vapours are continuously 
compressed, liquefied, and again poured into the said vessel, so 
that the evaporation ‘from the surface takes place ata level 
pretty nearly constant. With the aid of a small quantity of 
circulating oxygen, a bath of liquefied gas of quarter to a half 
litre can be mamtained under normal or reduced fressure, ad 
libitum, With this method no use is madetof Dewar’s vacuum 
vessels, The vessel is protected from convective transference 
of heat by the Sxygen vapour, which cools a special chamber 
with plate-glass windows. These windows remain@quite free 
from hoar-Most, and do not interfere with the formation of 
images. The condensation of oxygen is obtained ina spiral 
tube immersed in Jiquid ethylene boiling in a copper flask 
connected with a conjugate vacuum pump and compressor. 
The circulating ethylene is liquefied in a condenser cooled down 
to ~ 80° by a circulation of methyl chloride, or in some cases by 
carlpnic acidg The apparatus is so arranged, and.the flask 
especially is so devised, that only a minimum of condensed 
gases is required. Only of and a half kilogrgmmes of ethylene 
is used in the author’s ethylene circulationgto obtain the above- 
mentioned permanent liquid oxygen bath, in contradistinctiqn 
to the great quantities mentioned. in the accounts, of Dewar’s 
experiments —The purifying of gases by means of ffactionating 
-at low temperatures was also treated, and a modified form of 
Cailletet’s mercury plunger compressor, used specially for this 
purpose, was described. The author concluded with a few 
-observations on certain investigations and apparatus in course of 
execulion, and intended to he preparatory to the manipulation 
of liquid hydrogen in the Kryozene Laboratory of the future. 
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r GÖTTINGEN. 


Royal Academy of Sciences,—In the Nachrichten, part 
4 (1894), the following papers of mathematical and physical 
interest appear :—Fv. Schilling, the fundamental polygon of 
Schwarz’s s-function for the case of complex exponents; O. 
Bolza, a øz function for the general hyperelliptic case; R. 
Dedekind, on ideals (in the theory of numbers); E. Riecke, the 
equilibrium between a deformed homogeneous solid and liquid in 
contact with it; E. Riecke, Clausius’ condition equation; A. 
Hurwitz, on the theory of ideals; R. Haussner, the numerical 
coefficients of Weierstrass’s o-series; G. Pick, invariant pro- 
cesses for higher binary forms; A. Schénflies, the hexagonoid 
of Eberhard ; P. Bachmetjew, results as to electrical earth- 
currents in Bulgaria; E. Ritter, extension of the Riemann Roch 
theorem to sets of forms; A. Sommerfeld, mathematical theory 
of the inflexion of light and electricity; W. Voigt, on piezo- 
electricity in crystals without a centre of symmetry. ; 
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WHAT DOES THE CHEMIST MEAN 
BY “VALENCY”? 


Handbuch der Stereochemie. Von Dr. C. A. Bischoff, 
unter Mitwirkung von Dr. P. Walden. II. Band 
(Schluss). (Frankfurt: H. Bechhold, 1894.) 

fe ee author of the review of the first part of this book 

(NATURE, vol. xlix. p. 409) has given an account 

‘of it with which the vei writer entirely agrees. Dr, 
“Bischoff’s book embodies a tolerably complete epitome 
of all that is known of a subject which at, the present 
time has probably a larger number of cultivators than 
any other department of chemistry, and as a register of 
facts and references to original sources of information it 
is indispensable to the worker engaged upon stereo- 
chemical problems. On the other hand, the book is not 
only eminently unreadable, but the arrangeneent is some- 
times far from clear. 

Of this second and concluding volume about one third 
is occupied with an enumeration, continued from vol. i., 
of the various known cases of isomerism, inorganic as 
well as organic, which may be possibly referred to the | 
geometrical hypothesis. The second third deals with 
chemical changes, such as ring formation and intramole- 
cular changes regarded from the stereochemical point 
of view. The last part consists of additions to preced- 
ing pages, so as to bring the matter up to the most recent 
date possible. Examination of a volume such as this 
compels the reflection that spite of the great array of 
established fact, confusion still prevails among stereo- 
chemical writers, chiefly for want of some common agree- 
ment as to fundamental ideas. 

“Atomicity,” as it used to be called, meant originally 
the power exhibited by the several elements to combine 
‘in the proportions of one atom to 1, 2, 3, 4 or # atoms of 

some other element. Hence arose the idea of different 
atomic values in the process of exchanging one element 
for another. Later, from these notions about “ quanti- 
valence” it was assumed (without sufficient evidence) 
that when an atom, say, of carbon combines with four 
other atoms, the force of attraction or union for each of 
these four atomsis the same. Attempts were then made 
to estimate by thermal methods the mechanical value of 
each unit of “atomicity” or “ quantivalence.” 

During all this time much discussion has occurred as 
to what becomes of units of “valency,” to use the more 
modern term, which are not exercised as in unsatirated 
compounds generally, and Frankland’s idea that even 
the “bonds” belonging to one and the same atom may 
saturate each other in pairs has been commonly used. 

Since the observations of Van t’Hoff and Le Bel on 
the relations of chemical constitution to optical activity, 
and the revival of the hypothesis of spacial arrangements, 
and especially in the generally adopted theory of tetra-,| 
gonal carbon, the idea of direction which is implied in 
all space arrangements has been universally adopted. As 
to whether the direction in which valency can act is 
fixed or variable, opinion seems a little divided, and yet 
it is obvious that double linkage between two atoms, or 
the formation of any closed chain of tetragonal carbon 
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atoms (whether conceived according to Van t'Hoff or 
Wunderlich, or otherwise), would be impossible on the 
assumption that the valency of carbon atoms can act only 
in certain directions which are quite fixed.C oncerning 
this question the conclusion seems inevitable that we 
must suppose something analogous to a magnetic field 
between combining atoms. 

But what, after all, is valency? 

The fact is that while one atom of chlorine combines 
habitually with one atom of hydrogen, an atom of oxygen 
combines with two atoms of hydrogen, an atom of nitro- 
gen with three, and so forth, and it is hardly assumption 
to say that .so long as the hypothesis og, atoms is used to 
express chemical combination, some@geometrical arrange- 
ment of combined atoms in space is an inevitable part 
of the hypothesis. This was long ago pointed out by 
Wollaston? The valeney of an element is then the | 
numerical expression of s habit of combination. It is 
well known to be variable, æfd to depend to a great 
extent upon physical conditions. . It may be that one 
atom can only act upon another in certain directions, 
but this does not “render wecessary the assumption that 
each atom is always doing something in these several 
directions, whether other atdms are present or not. This, 
however, is what is assumed by those who use the term 
“bond” in any of the recognised senses, or whb attempt 
to determine the dynamical value of units of valency. 
There is Some evidence in favou? gf the hypothesis that 
combination can only occur when atoms get within 
a certain maximum distance from each other, and the 
possibility that isomerism may result from» changes in 
the distance between the atoms united within a molecule, 
is deserving of greater consideratfon than it has hitherto 
received. If we think, for example, of the exchange of an 
atom of chlorine for an atom of hydrogen in, say$ marsh 
gas, it is diffictlt to believe that the chlorine atom 
occupies exactly the same place relatively to the carbon 
as the hydrogen atom for whic® it is substituted. 
Reasons may pOssibly be found,for this in the difference 
of the force of ‘‘ affinity” between carbon and chlorine 
on the one hand, and between carbon and hydrogen on 
the other, or it may result from the “ residual valency ” of 
chlorine acging upon*the neighbouring hydrogen atoms, 
or from the difference of “mass” of the chlorine and 
hydrogen. But throughout all the various hypotheses 
used genezally by chemists, runs the idea” of direction 
variable within narrow limits, already referred ġo. Now, 
however much thé direction along which a force acts 
may be supposed to vary according to circumstances, it 
is inconceivable on any mechanical principle that one 
force can act in several directions at once unless there is 
reason to suppose that it is dividgd ia some way ipto 
component forces. Hence the , “centric” formula for 
benzene, which Is lately come mto vogue, represents. a 
wholly new idea which is incompatible with previously 
received idgas about valency and with the hypothesis of 
the tetragonal carbon atom. , According to this formula 

an atom of carbon is capable of acting in eight different 
directions—that is, it acts directly, in the conventional 
sense, upon one atom of hydrogen and upon two atoms 
of carbon, at the same time that it “influences” these two 
-atéms of carbon and three others. Thisideais wholly un- 
necessary to the explanation of the stability of the benzene 
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molecule, which can be accounted for quite simply in other 
ways ; but it shows how prevalent is the idea that valency 
means, not only the power to do something, but- that 
that power is always being exercised, and that in every 
chemical formula every unit of valency must be accounted 
for. This example is sufficient to illustrate the state of 
confusion about valency and chemical combination, which 
seems to grow more serious and more tangled every day. 

The doctrine of Stereoisomerism as at present used 
may be compared to the fluid theory of electricity. 
It is a working theory which some day, “perhaps, 
will be superseded, but no great advance is likely 
to be made unt} some more clear idea as‘to the 
meaning of valency@can be brought into yse. In the 


meantime experimental inquiry is undoubtedly proceed- 
e` . 
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near Eaux Chaudes. The impression, at a later date, 
was deepened by the marvels of Adelsberg ; and a visit . 
to Han-sur-lesse (Belgium) in 1888, determined him to 
explore thoroughly the swallow-holes and caves of 
Les Causses—the limestone plateaux to the south and 
west of the Cevennes and Auvergne—with which he had 
already made acquaintance. Here the rivers often flow 
through deep gorges—almost cafions, such as is illus- 
trated by Fig. 1. In 1888 and the following year the 
author investigated the underground topography of ‘the 
Departments of Lozére and Gard, and then extended his 
researches from Vaucluse to La Charente, going asfar as, 
the Puy-de-Dôme, the Céte-d’Or, and Provence, and, 
yet further afield, to Belgium, the Karst,, and the 
Peloponnesus. Altogether he explored 230 “ holes in the 
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ing rapidly, and will prepare the way for the next step in 
theory. To this end such a book as Bischoff’s “ Stereo- 
chemie” will afford much assistance in the laboratory, 
_ and can be safely recommended to all who are working 
indhis diregtion. © W. A. T. 





~o— 
ry 
CAVES AND SWALLOW-HOLES. 
e 
Les Aiémes, les eaux souterraines, les equernes, les 
sources, la spelaologie. By E. A. Mastel. 4 photo- 
types and 16 plans, with roo smaller illustrations. 
(Paris: C. Delagrave, 1894.) 
AT the outset the author remarks that the man is 
happy who realises in ripe manhood a project of 


boyhood. Asa youth he was fascinated by the stalac- 


tites of the cave of Gargas, and the underground stream 
NO. 1322, VOL, 51] 








e@ Fig. 1.—Caiion de la Baume. 


rock,” which he thus classifies : Swallow-holes (adémtes), 
110, into 90 of which no descent had been previously 

made ; emissaries of rivers (sources), 40, up 30 of which 

no one had penetrated; caves, 80, of which 45 were 

but imperfectly known. Besides these he had sounded, 
without descending, 35 swallow-holes, and examined 55 

large emissaries, which could not be entered. Plans were 
made of underground galleries, the total length of which 
amounts to 50 kilometres; rather more than half the 
work being done by himself, the rest by collaborators. 

The result of this indefatigable, and sometimes rather 
risky, work is the most complete original memoir on “cave 
hunting” that has ever been published, a quarto volume 
of nearly 600 pages, containing many plans, and still more 
numerous illustrations, the latter mostly from photo- 

graphs, together with a full bibliography of the subject. 
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To give any account of even the caverns of the 
. Causses, which occupy the larger part of the book, 
would occupy too much space; so we content ourselves 
with a brief sketch of one of the most remarkable—that 
of Padirac, in the Causse de Grammat ; and, after all, 
caves generally exhibit a strong family likeness. Ona 
rocky plain a gulf, nearly forty yards across, opens out 
suddenly, as shown in Fig. 2, for which and the one on 
p. 410, we are indebted to the courtesy of the pub- 


- lishers.- The greatest depth is just over twice the 


* up tonearly fifty-nine yards from the surface. 


breadth, but a huge pile of débris rises from the bottom 
This leads 
on either side toa gallery. One of these ascends gently 
upwards, for about a couple of hundred yards, to a spot 
where a stream bursts from the rock. The other gallery, 


Alps, being most frequent in the more eastern region, 
where sometimes a bare rocky tract is almost riddled by 
swallow-holes (dolinas) great or small. From the Karst 
district they may be followed through the Alps of 
Dalmatia into the limestone region of Greece ; they exist 
also in the carboniferous limestone of England, Belgium, 
and America, One might almost say adi calx, fbi 
spelunca. f 

M. Martel notices, but appears to have paid less 
attentiqgn to, the ‘curious caves .called g/aciéres, so 
pleasantly described by Canon Browne in his “Ice Caves 
.of France and Switzerland.” In these the walls are 
hung with sheets and festoons of ic® and thick masses 
of it coveréhe floors. In summer-time the temperature 
inside them keeps very near to the freezing-point. M. 
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Fic. 2.—Shaft leading to the Cave of Padirac. 


which is also traversed by this stream, extends for about 
a mile and three-quarters, following a rather serpentine 
course, which, in one part, bends at right angles to 
its former direction. At last it ends in a lake and 
a cul de sac. The cave is generally rather narrow, 
not many feet in width, but here and there broadens 
out into a large hall; the roof, also, rises and falls, 
its height not unfrequently being from forty to sixty 
feet—occasionally a good deal more. Padirac containg 
stalacites, stalagmites, and basin-shaped deposits of 
calcic carbonate ; in short, is a thoroughly typical cave, 
with the not infrequent addition of a huge swallow-hole. 
Dozens of similar caverns may be found in this curious 
limestone region. They are abundant, under various 
names, in the Jura and in the limestone districts of the 
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“Martel suggests that in winter they become filled with 
cold air, which remains there like the carbonic anhydride 
in agrotto del cane. But such as we have seen, appear to 
be better explained as natural ige-houseg, where, the 
suthmer warmth is insufficient f° dispose of the snow 
and ice which Ħad accumulated in the winter. 

e Is it possible th&t occasionally these swallow-holes and 
caves may be memorials of an age when the climate was 
colder than iè is at present? Both are sometimes dry. 
In the case of the cave, this may be explained by the 
water having worked out a new, and as yet undiscovered, 
path ; but some swallow-holes open out, like the mouths 
of wells, on gentle slopes or rocky plains, apparently 
disconnected from any system of drainage. They seem 
too large to be explained—like those countless pipes in 
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the rock of the Stecnerne Meer—as only the work of 
rain. Is it possible that they were chiefly excavated in 
the Glacial epoch, when many elevated rocky plateaux 
would be buried under permanent, or nearly permanent, 
snow-beds, the drainage from whieh would give a supply 
of water, which was engulfed before it had the oppor- 
tunity of excavating a glen? Some things seem not 
unfavourable to this suggestion. T. G. BONNEY. 





OUR BOOK SHELF. ° 


Bulletin of the Botanical Department, Jamaica. April 
. 1887 to September 1894. Edited by the Director, W. 
Fawcett, B.Sc.® Publishes by the Department of 
Public Gardens and Plantations.) e 
SINCE the increase of botanical stations in the British 
West Indies, titere has been greater activity in the older 
. establishments, and the Directogs have followéd the ex- 
ample of Kew, in issuing a monthly budget of information 
useful to planters and others, whether they plant for profit 
or pleasure. We have lately received a complete file of 
the organ of the Jamaica Garden, bearing the above title. 
This was started in 1887, and it has increased from a 
single page of foolscap size to a sheet of ordinary octavo ; 
and the price is only twopence. The contents are of a 
varied and miscellaneous nature; but information on 
the cultivation and diseases of economic plants, and on 
the value and preparation of their products, largely pre- 
dominates. It includes not only the results of local 
- experience; the editor has also drawn upon the numerous 
sources open to him, thanks to the more intirftate a 
nection between similar establishments throughout the 
empire, due, to a large extent, to the efforts of the 
Director of Kew. ° e 
Among other things, there are lists of the economic 
plants, of plants yielding edible fruits, and of trees useful 
either for timber or sRade, cultivated in the Jamaica 
botanic garden. Botanical and common names are 
givén, #s well as the native countries of the respective 
plants, together with the prices (of seeds orplants) at which 
they are offered to the inhabitants of the island. The 
prices, it may be mentioned, are ridiculously low; 
merely nominal, in fact. Free grants are also made; 
but in order to avoid wagte of valuable pfants, the con- 
“ditions are somewhat stringent, though not more so than 
an intelligent and earnest cultivator would cheerfully 
submit to. Another interesting feature is Mr. Jenman’s 
descriptive enumeration of the Ferns of Jamaica. This 
was commencet in 1890, and is still tnfinished. It isto 
be hoped that this will some day be isqied separately, as 
‘the Fern-vegetation of Jamaica is perhaps the rifhést in 
the world, comprising betweefi 400 and 500 species. 


Die Maschinellen Hilfsmittel der Chemischen T. echnik., 
Von A. Parnicke, Civil-ingenieur, vofm. Ober-ingenieur 
der: Chemischen Fabrik Griesheim, (Frankfurt: H® 
Bechhold, 1894.) 

Weare accustomed to hear little but praise of the German 
University system of education. There is, however, a re- 
verse to the shield. While admitting the value of the train- 
ing received by the University student in pure chemistry, 
the author.of this work points out that-@nly in a few of 
the higher technical schools is any sys@matic instruction 
given concerning the employment of machinery in mant- 
facturing chemistry. The consequence is that many 
young, chemists find, at thè commencerfent of their 
practical career, that they have either to laboriously 
collect, from many scattered and not ‘easily accessible 
sources, the information they require, or perforce remain 
mere copyists of the methods of others, for lack of the 
knowledge. which might enable them to intelligently 
pia the méchanical appliances best suited to attain their 
ends. 
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The work under review represents.an endeavour to 
lessen the difficulties in this direction. In some 29¢ 
pages, a synopsisis presented of the principal mechanical 
arrangements with which the chemist may be concerned. 
A vast amount of information is set out in well-arranged 
sequence, and, though many of the descriptions are 
necessarily somewhat sketchy on account of the large 
number of appliances to be described, a study of the 


pages before us cannot fail to be of great use to the: 


limited class for whom they were written. The book is 
well illustrated, having no fewer than 337 figures ; these 
would have possessed a much greater value had dimen- 
sions been more generally given, From the point of 
view of the highly-trained chemist, it is perhaps to be 
regretted that valuable space is ‘occupied by descrip- 
tions of certain machines of well-known types, such as 
common weighing machines. No doubt thé volume 
is rendered more complete by the inclusion of such 
matter, yet it would seem of far greater importance 
that a chapter should have been added dealing with the 
many useful types of pressure and temperature regulators 
and their applications. It could hardly be expected 
that all partseof the book should be equally up to date; 
the account given of pyrometers is notably incomplete, no 
mention being made, for instance, of the now well-known 
instrument designed by Le Chatelier. English students 
may find in this compilation a useful index serving as a 
guide to direct their attention to the most important 
mechanical devices used in chemical operations ; but we 
think that they will benefit more by undertaking the 
additional labour of unearthing details from the many 
admirable treatises and dictionaries already in existence 
in their own language. W.T. 


Air, Water, and Disinfectants. (Manuals of Health 
Series.) By C. M. Aikman, M.A., D.Sc. Pp. 126. 
(London : S. P. C. K., 1895.) 


Tuis little book contrives to tell us a great many most 
interesting and instructive facts, without for one moment 
running the risk of boring us. It is written in an attrac- 
tive style, and whilst popular, the author never forgets 
what is due to the subjects he is discussing. 

Microbes, not perhaps, without reason, furnish material 
for a substantial portion of the text, and free use is made 
of “ Our Secret Friends and Foes,” which, however, Dr. 
Aikman amply acknowledges, 

The little section on ‘‘ Dust particles in the air” contains 
an interesting résumé of Dr. Aitken’s investigations, and 
as they have been, we believe, chiefly published in Edin- 
burgh scientific journals, will doubtless suggest much 
that is novel to the general reader. Many such will be 
astonished to learn “that a cigarette smoker sends 
4,000,000,000 particles of dust, more or less, into the air 
with every puff he makes,” and that one cubicinch of the 
air of a room at night, when the gas is burning, may con- 
tain as many dust particles as there are inhabitants of 
Great Britain ! oe ; . 

We cordially recommend this little book to all those 
who wish to obtain an accurate, though popular, idea of 
the nature of air, water, and disinfectants. 


An Elementary Text-book of Anatomy. By Prof. H. E. 
Clark. (London: Blackie and Son, 1895.) 


A TEXT-BOOK of anatomy, suitable as an introduction to’ 


junior students of medicine, and simple enough to be 
understood by all who wish to read about the structure 
əf their bodies. The book is limited to the anatomy of 
the human subject, and is dividéd into seven sections, 
dealing respectively with the tissues, bones, joints, 
muscles, vessels (the heart, blood-vessels, and lymphatic 
vessels), nervous system, and internal organs. It con- 
tains numerous instructive illustrations, as well as a useful 
glossary, and is altogether a serviceable elementary 
manual of anatomy. 
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LETTERS TO THE EDITOR. 


{The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice ts taken of anonymous communications. | 


Liquefaction of Gases. 


e Ina long letter which you published in NATURE of February 
14, Mr. Pattison Muir charged me with appropriating the work 
of Olszewski and passing it off as my own. I replied at some 
length, not on account of the intrinsic importance of the attack, 
but because there are always persons ready to assume that a 
charge of this kind, by whomsoever made, must be unanswer- 

e able unless it is answered. But as I can conceive nothing more 
unintere-ting to your readers or myself, than a mere dialectical 
controversy with Mr. Muir, my reply to his letter published on 
the 21st will be brief, 

“ A careful study” of my previous letter has not enabled Mr. 
Muir to substantiate his original charge of wilful piracy. On 
the contrary, he entirely shifts his ground. He extracts four 
clauses from my reply and proceeds to deal with them, ignoring 
altogether the only question of the smallest importance, namely, 
the ove claim made by himself to have convicted me of dishonest 
appropriation of another man’s work. a 

The third claim found in my reply by Mr. Muir, which is the 
all-important one, is, to use his own language, that in ‘‘1886 I 
liquefied oxygen by passing the gas through a long copper coil 
surrounded by liquid ethylene, and that my apparatus made it 
possible to transfer the liquid oxygen to a glass vessel wherein 
it could be used as a cooling agent.” Well, the only question 
here is whether I did or did not do what I claim to have 
done in a public lecture delivered and published in the year 
1886, and this question Mr. Muir shirks. 

Until Mr, Pattison Muir can declare that after trial an appa- 
ratus constructed according to the plan given in 1886 is essenti- 
ally defective, and will not deliver, liquid oxygen in a manner at 
all comparable to the Olszewski steel cylinder, described in the 
Cracow Bulletin of 1890, ‘let him acknowledge at least that the 
case of Prof. Olszewski, which he championed in his last letter, 
will have to be abandoned, 

Having failed to overthrow a single one of the claims which 
he himself after ‘‘ careful study ” holds me to have made, Mr. 
Muir falls back upon a general attack upon the scientific work 
“that is attributed to the Fullerian Professor at the Royal In- 
stitution.” With what is attributed to me by others, I have no 
concern. The low temperature work that has been commenced 
and so far developed in the laboratory of the Royal Institution 
comprises the following subjects: Construction of apparatus 
for the production of liquid air and other gases in quantity, 
improving high vacuum, vacuum vessels for storage- and 
manipulation of liquid gases, solid air, radiation at low tempera- 
tures, thermal transparency of liquid gases, refractive indices of 
oxygen, nitrogen, and air ; spectroscopy of liquid oxygen and 

‘air, thermo-electric inversions, latent and specific heats, 
chemical action, magnetic properties, breaking stress of metals, 
solid matter and argon in liquid air, phosphorescence and 
photogrdphic action, liquefaction of hydrogen, &c. The 
abstracts of the results of these investigations have been pub- 
lished, and if Mr. Pattison Muir would only takea little trouble 

„he could find them. In due course, and when I think 
proper, fuller details will be published. Mr. Muir’s case is, 
however, that my intellectual pap comes from Cracow, and that 
I have followed in the wake of the researches of his client.. On 
referring to Prof, Olszewski’s record of work since his alleged 
invention of the way to use liquid oxygen às a cooling agent in 
1890, I find that with the exception of the refractive index of 
oxygen, which was anticipated by Prof. Liveing and myself, and 
an attempt to confirm the late Prof. Wroblews+i’s critical con- 
Stants of hydrogen, the work carried on at the Royal Institution 
and at Cracow have had nothing in common, It is not my 
business to inquire why Prof. Olszewski should take five years 
over this work, any more than it is legitimate for Mr. Muir to® 
complain that I ought to haye done more with my apparatus of 
1886, than cool a piece of meteorite or expand liquid oxygen 
into a vacuum. No doubt by implication Mr. Muir intends to 
convey that any success at the Royal Institution was due 
to the use of a steel cylinder instead of the copper 
coil of 1886, and that suggestion I have to emphatic- 
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ally contradict, seeing that a steel cylinder never was 
used in any part of the apparatus employed for 
the liquefaction of gases. Under the circumstances it will be 
for Mr. Pattison Muir to explain what new information I could 
derive from Prof. Olszewski’s alleged invention of 1890 which 
had not been already involved in the construction and use of my 
1886 apparatus. All this, however, does not relieve Mr. 
Muir from his embarrassment. He charged me with having 
attributed to myself work done by other men, and to this 
charge I pin him. Having failed in his first attack, he has 
changed his ground, ignored the evidence of dates and facts 
which he cannot overthrow, and made asecond attack in a form 
chosen by himself. This also has failed ignominiously. It is 
to be hoyed that in future, when scientific investigators enter on 
priority discussions, the real combatants will be left to their 
polemics without the interference of third persons. 
Royal Institution, February 26. e JAMES DEWAR. 


e 
è . 
On Certain Questions of the Theory of Gases. 


§ 1. I PROPOSE to answer two questions :—e 

(1) Is th@Theory of Gasgs a true physical theory as valuable 
as any other physical theory,? ° 

(2) What can we demand from agy physical theory? 

The first question I answer in the affirmative, but the second 
belongs not so much to ordinary physics (let us call it ortho- 
physics) as to what we call in Germany metaphysics, For a 
long time the celebreted theory of Boscovich was the ideal of 
physicists. According to his theory, bodies as well as the ether 
are aggregates of material points, acting together with forces, 
which are simple functions of their distances. If this theory 
were to hold good for all phenomena, we should be still a long 
way off what Faust’s famzlus hoped to attain, viz. to know 
everything. But the difficulty of enumerating all tfe material 
points of the universe, and of determining the law of mutual 
force for e&ch pair, would be only @ quantitative one ; nature 
world be a difficult problem, but not £ mystery for the human 
mind, 

When Lord Saliskury says that nature is a mystery,? he means, 
it seems to me, that this simple confeption ofe Boscovich is 
refuted almost in every branch of science, the Theory of Gases 
not excepted. The assumption that the gas-molecules are 
aggregates of material points, in the sense of Boscovich, does 
not agree with the facts. But what elseare they? And what 
is the ether through which they move? Let us again Bear 
Lord Salisbury. He says : 

‘What the atom of each element ig, whether it isa move- 
ment, or a thing, or a vortex, or a point having inertia, all 
these questions are surrounded by profeund darkness. I dare 
not use any lessg pedantic word than entity to designate the 
ether, for it would be a great exageration of our knowledge if . 
I were to speak of it as a body, or even as a substance.” 

If this be so—and hardly any physicist will contradict this— 
then neither the Theory of Gases nor any other physical theory 
can be quite a congruent account of facts, and I cannot hope with 
Mr, Burburf, that ‘Mr. Bryan will be able tô deduce all the 
phenomena of spectaoscopy from the electromagnetic theory of 
light. Certainly, therefore, Hertz is right when he says:? 
“The rigour of science requird, that we distinguish well the un- 
draped figuee of nature itself from the gay-coloured vesture with 
which we clothe it at pur pleasure.” But I think the predilection 
fpr nudity would be carried too far if we were to forego every 
hypothesis. Only we must not demand too much from 
hypotheses. ` 

It is curious to see that in Germany, where till lately the 
theory of action ata distance was much more cultivated than 
in Newton’s native land itself, where Maxwells theory of 
electricity was not accepted, because it does not sfirt from quite 
a precise hypothgsis, at present ewery special theory is old- 
fashioned, while in England interest in the Theory of Gases is 
still active; vide, among others, the excellent papers of Mr. 
Tait, of whose ingenious results I cannot speak tap highly, 
though I have peen forced to oppose them in certain points. 

Every hypothesis must derive indubitable results from 
mechanically well-defined assumptions by mathematically cor- 
rect methods. Ifthe results agree with a large series of facts, 
we must be content, even if the true nature of facts is not 





1 Presidential Address to the British Association at Oxford, 
2 Hertz, ‘* Untersuchungen über die Ausbreitung der elektrischen Kraft,” 
p. 3% (Barth, Leipzig, 1892.) 3 
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revealed in every respect. No one hypothesis has hitherto 
attained this last end, the Theory of Gases not excepted. Bat 
this theory agrees in so many respects with the facts, that we can 
hardly doubt that in gases certain entities, the number and siz2 
of which can roughly be determined, fly about pell-mell. Can 
it be seriously expected that they will behave exactly as aggre- 
gates of Newtonian centres of force, ogas the rigid bodies of 
our Mechanics? And how awkward ts the human mind in 
divining the nature of things, when forsaken by the analogy of 
what we see and touch directly? s 

The following assumptions, while not professing to explain the 
mysteries to which Lord Salisbury alluded, nevertheless show 
that it is possible to explain the spectra of gases while ascribing 
5 degrees of freedom to the molecules, and without departing 
from Boscovich’s standpoint. 

Let the molecules of certain gases behave as rigid bodies. 
The molecules of the gas and of the enclosing vessel move 
‘through the ether withoug loss of energy as rigid bodies, or as 
‘Lord Kelvin’s vortex rings move through a frictiontess liquid in 

ordinary hydrodynamics. If we were to take a vessel filled with 
one gram of gas kept during an infinitely long time always at 
o° C. and containing always the same portion of etleer, every 
atom of ether and every atom of ourgas molecules would reach 
the same average vis vive, If then we were to raise the 
temperature to 1°C. and to what till every ponderable and every 
ether atom was in thermal equililtium, the total energy would be 
augmented by what we may call the ideal specific heat. But in 
actually heating one gram of gas, the ether glways flows freely 
through the walls of the vessel. It comes from the universe, 
and is not at all in thermal equilibrium with the molecules of 
the gas. It is true that it always oarries off energy, if the out- 
side space.is colder than the gas; but this energy may be so 
small as to .be quite negligible in comparis8n with the energy 
which the gås loses by heat-conduction, and which must be ex- 
. perimentally determined awd subtracted in measuring the 
specific heat. Only certain gansverse vibrations of thesether can 
transfer sensible energy fr$m one ponderable body to anothé, 
and therefore a correction for radiant heat must be applied to 
- observations of specific heats. These transverse vibrations are 
not produced (gs in the ofder theories of ligh?) by simple atomic 
vibrations, but their pitch depends on the shape of the hollow 
space which the molecule forms in the ether, just as Hertzian 
waves are not caused by viBrations of the ponderable matter of 
the brass balls, the form of which only determines the pitch. 
The tinknewn electric action Accompanying a chemical process 
augments these transverse vibrations enormously. ‘The general- 
ised coordinates of the ether, on which these vibrations depend, 
have not the same vis? viva as the coordinates which de- 
termine the position of asmolecule, because the entire ether has 
not had time to come into thermal equilibriug, with the gas 
molecules, and has in no re@pect attained the state which it 
would have if it were enclosed for an infinitely long time in the 
same vessel with the molecules of the gas. `> . i 

But how can the molecules. of. a gas behave as rigid bodies? 
Are they not composed of smaller atoms? Probably they are ; 
but ‘the v/s viva* of their internal vibrations is tsansformed 
into progressive and rotatory motion so slowdy, that when a gas 
is brought to a lower temperature the molecules may refain for 
days, or even, far years, the higher vzs viva of their internal 
vibrations corresponding to the original temperatgre. This 
transferencegf energy, in fact, takes place so slowly that it can- 
not be perceived amid the fluctuations of temperature of the 
surrounding bodies. The possibility of the transference of® 
energy being so gradual cannot be denied, if we also attribute 
to the ether so little friction’ that the Earth -is not sensibly 
retarded by, moving through it for many hundreds of years. 

If the ether bean external medium which flows freely through 
the gas, we mf@ght find a difficulty in explaining how it is that 
the source of radiant heat geems to be in the energy of the gas 
itself, But I still think it possible that the s8urce of energy of 
the electric vibrations caused by the impaft of two gas mole- 
cules in thg surrounding ether, may be in the progressive an 
rotatory energy of the molecule. If the electric st&tes.of two 
molecules differ in their motion’ of approach afd separation, 
the energy of progressive motion may be transformed into 
electric energy. : . 

Moreover, it is doubtful whether emission of rays of visible 
light takes place in simple gases without chemical action. 
Certainly the light of sodium and that of Gassiot’s tubes do 
not come from gases whose molecules are in thermal equilibrium. 
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It may be objected that the above is nothing more than a 
series of imperfectly proved hypotheses. But granting its im- 
probability, it suffices that this explanation is not impossible. 
For then I have shown that the problem is not insoluble, and 
nature will have found a better solution than: mine. 

§2. Mr. Culverwell’s objections against my Minimum 
Theorem ‘bear the closest connection to what I pointed out in 
the second part of my paper, “‘Bemerkungen iber einige 
Probleme der mechanischen Warmetheorie,” Sits. der. der k. 
Wien, Acad. vol. lxxv. 1877. There I pointed out that my 
Minimum Theorem, as well as the so-called Second Law of 
Thermodynamics, are only theorems of probability. The Second 
Law can never be proved mathematically by means of the 
equations of dynamics alone. 

Let us compare two motions of a dynamical system. At the 
beginning of the second motion, let the coordinates specifying 
the position of every part of the moving system, and the mag- 
nitudes of all the corresponding velocities, be the same as they 
were at the end of the first motion, but let the direction of 
every velocity be exactly reversed. Then in the second motion 
the system moves exactly in the opposite way to what it does in 
the first ; hence, if for the first motion we have 


[Bee | 


then for the secgnd we must have 


That is, if under certain conditions 


dQ, 


Ts 


we can always find other initial conditions which give for the 
same system with the same equations of motion, 

aQ 

y >o. 

In the same manner, Mr. Culverwell wishes to refute my 
Minimum Theorem, Mr. Culverwell’s reasoning is suspicious, 
because by the same reasoning we could proye that oxygen and 
nitrogen do not diffuse. Suppose, that initially one half of a 
closed vessel contains pure oxygen, and in the other half pure 
nitrogen ; when the diffusion has advanced for a certain time, 
reverse the directions of all velocities, then the gases separate 
again, and, according to Mr. Culverwell’s argument, we could 
believe that the probability that oxygen and nitrogen separate, 
is as great as the probability that they mix. 

Though interesting and striking at the first moment, Mr. 
Culverwell’s arguments rest, as I think, only upon a mistake of 
my assumptions. It can never be proved from the equations of 
motion alone, that the minimum function H must always de- 
crease. It can only be deduced from the laws of probability, 
that if the initial state is not specially arranged for a certain 
purpose, but haphazard governs freely, the probability that 
H decreases is always greater than that it increases. It is well 
known that the theory of probability is as exact as any other 
mathematical ' theory, -if properly understood. If we make 
6000 throws with dice, we cannot prove that we shall throw 
any particular number exactly 1000 times; but we can prove 
that the ratio of the number of throws in which that number 
turns up to the whole number of throws, approaches the more 
to 1/6 the oftener we throw. 

Let us now take a given rigid vessel with perfectly 
smooth and perfectly elastic walls containing a given number of 
gas-molecules moving for an indefinitely longtime. All regular 
motions (z.g. one. where all the molecules move in one plane) shall 
he excluded, During the greater part of this time H will be 
very nearly equal to its minimum value H (min.), Let us con- 
struct the H-curve, če, let us take the time as axis of abscissee 
and draw the curve, whose ordinates are the corresponding 
values of H. The greater majority of the ordinates of this 
curve are very nearly equal to H (min.). But because greater 
values of H are not mathematically impossible, but only very 
improbable, the curve has certain, though very few, summits 
or maximum ordinates which rise to a greater height than 
H (min.). ; : é 

We will now consider a certain ordinate H, >H (min.). Two 
cases are possible. H, may be very near the top of a summit, 
so that H decreases if we go either in the positive or negative 
direction along the axis representing time.: The second 
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case is, that H, lies in a part’ of the curve ascending to 
or uescending from a higher summit, Then the ordinates on 
the one side of H, will be greater, and on the other less than 
H,. But because higher summits are so extremely improbable, 
the first case will be the most probable, and if we choose an 
ordinate of given magnitude H, guided by haphazard: in the 
curve, it will be not certain, but very probable, that the ordinate 
decreases if we go in either direction. nee: 

We will now assume, with Mr, Culverwell, a gas in a given 
state. Ifin this state H is greater than H (min.) it will be not 
certain, but very probable, that H decreases and finally reaches 
not exactly but very nearly the value H (min.), and the same 
is true at all subsequent instants of time. If in an inter- 
mediate state we reverse all velocities, we get an exceptional 
case, where H increases for a certain time and then decreases 
again. But the existence of such cases does not disprove our 
theorem. On the contrary, the theory of probability itself 
shows that the probability of such cases is not mathematically 
zero, only extremely small. 

_ Hence Mr, Burbury is wrong, if he concedes that H increases 
in as many cases as it decreases, and Mr. Culverwell is also 
wrong, if he says that all that any proof can show is, that 
taking all values of @H/d# got from taking all the configura- 
tions which approach towards a permanent state, and all the 
cénfigurations which recede from it, and then striking some 
average, dH/at would be negative. On the captrary, we have 
shown the possibility that H may have a tendency to decrease, 
whether we pass to the former or to the latter configurations. 
What I proved in my papers is as follows: It is extremely 
probable that H is very near to its minimum value; if it is 
greater, it may increase or decrease, but the probability that 
it decreases is always greater. Thus, if I obtain a certain 
value for dH/dt, this result does not hold for every time- 
element dé, but is only an average value. But the greater 
the number of molecules, the smaller is the time-interval a 
for which the result holds good. 

I will not here repeat the proofs given in my papers; I will 
only show that just the same takes place in the much simpler 
case of dice. We will make an indefinitely long series of throws 
with adie, Let A, be the number of times of throwing the 
number I, among the first 62 throws, A, the number of times of 
throwing I, among all the throws between the second and the 
(62 + 1)th inclusive, and so on. Let us construct a series of points 
n a plane, the successive abscissz of which are 


I 23 
oa ae a 


the ordinates of which are 
=(4- r) wags 
7 


let us call this series of points the ‘'P-curve.” If is a large 
number, the greater proportion of the ordinates of this new 
curve will be very small. But the P-curve (like the afore- 
mentioned H-curve) has summits which are higher than the 
ordinary course of the curve, Let us now consider all the 
points of the P-curve, whose ordinates are exactly = 1. We 
will call these points ‘‘the points B.” Since for each point 
y = (A/z — 1)°, therefore for the points B we have A = 22 ; these 


points mark, therefore, the case wheré, by chance, we have thrown | 


the number I in 27 out of 62 throws. If is at all large, 
that is extremely improbable, but never absolutely impossible. 
Let v be a number much smaller than 7z, and let us go forward 
from the abscissa of each point B through a distance = 6/z in 
the direction of x positive. We shall probably meet a point, 
the ordinate of which <1. The probability that we meet an 
ordinate >I is extremely’small, but not zero. By reasoning in 
the same manner as Mr. Culverwell, we might believe that if 
we go backward (że. in the direction of x negative) from the 
abscissa of each point B through a distance = 6v/z, it would 
be probable that we should meet ordinates >1, But this in- 
ference is not correct. Whether we go in the positive or in the 
negative direction the ordinates will probably decrease. e 

We can even calculate the probable diminution of y. We 
have seen that for every point B we have A = 27 (z.¢. 272 throws 
out of 6x turning up 1). If we move in the positive or negative 
direction along the axis of x through the distance 1/7, we exclude 
one of the 6x throws, and we include a new one. When we 
move forward through the distance 6v/#, we have excluded 6v 
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of the original throws, and included 6v others. Among the 
excluded throws we have probably 2v, among the included ones 
v throws of the number 1. Therefore the probable diminution 
of A is v, the probable diminution of y is 2v/z approximately. 
Because the variation of x was 6v/, we may write 
. dy I 
o & ade T3 ; 

But this is not an ordinary differential coefficient. Itis only the 
average ratio of the increase of y to the corresponding increase 
of x for all points, whose ordinates are = 1. The P-curve 
belongs to the large class of curves which bave nowhere a 
uniquely defined tangent. Even at the top of each summit the 
tangenteis not parallel to the x-axis, but is undefined. In 
other words, the chord joining two points on the curve does not 
tend towards a definite limiting position when one of the two 
points approaches and ultimately coincidegwith the other.! The 
same applies to the H-curve in the gtheory of Gases. If I 
find a certain negative value for dH/d¢, that does not define the 
tangent of the curve in the ordinary sense, but it is only an 
average value. e 

§ 3. Ma Culverweil says that my theorem cannot be true 
because if it were true every atom of the universe would have 
the same average vis viva, and all energy would he dissipated. 
I find, on the contrary, that this&rgument only tends to con- 
firm my theorem, which requies only that in the course of 
time the universe must tend to a state where the average vis 
viva of every atoms is the same and all energy is dissipated, 
and that is indeed the case, But if we ask why this state is 
not yet reached, we again come to a ‘‘Salisburian mystery.” 

I will conclude this paperewith an idea of my old assistant, 
Dr. Schuetz, : 

We assume that the whole universe is, and rests for ever, in 
thermal equilibrium. The probability that one (ofly one) part 
of the universe is in a certain state, ds the smaller the further this 
state is erom thermal equilibrimg; but this probability is 
gt@eater, the greater is the univerSe itself. If we assume 
the universe great enough, we can make the probability of 
one relatively small part.being in any given state (however 
far from the stat ot thermal equilfbrium), as great as we 
please. We can also make the probability great that, though 
the whole universe is in thermal equilibrium, our world is in 
its present state. It may be said that the world is so far from 
thermal equilil rium that we cannot imagine the improbability 
of such astate. But can we imagine, on the other ewide,"how 
small a part of the whole universe this worldis? Assuming the 
universe great enough, the probability that such a small part of 
it as our world should be in its present state, is no longer 
small, - : ; 

If this assupption were. correct, our world would return 
more and more to thermal equilib®ium ; but because the whole 
universe is so great, it might be probable that at some 
future time some other world might deviate as far from 
thermal equilibrium as our world does at present. Then the. 
afore-mentioned H-curve would form a representation of what 
takes plac@in theeuniverse, The summits of the curve would 
represent the worlds where visible motion and life exist. 

° LUDWIG BOLTZMANN, 
Imperial University of Vieana. ° 
e 2 





e 
b Oysters and Typhoid. 


Wiru reference to the article ‘‘ Oysters and Typhoid,” which 
appeared in your last issue, it may interest your readers to know 
that De Giaxa investigated some years ago the behaviour of the 
typhoid bacillus in sea-water, both in j{s natural and sterilised 
condition, He found -that in ordinary sea-wat@r the typhoid 
bacillus suffered very considerably in the competition with 
the numerous other water bacteria present, but it was still 
igentified on the mnth day after it was'first introduced. In 
sea-water in which all other bacteria had been destyoyed, the 
typhoid bafillus was detected in very appreciable numbers on 
the twenty-fifth day. More récently, however, the existence of 
typhoid bacilli in sterilised sea-water has been examined by 
Cassedebat, and his results are not in accord with those obtained 
by Giaxa, Cassedebat found that whilst many pathogenic 

1 See Ulisse Dini, “ Grundlagen für eine ‘Theorie der Functionen einer 


reellen Verinderlichen”’ (Teubner, 1892, $ 126), or Weierstrass, Yorrnac 
far die Mathematik, Band 79, p. 23. 
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bacteria, amongst which were those of anthrax and cholera, 
lived.for several days, in the case of the former twenty-one to 
twenty-four days, dnd in that of the latter thirty-five days and 
even longer, typhoid bacilli were destroyed already in the course 
of forty-eight hours in sterilised sea-water. These-results tend 
to confirm ‘those obtained by Prof. Percy Frankland, who, in 
his last report to the Royal Society Wafer Research Committee, 
states that the addition of 1 and 3 per cent. of common salt to 

„ ordinary Thames water into which typhoid bacilli were ińtro- 
duced, acted very prejudicially on the latter, although it 
stimulated the multiplication of many forms of water bacteria 
present in a most astonishing manner. Similar results were 
obtained with salted but sterilised Thames water infected with 
typhoid bacilli, and not only did the latter disappear very 
rapidly, but the typhoid colonies which were obtained on plate- 
cultures from this salt water exhibited in some cases a very 
abnormal appearancg, attributable to the degeneration of the 
typhoid bacilli under tQese conditions, for on passing such 
colonies through a further process of plate-culture, #hey returned 
to their ordinary type. 

Giaxa also experimented with fish, introducing pathogenic 
microbes ger os. Unfortunately, he gid not select the typhoid 
bacillus for these experiments, byf took instead cultures of 
cholera and anthrax bacilli, _ He found that in both cases these 
micro-organisms were entirefedestroyed in the course of-a few 
hours. Experiments were als8 made with oysters and some 
-varieties of mussel-fish. A small hole was bored in the shell, 
and vigorous broth cultures of anthrax andgholera bacilli were 

- respectively introduced, after which the aperture was catefully 
-closed. with sealing-wax, and whilst some of the molluscs were 
replaced in sea-water, others werekept in glass dishes without 
any-water. The latter lived fortwo days under these conditions. 
Six hours after the injection had taken plaĉe; and again at the 
end of tweffty-four and forty-eight hours, the sealing-wax was 
removed and a small quantisy of the fluid within the shell was 
taken out and plate-cultureg made. In the majority ef the ex- 
periments these pathogenfc microbes had completely disappeated 
in six hours, whilst in only two instances were they detected in 
small numbers at the end of twenty-four hours, and in no case 
were they identified afte? forty-eight hours. “ These results were 
irrespective of whether the mollusc was kept in or out of water. 
In these investigations, therefore, there would appear to be no 
evidence that these pathogenic microbes (cholera and anthrax) 
were capable of being transmitted by means of these shell-fish. 
So far asel am aware, no one has followed up these interesting 
experiments, and in view of the serious allegations which have 
lately been made against oysters as transmitlers of typhoid 
fever, it is a subject which might well claim re-investigation. 
February 13. - G. C. FRANKLAND. 


e 
The Occurrence of very Cold Days, 


IT is usual to estimate cold by minima of temperature, 
we may also consider it as expressėd in maxima. 
fairly be called ‘‘very cold ” in which the maximum is not over 
freezing point. $ propose to offer some Account of the occur- 
rence of such days at Greenwich in the @{ty winter seasons 
(November to March) 1844-5 to 1893-4. (For brevit#, I will 
designate each winter by the yeawin which it begins.) 

These very cold days are not very frequent. In some winters 
there ‘are ngne. The highest number is, 27. The list is as 


But 





follows :— 
1844 ... 13 186: 5 - 1878... 18 ° 
45 cue ` 62.4, — 79... 10 
46... 11 63... 4 80 ... 12 
47... 4 64... 5° 81... — 
48... 2 e 65- — 82... 2 
> 49.. % 66 ... 12 83... — 
50... — 067... 6 m 84... 1 
‘ Sl... 68 ... I le 85... 3 
. 52 n — 69... 8 . 86... 5 «© 
53e- 4 jo ... IO 87... 5 
54. IS Wi. I 88... 2 
Se A 72.0 I 89... 1 
56... 3 93013 3 90 ... 27 
S7.. 2 Tá 5 9b. 5 
58.. I 75. A gz... 9 
596. 6 76... — 93. 5 
60... 9 i ae ee 
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The total, 251, gives an average of 5'02 for each season. 
Ten of.the winters had none of those days, and fifteen had 
numbers over the average. z 
The distribution in months was as follows :— 


November. December. January. February. March. 
ase 96 III 34 m 4 
Average — 1'92 . 2'22 68 u — 


. Such days are rare in November; and still more rare in 
March. The six cases'in the former month were in 1849, 
1858, 1861, 1887, and two in 1890; the earliest in the month 
being that in 1887 (16), The four cases in March were all in 
one year, 1845. January has most of such days (about 17 per 
cent, more than December). 

The largest number in any one month was sixteen in 
Pecemyer 1890 ; the next, twelve in January 1867 and January 
1881. 

We might perhaps note that relative maxima of the seasonal 
numbers occurred in 1854 (x5), in 1866 (12), in 1878 (18), and 
in 1890 (27) ; giving three intervals of twelve years. 

Measured by mean temperature of the three winter months, 
these winters were all severe (considerably under average) except 
1866 ; in which, though January (1867) was very cold, December 
and February were both mild (the latter uncommonly so) ; 
thus the winter was above the average of mean temperature. | 


Days with Maxima not over 32° at Greenwich. 
























































ie} 
1840 ’45 


‘60 ’55 '60 '65 ‘70 °75 ‘80 ’85 ’90 '95 


These very cold days most often come in groups (two or more 
in succession). The largest group was ro in December ’g0 ; 
the next, 9 in January *81; then 6 in December ’44, December 
’59, and January '93, &c. ` 

Of the 251 days, 100 had maxima from 31° to 32°; 51 from 
30° to 31°; 42 from 29° to 30° ; 23 from 28° to 29°; 14 from 27° 
to 28°; and 21 under 27°, ranging down to 19°% The corre- 
sponding minima range from 29°°6 down to 7°°7, with greatest 
density about 22° to 24° (45 cases). 

‘How are the maxima related to their respective minima? 

There is, of course, no rigorous proportionality ; and we may 
often find high maxima with very low minima (e.g. December 
29, ’60, max. 31°°8, min. 10°’o), as also low maxima with rela- 
tively high minima (e.g, January 15, ’50, max. 26°°9, min. 
25°9). On an average, however, high minima go with high 
maxima, and low with low. Take the following: 
* I selected the cases in which the maxima was under 27°; 
there are 21. Of the corresponding minima only four were over 
20°, On the other hand, taking the last 21 (of 46) cases in 
which the ‘maximum was over 31°°5, one finds only four minima 
under 20°, The average minimum in the former case was 16°*4 ; 
in the latter 24°°4. The average difference of maxima and 
minima was in both cases about 8°. 
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It may be useful to,put down a number of the coldest of these 
days (reckoned by maxima). Here are 12: 


Max! j Min. Diff. 

I. Jan. 5, 94 I19'0 128 e 6'2 
2. Jan. 4, ’67 21°2 77 ot 135 
3. Dec. 21,°55... 232 170 «ae 6'2 
4. Dec. 22,’90... 237 13°4 we 103 
5. Dec, 22,’55 ... 24°2 16°9 sai 7'3 
6. Jan. 10, ’91 24°4 12°0 ws 124 
7. Dec. 31,774 24°5 18°5 we 6o 
8. Jan. 7,94... 245 18'1 ws 6'4 
_ 9. Jan. 16,81... 24°6 17°7 6.9 
10. Jan. 15,81... 24°8 140 108 
Ir. Mar. 13,745... 24°8 13'1 117 
12, Jan. 14,67... 24°9 13°9 iro 


These minima, it will be seen, range from 7°°7 to 18°°5. I 
do not enter on the question as to the coldest days measured by 
minima; but from a table by Mr. Charles Harding, giving the 
minimum at Greenwich in each winter, 1841-89 (Quart. Journ. 
of R. Met. S. vol. xvi. p. 165), extended to ’93, I take the fol- 
lowing cases (adding the maxima since ’44) : 


. Min. Max. Diff. 
(Jan. 9,41... 4°0) ° 
I. Jan. 5,767 ... 66 ae 32°5 25°9 
2 Feb. 12,°45... 77 n 29°3 ae 216 
3. Dec. 25,60... 8o er 30°0 w= 220 
4. Dec. 25,770... 98 ee 28'2 we 184 
5. Feb. 19,’55... IPI ii 33°4 ... 223 
6. Feb. 12,’47... II'2 39°6 we 284 


The lowest (4°'0) was in’41, and so beyond our fifty years’ 
limit. It will be observed that those six maxima are all higher 
than any in our first list, exhibiting a wide range in the tem- 
perature of the very cold days thus measured. 

In the present remarkable season, there have been, up to 
February 27, 17 of our ‘‘very cold” days, viz. 6 in January, 
and I1 in February (an unprecedented case). 
maximum is 27°'o, occurring on February 6, 7, and 9; the re- 
spective minima, 15°‘1, 9°'6, and 10°2, A. B. M. 


Hesper and Phosphor, - 


In his ‘‘ History of the Inductive Sciences” (vol. i. p. 149, 
London, 1847), Whewell says :—‘‘ Pythagoras is said to have 
maintained that the evening and morning stars are the same 
body, which certainly must have been one of the earliest 
discoveries on this subject; and indeed, ‘we can hardly con- 
ceive men noticing the stars for a year or two without coming to 
this conclusion” (cf ‘The Planet Venus,” by W. J. L., in 
NATURE, vol. xlix. p. 413). Now, what Whewell deemed so 
hardly conceivable appears to have actually occurred in old 
China. Wang Chung, the philosopher (circa 27-97 A.D.), in 
his work, renowned for its total repudiation ofthe then current 
errors, writes as follows :—‘‘ In the ‘ Book of Poems’ itis said, 
‘ Ki-ming (Phosphor) exists in the east, and Chang-kang(Hesper) 
in the west.’ In fact, however, they are but the phases of 
Jupiter and Venus, which, appearing now in the east, now in 
` the west, received such distinct names from the ignorant bards ” 
(“ Lun-hang,” Miura’s edition, Kyôto, 1748, tom. xvii. pp. 12- 
13). Two facts are manifested in this passage. First, it shows 
that, celebrated for their astronomical acquirements in very 
archaic ages, as they are, the fact that the evening and 
morning stars are the same body, was not known to the Chinese 
of thé eighth century B.C., when the poem entitled ‘° Ta-tung” 
was composed, comprising the above-quoted line, Secondly, it 
shows that, even after the identity was established of the even- 
ing and morning stars, some Chinese, so well Jearned as Wang 
Chung, were ignorant of their own error: affirming that Jupiter 
as well as Venus appears now as Phosphor, now as Hesper, 
they have admitted the existence of two distinct Phosphori and, 
two distinct Hesperi, and of a Phosphor essentially different 
from a Hesper, It is probable that some later scholars have 
tried to evade this intricacy by arbitrarily apportioning the two 
phases between the two planets ; thus, Minamoto-no-Shita-zau, 
the Japanese poet and glossarist (909-983 A.D.), referring to a 
Chinese work ‘‘ Kien-ming-yuen,” which is perhaps lost now, 
identifies Jupiter (in Chinese: Sui-sing) with Phosphor (in 
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Japanese : Aka-boshi), and Venus (in Chinese: Tai-peh) with. 


Hesper (in Japanese: Yitsutsu) (‘‘ Wamyé Ruijushdé,” Nawa’s 
edition, Kyôto, 1667, tom. i. p: 1). - eA 
Febmary 22. °- ' KuMmAcusu MINAKATA,. 





The Recent Storm in the United States. 


THE storm of February 4-9 in the United States was notable 
for its extent and severity, recalling the memorable blizzard of 
March 1888. The Government Weather Bureau gives the 
following comparison of the two :— 


1888. 1895. 
Snow we 2feet 5% inches 
Wind ; » 50 miles 60 miles 
Temperature at New 
York 4'8 above 3 below 
Areal... aus .» 400 miles @ 1600 miles 
á radius® radius 


. It will be seen that the recent storm was more severe in 
everything except the amount of snow, end far more ex- 
tensive. lhe entire ph eld portion of the country. expe- 
rienced severe cold, des goying fruits and vegetables to the 
value of 15,000,000 dols. in Florida alone. The zero line 
extended below the middle of Arkansas, and well down into 
Texas. s 

The storm reached New York on Thursday, February 7. On 
the previous aftergoon, at about four o'clock, I observed at 
Brooklyn the unusual phenomenon of a double rainbow. 

Brooklyn, February 11. Wm. H. HALE. 








SOME SUGGESTIONS ON THE ORIGIN AND 


EVOLUTION OF WEB-SPINNING IN 
SPIDERS. -` 


. ° 
T? cannot be reasonably doubted that one of the most, 

interesting features connected with the natural 
history of spiders, is their habit of gaining a livelihood 
by spreading nets for the capture of prey. It may be 
that the large share of the attention of naturalists that 
this habit has attracted, is tobe attributed to the fact 
that it appears to be confined in the animal world. to 
spiders and men. This circutmstance is of itself suffi- 
ciently remarkable to call for special comment ; but its 
interest is not & little enhanced by the reflection, that 
since spiders made their appearance in the history of 
animal life vast ages before man came upon the scene, 
none of us can justly claim that any member of our 
own kind was the first in the ffeld in the invention of the 
art of netting. Possibly, indeed, the oft-repeated and 
unavoidable observation of the efficacy of a spider’s web 
for the purpose of catching otherwise unobtainable prey, 
may have goused in*the brain of some intelligent hunter 
amongst our ancestors, the idea of the practical utility of 
a simifar instrument for the capture of fish or other 
eatable forms of life. Bub if this be so, ecivilised man 
has longeforgotten the debt of gratitude he owes to 
spiders. For, to ghe average individual amengst us, a 
pider is a thing to be looked upon and spoken of with 
ear and dislike amounting to loathing, and to be 
ruthlessly destroyed when a safe chance of destruction 
is afforded. . 

Itis, perhaps, on account of this widespreadrepugnance 
that the science of arachnology ha% claimed withinethe 
last century far fewer students, than many another less 
instructive bran@h of zoology. Moreover, such attention 
as it has received is no doubt largely due, as suggested 
above, to the wonderful web-building powers that spiders 
possess. But those who have devoted their time to the 
study of webs, have, for the most part, contented them- 
selves with observing and recording the structure and 
method of formation of the various types of nests and 
snares, and in claiming or disputing their value as a 
basis for a natural classification of the animals that make 
them. This has resulted, if in nothing else, at least in 
the accumulation of an array of facts sufficiently vast to 
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-make it possible to attempt to weave them into a 
coherent and intelligible whole, by trying to trace the 
origin,and evolution of the habit of net-spinning. It is 
strange that but a small number of students seem to 
have occupied themselves with this most attractive 
aspect of the subject. With the exeeption, indeed, of a 
‘few authors who have here and there thrown out stray 
suggestions upon particular points, no one appears to 
‘have seriously set himself to the elucidation of the whole 
problem. ‘It is true that in the second volume of his 
work upon the American orb-weaving spiders, Dr. 
McCook devotes a chapter to the “ gtnesis of snares” ; 
but since he does not appear to be able to attach great 
importance to the evidence in favour of evolution, his 
treatise on the subject practically resolves itself into a 
‘demonstration of the fct that, by starting at any point 
you please, in what is called “ aranead spinnfhg work,” a 
series of gradations may be traced from one modifica- 
‘tion of architectfire to another, from the simplest to the 
most complex, or from the most eomplex to the®simplest. 
He thus succeeds in leaving hi¢ readers completely in 
«doubt as to whether or ndthe intends one or all of his 
attempts at tracing the “ genesis ” of snares to represent 
avhat has actually occurred in the course of nature; and 
one closes the chapter without satisfactprily ascertaining 
if its writer has any definite views respecting a primitive 
form of spinning work. Yet, at the same time, it must 
_be admitted, an impression refhains that the suggestions 
that are put forward, based as they areupon an extensive 
knowledge of the subject, point in more than one instance 
to thé true lines along which the web-spinning habits 
have been evolved. | ° 
In attempting to awrite at an understanding of \he 
“origin of any structure or instinct in an animal, one 
nowadays naturally refers for an explanation to what is 
hypothetically its anéestor, or, failing this, its ancestor’s 
nearest ally. If this method of research be adopted in 
connection with the spinning powers of spiders, it is 
‘found that silken threads are fabricated by two allied 
‘groups of animals, both qf which are believed by some 
“students” to stand, in many respects, nearer than spiders 
do to the ancestor of the class to which spéders, scorpions, 
‘mites, &c,, belong. dn one of these—the Chelifers, or 
book-scorpions—the presence of silk glands has long 
been known. Inthe other—the Phryxzde—their exist- 
ence is now, for the fira time, I believ®, pointed out. 
The function of thesilkin the Chelifer is cocoon-spinning ; 
‘and that itis materially the same in the Phryzide@ is 
shown by the easily verified fact, that the egg-case of the 
‘mother is secured to the lower surface of her abdomen 
-by fine silk-life threads. One of the chief énterests of 
‘this discovery lies in the circumstange, that of existing 
animals the Phrynide appear to be most nearly allied to 
‘the immediate ancestor of tHe spiders. We are, there- 
‘fore, justified in concluding that originally the silk in 
“spiders ws utilised for the purpose of making a case for 
‘the eggs. e 
If, however, we consider the question from the stand- 
point of spiders alone, it seems to me that we should 
maturally arrive at the same result. For it is, è priori, 
‘probable that the pripitive form of spinning industry was 
‘that particufar kind which is now common to all groups. 
‘But when we pass in seview the spinging work of the 
‘various tribes’ of spiders, wë find ghat the habits of 
utilising the silk for constructing a snare, or drag-lines, 
‘for enswathing captured prey, or for purposes,of locomo- 
tion, do not occur, by any means, invariably throughout 
the class. In fact, we cannot say of any one of them 
that it is characteristic of spiders. Not so, however, is 
it with cocoon-spinning. For, however different from 
‘each other in structure spiders may be, and however dis- 
similar in habits and mode of life, we yet find that the 
instinct of the mother to spin a cocoon for the protection 
of her eggs is never wanting. ` 


NO. 1322, VOL. 51] 





adica y 


Granting, then, the possession of silk-glands inherited 
from an ancestor, we may conclude that the first step in 
the development of web-spinning was the formation of 
the: cocoon. What was the second? We know that a 
spiders care for her eggs does not, as a rule, cease with 
the completion of the cocoon: some species carry it 
about with them; others mount guard in ‘its vicinity. 
Possibly the former was the original method of disposing 
of it. But-if so, since such a habit must more or less 
impair the mother’s activity and must render her a con- 
spicuous object of attack, we can understand why it has 
been abandoned for the latter method by the great 
majority of spiders, and is now almost confined to those 
species in which the: nomadic mode of life reaches its 
highest development. If, on the other hand, as seems 
more likely, the primitive habit was that of watching by 
the cocoon, we can understand that during the tem- 
porary period of quiescence thus enforced, the ‘mother 
would naturally seek concealment and protection for 
herself ; and since she possessed the instinct and material 
for constructing a receptacle for her eggs, it is possible 
to see how a slight modification of intelligence might 
have led her tg extend the same protection to herself by 
weaving a covering over and around the retreat in 
which she had sought refuge. Then if an aperture for 
ingress and egress, for purposes of feeding, were left at 
any spot in the wall of such a protective domicile, there 
would arise, in a rudimentary form, what is known as the 
tubular nest or web. And the next simple but important 
step’ would doubtless be the adoption of the silken tube 
as a permanent abode for the mother after the dispersal 
of the young to shift for themselves. . ; 

As a matter of fact, some spiders have advanced no 
further than this stage. The females of some Drassida, 
for instance, spin a temporary retreat for themselves and 
their young at the breeding season; while others utilise 
the retreat as a permanent dwelling-place. Lastly, the 
view that the formation of a tubular retreat was in reality 
the second stage in the evolution of‘web-spinning, seems 
supported by the circumstance that the tube, whether 
accompanied or not by accessory developments, is, with 
the exception of the cocoon, the most constant feature in 
the spinning industry of-spiders. 

Adopting then, for these reasons, the conclusion that a 
simple tube was the primitive form of, nest, it seems that 
the evolution of web-spinning has been carried out along 
two main lines. Along one there is a gradual elaboration 
of the tube until it culminates, so far as structural com- 
plexity is concerned, in the trap-door nest with which 
everyone is familiar; along the other, the tubular nest 
either ultimately disappears, or, retaining its primitive 
simplicity, it is to a greater or less extent superseded by 
the formation of a new structure—namely, the net 
for ensnaring prey. f 

It will not here be necessary to enter upon a discussion: 
concerning the various forms. of tubular nests that are 
constructed ; but a few words: respecting’ the probable 
origin of the door-making habit may prove of interest. 

In the first place, it is important to note that the remark- 
able instinct to close the aperture of a tubular nest with 
a movable lid is possessed by spiders belonging to two 
groups. These are the Lycoside, or wolf-spiders, of which 
the South European Tarantula is a historical example, . 
and the gigantic Avicularizde, which have won such a 
bad name for their alleged bird-catching propensities. 
But although there is no direct genetic affinity be- 
tween the species composing these two families, it- is 
nevertheless highly interesting to note that they present 
a close parallelism in nest architecture. In both there 
are species which form no nest, others which construct 
a simple silken tube, and others which close the 
aperture of the tube with a hinged-door. Yet it is certain 


‘that the last-named instinct has been independently 


acquired in the two cases. Moreover, it is probable, as 
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will presently be explained, that in both cases it has been 
brought to its present state of perfection under stress ‘of 
the same adverse conditions of life. As is well known, 
Mr. Moggridge long ago suggested that the instinct to 
construct the door may have arisen from the habit of 
closing the aperture of the tube in the winter and open- 
ing it again in the spring. This idea, in substance, has 
been adopted and further developed by Dr. McCook, 
who states, upon the authority of Mrs. Treat, that a North 
American species of wolf-spider (Lycosa tigrina) has 
acquired the instinct of sealing up the aperture of her 
nest during the breeding season of the Mason-wasps ; 
for at this period these insects scour the country for 
spiders, in order that they may lay up a store of food for 
their young. When the wasps have disappeared with 
the close of their hunting and breeding season, the 
spiders venture again to remove the covering of their 
nests; but Mrs. Treat has made the further important 
observation, that some examples leave the covering 
attached at one point. Thus agenuine, though roughly- 
formed, trap-door nest is produced. In view of this cir- 
cumstancé, there cannot be much doubt that the per- 
manent and highly-finished trap-door nest of the Russian 
Lycosa opifex has been similarly brought®bout, as M. 
Wagner, the discoverer of the species, has suggested, 
under the stress of the dire persecution from wasps to 
which spiders in general are subjected. 

Being thus able to trace with’some degree of certainty 
the steps by which the trap-door nest has been evolved 
in one group of spiders, namely, the Lycoside, we are 
justified in concluding, at all events until evidence to the’ 
contrary is forthcoming, that it has been evolved in the 
same way in the case of the Aviculariidæ—the trap-door 
spiders par excellence. 

The primary influence, then, that has been at work in 
guiding the evolution of the architecture of the tunnel- 
making species, has apparently been that great necessity 
for the preservation of life, the avoidance of enemies, 
But if we turn to the other line, along which the web- 
building instinct has been developed, we find that the 
primary guiding influence has been that second great 
vital necessity, the acquisition of food. f 

As has been already stated, the origin of the webs 
which function as snares seems to be referable to a 
simple silken tent or tube, similar to that from which all 
the more or less complicated forms of tubular nests 
appear to have been developed. Perhapsthe most rudi- 
mentary form of snare arose, as Dr. McCook has 
suggested, from the chance spinning of a few stray 
threads about the mouth of the ‘tubular retreat; or, 
perhaps, an irregular network of threads spun around the 
aperture to interfere with the entry of such enemies as 
wasps, was the first step in the evolution of net-spinning ; 


.or even lines anchoring the tube securely in its site 


might have first served the purpose of catching prey. 
But, however this may be, it is clear, as Dr. Romanes? 
has pointed out, that “there is much potential service 
to which the power [of net-spinning] may be put with 
reference to the voracious habits of the animal.” Taking 
this into consideration with the variation in structure 
presented by different species of spiders, it is not sur- 
prising that there are many modifications of the net. 
Sometimes it is a thick, closely-woven horizontal sheet, 
which is continuous at one extremity with a tubular 
retreat, as in the case of one of our commonest house- 
spiders, Tegenaria ; or,as in the equally common Amau- 
robius, the net is less regular in shape and less thickly, 
woven, but is still continuous, with a silk-lined hole, ine 
which the spider lurks ; or again, the web, as in Pholcus 
or Theridium, may be composed of an irregular mesh- 
work of interlacing threads, without any such tubular 
retreat as that constructed by Tegenaria or Amaurobius ; 
or, lastly, it may be composed of radiating and concentric 
1 ‘Animal Intelligence,” p. 208. 
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lines, like that of our garden spider, Egeira: and it 
seems to be generally admitted that this orbicular web of 
Epeira manifests the greatest perfection of instinct, and 
is therefore to be regarded as the highest form of this 
kind of spinning-work. Consequently, the question con- 
cerning the possible steps by which such a structure has. 
been evolved cannot fil to be of interest. 

In the first place, if all snares are traceable back to a 
common tubular origin, it may be taken for granted that 
those that are still associated with a tubular retreat are, 
ceteris paribus, of a more primitive type than those in 
which the tube has keen abandoned. Furthermore, it may 
be conftlently assumed that the habit of weaving the lines 
of the snare radially and concentrically in a definite and 
elaborate pattern, was preceded by the habit of arranging 
them irregularly and without order. Imoked at from this. 
point of viey, the web ofa Tegenarf or Amaurobius is a 
much less specialised structure than that of an Epeira. 
It may consequently be concluded that the complete 
orbiculargnare of the latter animal, and of orb-weavers. 
in general, has been derjved from one which like that of 
the tunnel-weavers, was compoged of irregularly crossing 
threads, and was continuous at one extremity with a 
tubular domicile. Having arrived at this conclusion, we 
naturally appealto nature for corroboration, and search 
for connecting links. Nor need we look far. For, taking 
first the tunnel-weavers, we find that a species of Dictyna, 
a spider nearly allied to our common Amaurobius, con- 
structs a snare of which the threads are arranged radially 
and concentrically, but so roughly that the resemblance 
to the finished structure with which we are familiar in 
our garden-spiders is only remote. Nevertheless, one 
cannot awoid the conclusion thag it represents an initial. 
st@ge in the development of the p€rfect orb. 

Turning, in the next place, to the orb-weavers, we 
naturally look oyt for snares constructed upon a more 
primitive plan than that which is typical of*our English 
species of Æġeira. But if there be any such in existence, 
we should reasonably expect, ia accordance with our 
hypothesis, to find these simpler kinds associated with a 
tubular retreat. And our expettation would bejustiged 
by facts. For the large and handsome tropical genus 
Nephilengys sptns a web which is structurally interme- 
diate in character between that of 2fezra diademata (our 
garden-spider) and that of the tunsel-weaver, Dictyza.* 
This web resembles that of Tegenaria and Dictyna, in. 
consisting of a long silken ®ibe, with an expanded 
funnel-shaped mouth opening directly upon an extended, 
network of threads. But the latter, instead of being 
fashioned like that of the majority of tunnel-weavers,. 
consists ofa scanty mesh-work of lines aryanged radially 
and concentrically with respect to the mouth of the 
funnel. * In this particular it is similar to the net of our 
garden-spider, Egecra, but its area, instead of forming. 
a complete circle, extends over only about one-third of 
this figure. The importance, however, of this distinction: 
breaks down when the webs of other species of orb- 
Weavers are taken into consideraton. For it is found 
that those of the Malaysian Æpeira beccarii, as figured 
by Mr. Workman, and of the North American Epeiræ 
labyrinthea of Hentz, are completely circular, and yet the- 
radial threads at the centre of the web sprjng from¢he 
mouth of a long silk tube, in which the spider lurks. 

To all intents@:nd purposes, therefore, there are not. 
many links missing in the chain which starts with the 
web of a tunnel-weaver, like our house-spider Tegenaria, 
and termiffates with that of our garden-spider Æpeira. 
Furthermore, from the wéb of Tegenaria gradations. 
may be traced backwards to the simple tubular retreat. 


1 Ihave to thank my friend Mr. H. A. Spencer for sketches of the web ot 
a species of this spider, and also for a living example of the animal which he- 
kindly brought to me from Durban, while acting as medical officer on. 
board the s,s. Mexican. 1 was fortunate enough to keep this spider alive 
for several months, and was thus enabled by personal observation to satisfy: 
myself of the accuracy of Mr. Spencer's representation of the web.. 
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of some of the tunnel-weavers belonging to the family 
Drasside, which merely construct a web to serve as a 
nest during the breeding season. 

But to strengthen the probability that such an evolution 
of webs has ever occurred, it is necessary to be able to 
show in what respects a snare composed of radiating 
and concentric lines may excel in @fficacy the sheet-like 
web of a Tegenaria or the tangled mass of threads of a 
Phateus, i 

. Firstly, it seems clear that threads which radiate 
directly from the spot where the spider is stationed, 
must more rapidly and more cexainly inform her 
of the position of a struggling insect than irregularly 
crossing threads, which must spread the vibration 
indiscriminately in all directions ; and the advantage of 
there being as litte delay as possible on the spider’s 
part, between her pefteption of the vibratipn and her 
arrival at the spot, where it originates, will be readily 
understood by those who have observed powerful insects 
breakloose from the web before being seized by the spider. 
Secondly, the object of the congéntric lines is evidently 
to support the radii and to fill up the spaces between 
them. It may perhaps be urged, however, that these 
two ends would be appdrently more satisfactorily 
attained if the inter-radial areas were filled in by a 
complete sheeting of web, or, at all events, by a larger 
number of threads than is used by an Æpeira for this 
purpose. But it must be remembered, in the first place, 
that in proportion as the mesh of the web becomes closer, 
the whole structure.is rendered more and more liable to 
be beaten down by the rain, or blown into shreds by the 
wind, unless its supports are correspondingly multiplied ; 
and in the second place, ghat every thread of white silk 
that is added to the web, tends to make it more and mote 
conspicuous, and so to convert it into a visibie object, 
which will serve as a warning to wary flies, and as an 
attraction to marauding wasps. And these are the two 
ends which it is particularly the spider’s interest to 
avoid, inasmuch as they are alike detrimental to its 
chances of life. 

Ite is Jegitimate, therefore, to conclude that the 
principal, if not the sole factor that has guided the 
-evolution of the orb-web, has been the adfantage gained 
by a delicacy of coffstruction, involving comparative 
invisibility. But theemaking for invisibility has been 
kept in check, and has not been permitted to go to the 
length of interfering with the efficacy of the web as a 
net, for which a closeness of mesh and strength of 
thread sufficient to intercept and hold insects is a vital 
necessity for the spider. 

Seeing, then, the advantage of the radiating threads as 
rapid and sure transmitters of vibration, and the necessity 
for a net as inconspicuous and delicate, ‘and yet as*strong 
as possible, wę are led to inquire if the method of filling 
up the inter-radial spaces with concentric liges is not 
calculated go afford the greatest possible support to the 
radii. 
affirmative. ‘or if,asis the case here, the threads be’ 
drawn from points on one radius to points on another, so 
as to make the two interior angles on either side of them 
equal, these threads are the shortest that can be made; 
andethe shogter the threads, the less their elasticity, 
and the greater the support they supply to the radii. 
This fact alone has been, one would thie@k, of sufficient 
importance to bring about the concefttric arrangement 
of the supporting lines. But more than all this, it i$ 
also to be borne in mind that the shortest threads 
utilise the smallest quantity of silk, and také the shortest 
time to spin. So that, in constructing a net of radiating 
and concentric threads, it appears to me that an Efecra 
economises both time and silk,'and in addition renders 
her snare as strong and as serviceable, and yet as 
delicate and invisible, as possible. ` at 
R. I. Pocock. 
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This inquiry must, I think, be” answered in the. 





NEW METRIC STANDARDS. 


THE President of the Royal Society, with Sir John 
` Evans, and the following members of the Council— 
Dr. A. A. Common, Mr. W. Crookes, Dr. A. R 
Forsyth, Prof. H. Lamb, Prof. J. H. Poynting—visited 
the Standards Department of the Board of Trade on 
Thursday, the 21st inst., for the purpose of*inspecting the 
new metric standards which have been recently deposited 
with the Department. The President and Council were 
received by Sir Courtenay Boyle, K.C.B., the Secretary of 
the Board of Trade, and Mr. H. J. Chaney, Super- 
intendent. 

Two new metric standards, of length and mass respec- 
tively (des prototopes nationaux), were delivered to the 
Board of Trade by the International Committee of 
Weights and Measures at Paris on September 28, 1889, 
and the third and final standard was received from the 
Committee in December last. All three standards are 
deposited at the Standards Office, 7, Old Palace Yard, 
Westminster, and are available for use in the verification 
of metric standards for the purposes of science. 

The two standards received in 1889 include a “line” 
standard metrgmeasure (wétre-d-tratts) and a kilogramme 
weight. The standard received last year is an “end” 
standard metre (métre-d-bouts). These.three standards, 
together with other similar standards supplied to twenty- 
one different States, are,-zater alia, the outcome of the 
results of the labours of the International Committee for 
more than twenty years; and Great Britain is the first 
country which has received all three of such standards. 

The standards were verified at the Bureau International 
des Poids et Mesure (Pavilion de Breteuil, Sevres, près 
Paris), which bureau was established under a Metric 
Convention, dated May 20, 1875, signed. by twenty 
different High Contracting States, exclusive of Great 
Britain, who finally joined the Convention in September 
1884. The Committee is a self-elected body, and is 
founded and maintained by common contribution from 
all countries who are parties to the Convention of 1875. 
The bureau of the Committee is required to be near 
Paris, and has been declared to be internationally neuter. 
The Committee was charged in 1875 with the construc- 
tion, restoration, and verification of new metric standards 
(des prototypes tnternationaux) to replace the ancient 
standards of France (mètre et kilogramme des archives), 
and with the verification of copies of the new standards 
for all the contracting States. By such means the inter- 
national accuracy of metric standards is now assured 
throughout the world. 


The Committee, which includes thirteen members, 


undertakes also the verification of standards for scientific 
authorities or persons. 
The Metre. _ f 

“The two metric standards above referred to are made of 
iridio-platinum, or an alloy of 90 per cent. of platinum 
and 10 percent. of iridium. The metres are in transverse 
sections, nearly of the form of the letter X, known as the 
Tresca form, and selected as being not merely as the most 
economical (iridio-platinum: being a costly metal), but as 
being less affected by heat, practically non-oxidisable, and 
well adapted for receiving finely engraved lines. This 
alloy appears to be of all substances the least likely to be 
affected by time or circumstance, and has been preferred 
for standards purposes to rock-crystal, gold, &c. The 
lines on the sétre-d-trazts are fine, and are barely visible 
to the naked eye. . 
° The actual relation of our prototype metre No. 16is as 
follows :-— 

Ato C. 


No. 16 = I metre — 0'6 p tor pat o° C. 


Here » means one micron, or one-thousandth of a 
millimetre (or nearly o’c0004 inch), so that metre 16 may 
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6 
be said to have been verified with an accuracy of one 
part in a million. 

The certificate of the verification of the end'standard, 
or. métre-d-bout (étalon No, 6), will not be issued by the 
Committee until their general conference in September 
next; but this standard has been verified also with great- 
accuracy, with a,probable error of + o'3p. In the verifi- 
cation of the end standard (sétre-d-bout) MM. Cornu 
and Benôit have introduced a method of reflection, by 
means of which it is unnecessary to bring the ends of the 
metre bar into contact with any touching surfaces, and 
thus the measuring ends of the bar may be carefully pre- 
served and used. Only Austro-Hungary, Germany, 
Great Britain, and Russia have at present applied 
to the International Committee to be supplied with ezd 
standard metres. 

Experiments with reference to light-wave analysis, 
which have been carried out under the directions of the 
International Committee by Dr. Michelson during 1893, 
with the view to the discovery of a radiation of light of 
sufficient homogeneity to serve as an ultimate standard of 
length, appear to show that it is possible within certain 
limits to reproduce the length of the metre by reference 
to such physical constant. bad i 


The Kilogramme. 


The unit of mass of the kilogramme is determined by a 
piece of iridio-platinum in the form of a cylinder, the 
height and diameter of which are equal (thirty-nine 
millimetres). The kilogramme, No. 18, supplied to 
Great Britain has no distinguishing marks, and is highly 
polished. On analysis it showed very faint traces of 
ruthenium, rhodium, and iron. Its volume was found to 
be at o° C. 

Prototype 18 = 46'414 millilitres, 
corresponding to a density of— 


: 215454. 

After its final adjustment it was found to be zz vacuo 
at o° C. , ares 
Prototype.18 = 1 kg. + 0'070 + 0-002 milligramme. 
So that it may be said that the kilogramme (kg.) has 


been verified with’ a probable accuracy of oʻoo2 parts in 
a million. 


` 





NOTES. 

THE Committee of the Athenzeum Club; acting under the 
Rule which provides for the annual election of persons ‘‘ of dis- 
tinguished eminence in science, literature, the arts, or for 
public services,” have admitted to membefship Prof. Bayley 
Balfour, F.R.S., and Sir W. H. White, K.C.B., F.R.S. ', 

Dk. F. J. LAUTH, the eminent Egyptologist, died at Munich 
on the 11th inst., at the sge of seventy-three. He was 
Honorary Professor of Egyptology at the University of Munich, 
and Keeper of the Egyptian Collections. His writings on the 
antiquities of Egypt are numerous and important. ., 

WE regret to announce the death of Prof. Heinrich Wild, of 
St. Petersburg. He was a Swiss by birth, and his work in 
magnetism and optics, as well as the magnetometer, polari- 
strobometer, and other instruments devised by him, are well 
known to students of physics. ' g 
. Ir is reported from Athens that the architect who has 
examined a number of the ancient monuments in Athens, states 
that the majority of them, and particularly the Parthefion 
and the Temple of Theseus, are in a dangerous state. The 
work of rendering them secure would cost a million drachmas. 
The Archeological Society intends to make an appeal to all 
countries for a portion of the money required to restore these 
wonderful monuments to a sound condition. — 
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GENERAL ANNENKOFY, constructor of the Russian Central 
Asian Railway, has been appointed one of the vice-presidents 
of the International Congress of Geography to be held in 
London in July next. Russia will furthér be represented on 
that occasion by nineor ten other well-known men, including 
Senator Semenoff (vicwpresident of the Imperial Russian Geo- 
graphical Society), M. Grigorieff (secretary of the same 
society), and Barón Wrangel (director of the Imperial Lyceum}: 


A REUTER telegram from St. Petersburg reports that a 
scientific expedition, organised by the French Minister of 
PublicgWorks, has §ust arrived at Samarcand. The head of 
the expedition is M. Jean Chaffanjon, who has previously made 
a journey in. South America, and he is accompanied by two 
naturalists, MM. Henri Mangine apt Louis Gay. From 
Samarcand, the expedition will proce®d to Tashkend, and after 
completing all the necessary preparations there, will start on a 
journey of exploration in Tibet and other cguntries. ' 


We afe informed by éhe trustees of the Australian Museum, 
Sydney, that Dr. E. P. Ramsay, after twenty years’ service as’ 
Curator of this Museum, has rgfred, owing to ill-health. Dr. 
Ramsay’s official connectior? with the Museum as Curator 
ceased from December 31, 1894. The trustees have appointed 
as his successor Mr. R. Etheridge, jun., formerly of the British 
Museum, and lately Palzontologist to this Museum, and to 
the Department of Mines ef New South Wales, and who has 
on several occasions temporarily acted as Curator. Mr. 
Etheridge has entered on the duties of Curator. | 


Dr. A. R. WILLIS will commence a course of six lectures 

working men at the Museum qf Practical Geology, Jermyn 
treet, on Monday, March 4. Tħe subject of the course is 
“ Heat Engines.” ‘ 


Tue weather dver these islands h® been comparatively mild 
during the past week, and the higher temperatures which set in 
at the end of the prolonged frost were maintained for some 
days ; subsequently there was a slight return of cold, with 
high barometric pressure, accompanied by strong yprth-easterly 
winds, -and snow showers in various places. Frost occurred on 
Sunday and following nights, the Jowest shade temperatures 
being 22° in the central parts of Ireland, while in the south- 
eastern and midland portions of England the readings were 
several degre&s below the freezigg point. 


AT a recent meeting of the Vienna Academy of Sciences, , 
the President announced that the late Herr Joseph Treith, 
director of the First Austrian Savings Bank, had be- 
queatheds the evhéle of his considerable fortune to the 
Acadgmy for thespurpose of the advancement of science. The 
grants are to be apportioned by a committee of five, three of 
whom are. to be appointed by the Academy, and two by the 
Minister of \Education, the Academy to decide all doubtful 


‘questions. The Wranches of science to be encouraged are those 


for which there is no other official provision made. Among 
the subjects suggested are the physical structure of the earth 
and of the heavenly bodies. The income is to be divided 
every year into several grants, but if some great enterprise is to 
be undertaken, it shall be permitted” to let théfunds acciimulate 
for not more éhan three years. The extension of higher in- 
struction among @ll classes fitted for it by education, the 
strengthening of moral character, the advancement of technical 
educatigh, the simplification of medical practice, and the 
furtherance*of the materiat prosperity of the human race by 
invention and discovery, are the guiding principles indicated 
by the donor for, the administration of his generous gift, 


AT the last meeting of the Société Frangaise de Navigation 
Aérienne, M. de Fonvielle gave an account of a paper by M. 
Andrée, the chief engineer of the Swedish Patent Office, read 
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on the 14th inst. before the Stockholm Academy of Sciences. 
In that paper the Swedish aéronaut described a scheme to go: 
to the North Pole in a balloon, and, to carry out his plans, he 
asked for a sum equivalent to about £7220, Although M. 
Fonvielle opposed a similar scheme put forward about seven 
years ago by two of his countrymen, de expressed himself 
favourable to the new undertaking, and his opinion seemed to 
have been shared by the Society. ` M, Andrée has already 
executed a number of ascents in very difficult circumstances. 
He is well acquainted, with all the peculiarities of Arctic 
climates, having been one of the meteorologjsts of the Swedish 
1882-83 expedition for observing the transit of Venus fron? Cape 
Thorsden. He hopes to start from this station in the month of 
July, 1896, as it appears that there are no great variations of 
temperature at that tite @ year. The balloon is to contain 
186,000 cubic feet of gas, and the inflation process is tobe carried 
out at Cape Thorsden by means of compressed hydrogen. 


-. THE Select Committee of the House of Commons app@inted to 
inquire into the existing systems of weights and measures in this 
country had a. meeting on Tuesday, under the presidency of Sir 
Henry Roscoe. Evidence was give by Mr. H. J. Chaney, Super- 
intendent of the Standards Department of the Board of Trade, 
who described the system under which the vemfication of legal 
standards is carried on at the Board of Trade by experts ap- 
pointed for the purpose, and also gavg an account of the different 
systems of weights and measures now in use inthe United 
Kingdom. He stated that the Imperial and tRe metric systems 
were the only ones with which the Department had to do in 
England, but there were other local customary weights and 
measures inuse. There wese*many weights and measures iÑ 
use which were not legally recognised. Among these he men- 
tioned the carat, the boll (used in Scotland), the ell, the coomb- 

. (used for measurifg corn), the Winchester bushel, the butchers’ 
stone of 8 lb., the miners’ dish (used for weighing ore in Derby- 
shire), and the gauge (used in*measuring plates) as examples of 
weights and measures which were not recognised by Jaw. A 
numbef of #nomalies which formerly existed—e.g. a ton of 
stone being different from aton of other materials, &c.—had 
disappeared to a great extemt under the operation of the Weights 
and Measures Acts of 1878gnd 1889, The Scotch and Irish mile 
were still locally recognised, but for all statutogy purposes a 
mile was 1760 yards. Practicafly the only two countries of any 
.importance in Europe in which the metric system was not 
adopted were Great Britain and Russia. In Germany, Austria, 
France, Italy, Spain, and Portugal the metric system was the 
only system in use."* me e 


DURING recent years the advantages of work at biol8gical 
stations have beenrecognised at various Universities. The In- 
diana University has lately shown its appreciation of she need 
for such resear€h by deciding upon the establisment of an inland , 
biological station on one of the lakes of Northern Indiana, 
- probably Maxinkuckee. To begin with, the main object of the 

Station will be the study of variation. For this purpose it was 

thought that a small lake would present a limited, well circum- 
scribedslocality, within whieh the differences of environmental 
influences would be reduced to a minimum. The study will 
consist in the determination of the extent of varid€ion in the non- 
migratory vertebrates, the kind of variation whether continuous 
-or discontinueus, the quantitative variation, and the girection 
_ of variation, In this way it is heped to survey əa base line 
which can be utilised in studying the variation of the same 
species throughout their distribution. This study should be’ 
carried on fora series of years, or at least be :epeated at defi- 
nite intervals to determine the arindal‘or periodic variation 
from the mean. A comparison of-this variation in-the same 
animals in other similarly limited and well-circumscribed areas, 
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and the correlation of the variation of a number of species in 
these areas, will demonstrate the influence of the changed en- 
vironment, and will be a simple, inexpensive substitute for 
much expensive experimental work. In connection with this. 


‘study of the developed formis the variation in the development. 


itself will receive attention; for instance, the variation in segmen- 
tation, the frequency of such variation, and the relation of suck 
variation in the development to the variation in the adult, and 
the mechanical causes affecting variation. Admirable courses 
of instruction have been drawn up by Prof. Carl H. Eigenmann, 
the Director of the Station, to lead to the special investigations, 
and there is every indication that useful work will be accom- 
plished. f 


Dr, A. PETER gives, inthe Nachrichten von der Koniglicher 
Gesellschaft der Wissenschaften zu Gottingen, the results of a 
second series of cultural experiments with dormant seeds, taken. 
from various depths in the soil of woodlands or forest. The 
forest in question of the present day is the site of villages and 
cultivation that disappeared several centuries ago; and some of 
the samples were taken from dense forest, 100 to 150 years old,’ 
under the shade of, which there has been no surface vegetation 
for years. The principal point to investigate was the probable 
existence of seeds of cornfield weeds still possessing the power 
of germinating and developing into reproductive plants. Dr. 
Peters succeeded in raising a large number of plants belonging 
to about fifty different species, including some that are essen- 
tially weeds of cultivation ; and he believes he has good grounds 
for supposing that the buried seeds of many pasture plants and 
cornfield weeds retain the vitality much more than half a 
century ; that is, under the conditions he describes. 


THE hundreds of Gulls that have lately come up the Thames 
in search of food seem only matched by a remarkable invasion 
of the north and north-east coasts, by the Little Auk (AZergulus. 
alle) during January. Writing in the Zoologist, Mr. J. E. 
Harting: says that on the 21st of that month, great numbers 
were observed passing south, both at sea and along the coast, 
and-many were cast ashore in a’ helpless condition, exhausted 
in their attempts to withstand the stormy weather which has 
recently prevailed. In the neighbourhood of Redcar, as many 
as two hundred and fifty of these little birds have been counted 3. - 
at Scarborough they were also numerous, and on the Norfolk. 
coast one hundred and twenty have been captured. Another 


| result of the severe weather and snow during the third week in 


January, was that the Grouse in Yorkshire left the moors in 
packs, and migrated to the lower grounds in search of food and 
shelter. .It is pointed out that an exodus of. this kind is of 
extremely rare occurrence; the last one being during the severe 
winter of 1886. ` 


_ In the Meteorologische Zeitschrift for December last, Prof. 
G. Hellmann gives a very interesting account of the invention 
ef the barometer which has now been in use 250 years. Torri- 
celli, who died at the early age of thirty-nine years, was too. 
busily engaged in mathematical studies to publish an account 
of his discovery, but on June 11, 1644, he wrote a description 
of it to his friend Ricci. This letter, and Ricci’s objections to- 
the experiment, were. published in 1663 by C. Dati, a friend 
of Torricélli’s, and as this work is now exceedingly scarce, 
Prof. Hellmann has reprinted the correspondence, in the 
original Italian, in the above-mentioned journal. Some of the 
paragraphs are noteworthy, especially those in which Torricelli 
states that it was not merely a question of producing a vacuum, 
but of making an instrument which would indicate the changes 
of the atmosphere. > The first continuous barometrical observa- 
tions appear-to have been made in France. In England they 
were first taken by Robert Boyle, about the year 1659, to whom 
we owe the invention of the word ‘* barometer.” 


re 
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. SOME time ago .we gave an account of the considerable 
extension of the ultra-violet photographic spectrum obtained 
by Dr. Victor Schumann, of Leipzig, by eliminating the air 
between the so urce and the sensitive plate, which was found to 
exert a strong absorption upon the rays of shortest wave-length. 
This work has been carried on since with great success. At a 
recent meeting of the Vienna Academy, Dr. Schumann 
announced that he had improved his plates and his “‘ vacuum 
spectrograph” so as to obtain results in a few minutes which 
used to take as many hours. The hydrogen spectrum shows a 
further lengthening, and the spectra of cobalt, iron, aluminium, 
zinc, and cadmium have also been considerably extended 
beyond 170 uu. This limit, although far beyond the ordinary 
limits of the photographic spectrum, was due to a residue of 
air and electrode vapour. The absorptive effect of air upon 
the most refrangible rays was traced down to thicknesses below 
oor mm. Hydrogen also shows a strong absorption for these 
extreme rays, especially if insufficiently dried. 

Herr K. Mack, working in the Hohenheim Physical Insti- 
tute, has succeeded in demonstrating the occurrence of double 
refraction of electric waves in wood. That electric waves, un- 
like light waves, are capable of penetrating ood, was already 
found by Hertz. ‘‘It is not without surprise,” he says in his 
classical work on the ‘‘ Propagation of Electric Force,” ‘‘ that 
one sees the sparks appear inside a closed room.” But the 
fact that waves of electric force are transmitted in a different 
manner accordingly as they vibrate across or along the fibre of 
the wood, has only just been proved by Herr Mack, who gives 
a full description of his method in the current number of 
Wiedemann’s Annalen. ‘Tt is well known that two Nicoll 
prisms transmit no light when their principal planes are crossed, 
but that light may be made to appear by inserting a doubly- 
refracting substance between them. For the Nicoll prisms sub- 
stitute Hertzian concave mirrors with their focal lines crossed, 
and, instead of the tourmaline or other doubly-refracting sub- 
stance, insert a plate of wood 1o inches thick, with its fibre at 
45° to each of the focal lines, and you have Mack’s apparatus, 
The sparks, which are extinguished on crossing the two focal 
dines, reappear on inserting the wood in the manner indicated. 
This striking experiment forms another important link in the 
chain connecting the domain of light with that of electricity. 

In an admirable paper on the after-shocks of earthquakes 
{Journal of the College of Science, Imperial University of 
Japan, vol. vii. part ii.)}, Mr. F. Omori has attacked a some- 
what neglected branch of seismology, In three recent 
Japanese earthquakes,. those of Kumamoto in 1889, Mino- 
Owari in 1891, and Kagoshima in 1893, the after-shocks have 
been carefully recorded, and are here specially studied from the 
frequency point of view. Numerous tables are given, and also 
many curves showing the way in which the number of after- 
shocks varies with the time at different places. When their 
inequalities are smoothed away, these curves ‘differ little frome 
rectangular hyperbolas. At the same time, they show periodic 
fluctuations in the decrease of frequency of after-shocks. Be- 
sides the diurnal and annual fluctuations, six different periods 
have been ascertained, whose lengths range from a few hours to 
several months. In the case of the great Mino-Owari earth- 
quake of 1891, the after-shocks were most numerous some dis- 
tance to the south of the principal epicentral tract, which lay 
in the Neo valley. They also occurred more frequently along 
four axial lines, radiating from the vicinity of Koori, than in 
the neighbouring districts. Mr, Omori suggests that “the 
principal earthquake was caused by the formation of some great 
fractures beneath the Neo valley, and that the axial lines 
indicate the positions of four weaker or‘ deeper fractures, along 
which the crust is not yet in the way of steadily settling into 
equilibrium. 
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In a paper recently published (Journal of Geology, May- 
June 1894; Johns Hopkins University Circular, January 
1895), Prof. W. K. Brooks discusses from the zoological point 
of view a problem familiar to the geologist—the sudden appear- 
ance in the Lower Cambrian of’ a rich fauna in which most of 
the great classes of apimals are ‘represented by unmistakable 
forms. His conclusion is that early Cambrian times and those 
immediately preceding them formed a period of rapid modifi- 
cation induced by the first colonisation of the sea-bottom. Tis 
arguments may be briefly summarised thus :—Embryology indi- 
cates simple pelagic forms, as. the ancestors of all the great 
animab stems. The existing pelagic fauna consists in part of 
small and primitive forms, and in part of the specialised de- 
scendants of shore or bottom forms. ‘The fact that the latter 
are almost exclusively carnivorous imdicates the enormous 
wealth ofeplant-life, mostly of minute forms, on which ulti- 
mately the existence of all the fauna depends, and shows the 
extremely favourable character of the conditions of pelagic life 
to simpl€ organisms. The supply of these simple organisms is in- 
exhaustible, and on themhe bottom-fauna also depends for food. 
It is suggested that the gvolutiqgPof all the main stems of animal 
life took place at the surface*of the ocean, but that when their 
descendants had colonised the bottom the crowding that soon 
ensued there led fo fierce competition, especially between nearly 
related forms, and to the specialisation of the types already 
established, but not the preduction of new types. The develop- 
ment of hard skeletons was an early result of these conditions. 
Geologists will cértainly find many points to criticise in Prof. 
Brooks's suggestions, but they constitute an important addition 
to the djscussion of faunal origins, 


Ld 
ONE of the many botanic stations the advancement of which 

has been promoted by the Director of the Royal Gardens at 
Kew, is that at” Aburi on the Golfl Coast. A few interesting 
facts referring to the establishment and present condition of this 
station are given in the Kew eBulletin for January, from 
which the following information has been gathered. The site 
is in the hills, at an elevation of about 1400 feet, overdooking 
the sea-board, pear Accra and Pram Pram. In addition to its 
suitability for the growth of economig plants, Aburi is a valuable 
resort for European invalids. The locality has been greatly ` 
improved of late years, and it promises to become the centre of 
activity for many cultural indastries started by the Botanic 
Station. During the winter of 1893-94 Mr. William Crowther, 
the curator (appointed in 1890), was deputed to visit the West 
Indies ‘‘to observe the system pursued there in the cultivation 
of econogic plats,” and to bring back such useful seeds and 
plants as mightgwith advantage be introduced to the Gold 
Coast.” Mr. Crowther very successfully carried out the object 
of his mission, and publish&d a detailed repoft. ` Since then the 
work ofthe Aburi Station has made excellent progress, Thein- 
ception, as well®:s the actual work, so far accomplished in 
botanical enterprise at the Gold Coast, is entirely due to the 
Governor, Sir W. B. Griffith. He has given warm and con- 
sistent support to the station, and personally encouraged in 
every way the efforts of the curator, 


ad 

THE Forschungsberichte (Theil 3, 1895) Sf the biological 
station at Plèn, recently publ&hed, contains a number of 
interesting paper® on the flora and fauna and on the biological 
phenomena of the lakes adjoining the station. , Among the 
contents may be mentioned | the copious reports on the flora by 
Drs, Klebahn and Lemmermann, the faunistie contributions of 
Dr. Zacharias, and the memoirs of Drs. Zacharias and 
Strodtmann on the Plankton of the lakes. The investigation 
‘of the movements, periodicity, and changing quantity of 
floating organisms in inland waters can be pursued with such 


| ease and completeness, as compared with marine phenomena, 
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that biologists may look forward to the early achievement of 
valuable results by Dr. Zacharias and his assistants. The 
present report goes far to justify this expectation. i 


THE history of the Royal Microscopical Society; as told by 
Mr. A. D. Michael in his presidential .gddress last month, is 
contained in the February Journal of the Society. 


A BOOK of gummed labels, for the chemical laboratory, 
having the names of 750 special reagents, &c., printed upon 
them, has been compiled by Mr. W. H. Symons, and published 
by Messrs. A. Gallenkamp and Co. e 


We are always glad to see the Reports of the Natural Science 
Societies of our Publi@Schools. The twenty-fifth annual re- 
port of the Wellington Coflege Society has. just come to hand, 
and the abstracts of the lectures delivered under the auspices of 
the Society, as we as the records of observations in various 
branches of science, show that excellewt work is being done in 
creating and fostering interest in natur&l knowledge. 

e 
. e 

Mr, H. WARINGTON SMYTH’S {‘‘ Notes of a Journey on the 
Upper Mekong, Siam,” read before the Royal Geographical 
Society just a year ago, have been publisheđ in a handy and 
attractive form, for the Society, by Mr. John Murray. Siamese 
and Laos life are vividly described in éhe volume, and interesting 
information is given with regard to the geographical and general 
features of the country traversed. 


Tue Society for the Protection of Birds was called into 
existence to protest against ¢he slaughter of birds for decorative 
purposes. It now numbers more than eleven thousand members, 
and the fourth annual report shows that it plgys an important 
part in preventifg: the extermination of our rarer species of 
birds’ Owing to the Society’s efforts, that remnant of primitive 
ornamentation—the bird-we&ring fashion—is on the decline. 
The Bill passed last July, to amend the Wild Birds’ Protection 
Act of*1880gis given at length in an appendix to the report. 

Ld 


A HANDY work of reference, occupying an intermediate ` 


position between a mere sghool dictionary and a bulky lexicon, 
is Ogilvie’s ‘* Student’s.English Dictionary,” a new edition of, 
which, edited by Dr. C. Anifandale, has been published by 
Messrs. Blackie and Son. The new issue has been so greatly 
changed and augmented, that it is practically a fresh work, A 
large number of scientific and technical terms, many of them 
recently introduced? as well as thousands of other wards, have 
been added. The woodcut illustrations havebeen more, than 
doubled, there being’ now nearly eight hundred of them. 
Experience has taught us that the ‘‘ Students’ Dictionary” rarely 
disappoints thg inquirer ; in its improved and enlarged form, it 
will be even more useful. S 


MESSRS. MACMILLAN AND Co, will shortly publish an im- 
portant work on ‘“‘ Meteorology,” by Mr. T. Russel. The 
book has for its main object the explanation of the use of 
weathet-maps fo#the purpose of making forecasts. The various 
forms of meteorological instruenents are describeg, and a general 
view is taken of all knowledge connected wah the science of 
meteorology, and of interest in relation to weather changes. To 
a large extent, the volume refers to weather predictién in the 
United States, and to the use of wéather-maps in tfe prediction 
of floods along the lower Ohio and Mississippi Rivers, It will, how- 
ever, also appeal to European meteorologists, as well as assist in 
the development of scientific weather observation and predic- 

ion. Another work which will very soon be published by the 
same firm, is a translation of the late Prof. A. de Quatrefages’ 
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` 
“f Les Pygmées.” This volume, which js the. second in the 
Anthropological Series, has been translatéd by the editor of the 
series, Prof. F. Starr, of the University of Chicago. 


THE atomic weight of tungsten has been subjected to a 
careful revision by Prof. E.F. Smith, of the Pennsylvania Uni- 
versity, atid the specific heat of the pure metal again determined. 
Two independent series of atomic weight determinations have 
been carried out, in which Prof. Smith has béen assisted, re- 
spectively, by Miss M. E. Pennington and Mr. E. D. Desi, and 
accounts of the work are contributed to the current issue of the 
Zeitschrift fiir Anorganische Chemie. In the first series the 
method employed consisted in the reduction of pure tungstic’ 
acid to metal in a stream of pure hydrogen, and then deter- ' 
mining the amount of oxygen absorbed by the metal upon con- 
version of the latter into tungstic anhydride by ignition in con- 
tact with the air. The mean value of the atomic weight derived 
from nine such determinations, taking oxygen as 16, is 18492. 
The highest {and lowest values obtained differed by only 0°02 
from this mean value. The second series of determinations 
were based upon.the estimation of the amount of water. pro- 
duced during thw reduction of tungstic acid by hydrogen. 
Exceptional precautions were taken with the purification of the 
latter, in order to exclude error from this source. The mean of 
six experiments affords the value 184°70 for the atomic weight 
of tungsten, the greatest difference between the individual 
values being only 0'07. The slight difference of 0'2 between 
the results derived from the two methods of work is probably 
to be ascribed partly to the difference in the methods, and 
partly to the different personal factors involved. The mean ‘of 
the two series, 184°8, may therefore be taken as representing 
a close approximation to.the true atomic weight of tungsten. 
This value is considerably higher than the currently accepted 
one, 184'02, the number afforded by Clarke and Becker’s re- 

‘calculation of the experimental results of older determinations. 
The increase is in all probability due to the great pains which 
have been taken to remove the last traces of the lighter molyb- 
denum from the tungstic acid employed, a task which is par- 
ticularly difficult, and which most likely has never previously 
been so completely achieved. 


THE specific heat of the pure tungsten oblained during 
the course of the atomic weight determinations has been ascer- 
tained by Prof. Smith in conjunction with Mr. Grodspeed 
The method adopted was that described by Joly in 1886, in- 
volving the use of the ‘‘ gravimetric calorimeter.” The final 
mean value arrived at for the specific heat of tungsten ` 
0°0338, a result closely agreeing with former determinations 6 
this constant. The atomic heat obtained by multiplying the 
new value for the atomic weight by this number expressing the 
specific heat is 6'25, a value in fairly close accordance with that 
usually accepted as representing the constant of Dulong and 
*Petit for the truly metallic elements. 


The additions to the Zoological Society’s Gardens. during the 
past week include a Lion (Felis lo, $) from India, presented by 
Her Majesty the Queen ; a Black-striped Wallaby (Halmaturus 
dorsalis, å) from New South Wales, presented by Miss H. W. 
Howes; a Hairy-rumped Agouti (Dasyprocta prymnolopha, 
from Guiana, presented by Miss W. B. Jackson; a Roseate 
Cockatoo (Cacatua roseicopilla) from Australia, presente by 
Mr. A. Reynart; four Triangular-spotted Pigeons (Columba 
gutnea), two spotted Eagle Owls (Budo mazulosa) from South 
Africa, presented by Mr. J. E. Matcham ; a Fieldfare ( Turdas 
pilaris) British, presented by Mr., Gervase F. Mathew ; two 
Lions (Zelis leo, 8 ) from India, deposited ; an Eland (Oreas 
canna, 2), two Collared Fruit Bats (Cymonycteris collaris) 
born in the Gardens. 


rs 
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OUR ASTRONOMICAL COLUMN. 


ORIGIN OF THE LUNAR FoRMATIONS,—The experiments by 
which Scrope attempted to reproduce the characteristic features 
of the moon’s surface have beén repeated with slight modifica- 
tions by M. Stanislas Meunier, and the results which he has 
obtained are certainly very suggestive, if, indeed, they do not 
furnish the key to the origin of the various formations which 
the moon presents tous. (Comptes rendus, January 28,) Plaster 
is mixed with water in which a little glue has been dissolved to 
prevent too rapid setting, and the mixture is heated in a frying- 
pan over a gas-burner until ebullition commences; the gas is 
suddenly turned off at an opportune moment, and the mass is 
left to cool undisturbed. Experimenting in this way, and by 
varying the consistency of the paste, M. Meunier has obtained 
many features besides the intermingling circular cavities pro- 
duced by Scrope. The central peaks which are so frequently 
noticed in lunar craters are reproduced perfectly, being formed 
at exactly the same time as the circular borders, and even 
resembling their lunar prototypes in being generally somewhat 
lower than the edges of the craters. Further, the artificial 
craters tend to form in groups of two or three, or even more, 
and sometimes one ring will envelope several ; some parts may 
be covered with cavities, with or without central peaks, and 
relatively large smooth areas at once recall the lunar “seas.” 
If the experiment be carried on until nearly the whole of the 
water is evaporated, fissures also make their aPpearance. 

By covering the paste with fine grey sand at the moment it 
begins to boil, the results are said to be still more striking, and 
better adapted for photography. 

M. Meunier expresses the opinion that the moon has failed 


to pass through all the planetary stages, in consequence of the 


original relative scarcity of-fluids, and he believes this concep- 
tion to be confirmed to some extent by another modification of 
the experiment, in which the paste is covered with a rather 
thick layer of sand, representing the rocks forming the 
earth’s epidermis ; the ‘‘ volcanic” manifestations then change 
character, and more nearly approach terrestrial types, 


y CASSIOPEIZ,—This star has always possessed a special 
interest to spectroscopic observers since the discovery of bright 
lines in itsspectrum by Secchi. Continued observations seemed 
to suggest a periddicity in the visibility of the bright lines, but 
this question can now be attacked more completely by the 
photographic method. Fifty-three photographs, extending 
over a period of six years, have been taken at South Kensing- 
ton, and a first examination of the negatives has led 
to several important conclusions (Roy. Soc. Prot. vol. lvii. 
p. 173). The lines of hydrogen were constantly bright in 
the period covered by the photographs, and other bright lines 
were also seen in all good photographs. Further, the lines of 
hydrogen are double in all the photographs taken with sufficient 
dispersion, and the distance between the components is constant 
within the limits of error in measurement. Other conclusions 
are that the bright lines of hydrogen are superposed on broad 
dark bands, and that there are also other ill-defined dark lines 
in various parts of the spectrum ; these dark lines correspond 
very closely with the lines seen in the spectra of ¢ Orionis and 
Bellatrix. “This at once contradicts Prof. Scheiner’s recent 
statement that he does not believe it possible that dark lines can 
exist in the spectrum.” Dark lines have also been observed 
and photographed by Keeler. 

It will be seen that the spectrum presents numerous peculiari- 
ties, and an explanation of the physical condition of the star or 
stars which produce the different appearances is by no means 
simple. 

THE IDENTITY OF DENNING’S AND BRORSEN’S COMETS.— 


“It was pointed out in the Astronomische Nachrichten, No. 3271, 


that the orbits of the comet 1894 I (Denning); and Brorsen’s 
comet, intersect in heliocentric longitude 285°, and that early 
in 1881 the two objects must have been close to one another 
near the point of intersection (see NATURE, January 24, 
p. 302). The elements used for the comparison were, in 
the case of Denning’s comet, due to M. Schulhof. 
This computor gives new elements .for the comet, m 
Astr. Nachr. No. 3276, and expresses an opinion 
upon the suggested connection. He thinks that the 
elements compared, with the exception of inclination, certainly 
present some points of resemblance. More important, per- 
haps, is the fact that the point of intersection of the two orbits 
is nearly their point of nearest approach to the orbit of Jupiter. 
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Applying M. Tisserand’s criterion for the connection between 
two orbits, the value 0'47 was found for Brorsen’s comet, and 
0°50 for Denning’s, It is therefore concluded that the 
two comets formed at one time a single body, and that after 
their separation their orbits were more and more modified by 
Jupiter. 





. 
THE ANTITOXIC SERUM TREATMENT OF 
DIPHTHERIA} 


IL 
The Treatment, 


ASSUMING now fhat the antitoxic serum is available, how is 

itto be used? Ithas been strongly recommended that it 
should be used not only as a curative or direct therapeutic agent, 
but that it should also be used as a prophylactic—that is, as a 
protective agent against possible infecfon, especially during 
those periods when diphtheria is rife. It is almost too soon to 
consider this prophylactic property of antitoxic serum, as for 
some time to come the energy of those engaged in the prepara- 
tion and wse of this serum must be directed towards obtaining 
a sufficient supply for The treatment of casese of developed 
diphtheria, E 


° 
Results of this Method of Treatment, 


It may be well to consider what have been the results obtained 
up to the present,gand for this purpose the statistical method 
will probably carry most conviction, especially if it is possible 
to give full and accurate detail; and now that these statistics 
have been criticised not only by those who have used this treat- 
ment, but also by those who oppose it because it runs counter 
to their feelings anf ideas, they are every day more and’ more 
trustworthy, much fuller, and more valuable. A 

It is first necessary to determine the average case morlality 
ingliphtheria for some considerable period before the antitoxic 
tÆatment was introduced ; then to s@e what has been the lowest 
case mortality during an equal and similar period for which we 
have any statistics ; and lastly, to compare these with the case 
mortality of the period during which the antitoxic serum has 
been used. 

In Table I. are given the mean’ annual death rates from 
diphtheria per million living in Eħgland and Wales and in 


London, in four periods of three years each, 
e 


TABLE I, R 
s 1881-3 1884-6 1887-9. . 1890-2 
England and Wales 144 173 «=. 192 
London 213 287 315 377 


Dr. Sykes gives the following statistics :—During the year 
1892 there were 1962 deaths frou diphtheria in London, whilst 
in 1893 there were 3265, or nearly twice as many deaths. 

Now let us see what has been the case mortality. Statistics 
after correciion give the following results, During 1893 there 
were 13,694 cases gf diphtheria notified in London. The 
mortality G&monggt these cases was 3195 “(Lancet statistics 
correcigd), or 23'Pper cent. 

Table II. gives further information, and enables us to see what 
isthe diphtheria case mortalfty in large well-fdtund hospitals. 


e 
TABLE II. — Metropolitan Asylums Board: Admisseons and Case 
Mortality, Diphtheria, 1888-93. 


No. of No. of Percentage of 

Year. admissions, deaths. case mortality. 
1888... wee 99 46 46'4 
1889... a 722 275 38'0 
1890 942 e316 š 33°5 
W891 we 1312 os 307 30°2 
1892... æ 2009 -® 583 29'0 


1893 -ee 2848 30°3 


é : 
* Note.—Diphtheria cases have only been admitted into the 
Hospitals Since October 23, 1888. 

In Table IPI. are given statistics dealing with the diphtheria 
case mortality where the serum treatment has been used. 
Wherever possible, the case mortality over a considerable 
period is given in the last column of the table, for purposes of | 
comparison. i ; 

J A lecture delivered at the Royal Institution, on Friday, February 8 
by Dr. G. Sims Woodhead. (Continued from page 406.) 
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TABLE IIT. 
sls Soh Sug 
31E% 55| 885 
- FE Z Se] Fag 
B toad taal g 
. i z "3 
GERMANY, AUSTRIA, HOLLAND :— 
Kossel (up to May í 
1894) ... tas Berlin 233 54 | 23°0 
Kossel (March 15- . PER 
December I, : 64°7 
1894) ... re 117] 13 | IUI 
Bokai Buda-Pesth | 35! 5 | 14:2] 538 
Heubner... e Berlin 96! 37 385, 62°5 
Katz si 128 17 |132 389 
*Aronson ... »  &c |255| 31 | I2'r | 32°5-41'°7 
Körte s $5 121} 40 | 33I 538 
Ranke se Munich 19 44200] 492 
*Weibgen .. Berlin 65i 18 | 28'0 |° 400 
Börger Greifswald 30) 2| 66 20 
Kuntzen ... Oscher-geben | 25} 3 12 
Hager . *. | est or 4 
Möller Magdeburg 76 39°6 | . 556 
Sonnenburg` `... Berlin 107| 22 | 20°6 27°6 
*Bagnisky (quoted ` e 
by Virchow) ... j3 303 13°2 478 
*Hahn ie 3 2051 49 |} 24 400 
Wiederhofer Vienna 100; 24.| 24 | 526 
f Trieste 252| 4% | 17°83 438 
Schüler ..., . 32|none| o'o 
Strahlmann roo} ,, | œo 
` Rumpf ... Hamburg. 26 80| | r2°0 
Blumenfeld ° Ap@ria | soj 2| 4o d 38o 
Heim Vienna 27| 6 |222| 525 
Gnändinger s 27| II | 40°7 
Monti A èir : 25| Te 4 
Unterholzner ¢..; i 1 31) 8 | 253) 666 
Ganghofner Prague Ito] 14 |127 49 ° 
Other observers e 1 39] 4 |102 
FRANCE, ITALY, BELGIUM, SWITZERLAND :— 

Roux, Magin, and | - ? ' | 
Chaillou eh Paris:  |448/109 ' 245| 51°7 
Moizard ... | +. aon 231| 34 [44:7 | 50°02 

Lebreton... bs wey 242) 28 | 1r'5 Ÿ 
Rabot Lyons 47| 16 | 34°0} 500 
Mya Florence 17| 2 | w7 | 
Massei 3 Naples 4jnone| 00} 
Charon ... 5 Belgium 13) 4 | 30°7 | 
Seitz iy Constance 27| ri 37! 
AMERICA :— : 
White- ... s New York 32| 8 |2501 427 
. ž Twonot 
Muehleck Philadelphia | 2| o treated 
è é died 
Weich ae Baltimore 5| Ij 20 
Catlin o Il o ° 
Great BRITAIN :— 7 
Cases reported in _ | Average 
the Lancet and for 
British Medical ,- London 
Journal sal 123| 22 17| 23°73 
a e e. : | 
e e Average 
: : eo: for 
Washbourn, Good- bs | Hospital e 
all, andeCard ... 72, 14 | 19'4 ie 38°8 
2 ls 





It is objected, however, that general statistics of this kind are 

of comparatively little valie unless the age of the patient 

, treated is given. . In order to determine the foundation upon 
which this certainly very legitimate objection is based, I have 


1 There is probably some overlapping, especially in the Berlin figures, 
. This fact must be taken into account in dealing with this table as a whole. 
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taken four‘series of cases as reported, and have placed them 


` side by side. 


The percentages of deaths at certain ages in the 


London Asylums Board hospitals before the serum treatment 
are given in Table IV., the percentages of deaths of four 
observers who have used the serum, in Tables V. and VI. 


TABLE IV.—Showing the Mortality at Various Ages from 
Diphtheria admitted into the Metropolitan Asylums 


























Board’s Hospitals in the years 1888-93. 5 

Ages. E E || Magia 
Under 1. 146 | 102 69°9 
Ito2 ... 447 | 291 65'1 
2to3 639 ! 388 €0'7 
Zlo4 826 416 50°4 
4to5 9130, 400 43°8 
Totals under 5 ... 2971 1597 | 538 

. = | aio ey eee 
5 10 10... “ive 2462 705 28°6 
1010 1S... 1. œ.. 885 93 i 10°5 

TABLE V. 


Showing Aortality from Diphtheria at various Ages. 




































































Kossel, Wiederhofer.| Goodall. Total 

Ziyl 2 Leis ii 

Sie) cis ePeisig 

Bel ala aye (Pla 
Under'r year... | 3 | 1 [333] 8 asofis | 7 466 
I2 YEATS o — | 4} © | oo} 24 20o} 38 | rr j28'9 
2-3 » 18 | 2 jrr'r} 20 14°3 10 |22°2 
34 n 14 | 3 |214] 14 33°3 6 [16°2 
45 n 8 oe | BO] 3 [x5°5] 16 50°90 1x |239 
Total under S.. | s9 | 9 |xs’2] 82 go’ofz8r | 45 |24°3- 
5-10 years 45.| 3 | 66] 15 g'i 5 |, 60 
1015 p rg rt 77} 3 oof 26] x} 3°8 
Grand totals ... jury | r3 jivi jroo 19°4f289 | 5x |176 

1 None of these were more than 13 yeats of age, 
TABLE VI, 
Baginsky (quoted by Virchow). 
Without serum treatment. | With serum treatment. 
Treated.| Died. |Per cent.| Treated.| Died. |Per cent. 
oy Renae d -- ae | 

o-zyears...) 33 | 23 | 6&7 | 34 7 8 | 23°5 

ee BHA ayer ces 56 37. | 661 82 16 | r95 

4-6 ,, so 27 540 8i , 2 | 86 

6-8 ,, 44 15 | 34°! 46 5 | 109 

8-10 ,, 24 7 | 29'2 30 3 ' Io’ 

10-12 ,, 14 I |}, 7 8 ! o ., oQ 

12-14 ;, 9 o o'o 12 1 i 83 

i 
230 110 47'8 | 303 40 132 

















“It is very important, however, that the period of the disease at 
which the treatment is commenced should be taken into account, 
far, as already indicated, experience has taught that the later 
the stages of the disease at which this serum is injected, the 


stronger must be the dose given. 


It is necessary, therefore, to 


separate the cases in which the treatment is commenced at an 
early period from those in which it is commenced only when 
the poison has had time to disorganise the tissues, and to render 


them incapable of reacting to the antitoxic serum. 


oo 
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The following table (VIIL ), given by Kossel, brings out the 
great importance of this element in keeping down the case 


mortality. In the first column is given the day of the illness 
on which antitoxic serum was first injected :-— 
TABLE VII. 
Day of illness, Treated. Died. Percentage. 
L a 14 ay o o'o 
II, 30 I 3°3 
III. 29 o o'o 
IV. 9 I I'l 
V. II 2 18° 
VL 6 3 50'090 
VII 5 2 40°0 
VITI. 6 2 33°3 
IX. I I 100°0 
Unknown 6 I 166 
117 13 IiI 


For statistical purposes, too, only those cases which have 
been bacteriologically examined, and found to.be due to the 
action of Loeffler’s diphtheria bacillus should be accepted as 
being cases of true diphtheria, As most of the cases in which 
the diphtheria bacilli are absent run a much milder course, and 
are much more amenable to general treatment, and as many of 
these have been included under diphtheria in Be old statistics, 
such elimination will necessarily make the record tell rather 
against the antitoxic serum treatment than in its favour. 

From a somewhat extended experience (although condensed 
into a very short period of time) I am satisfied that this question 
of the Loeffler bacillus is most important, and that every case 
in which the serum is used should be _bacteriologically 
examined. e 

It has been said, however, and said very truly, that statistics 
may be made to prove anything, and I have heard it said that 
the observation of a few cases of diphtheria under the antitoxic 
treatment is worth all the statistics that could be brought 
together for convincing a man of the value of the antitoxic 
serum treatment. 

A distinguished physician, who has had charge of diphtheria 
wards for some time, informs me that the patients he sees now 
wear an entirely different aspect from those he saw before the 
serum treatment was adopted. Instead of being struck by the 
stupor, the pain,the difficulty of breathing, and the other distress- 
ing symptoms that so frequently manifest themselves during the 
course of this treacherous disease, he observes children with 
patches of membrane in the throat sitting up and playing with 
their toys. There is little of that distress of breathing, very 
little of the anxious „look, and the wards altogether present a 
much: more pleasant and genial appearance than he has ever 
before noticed. The other day I received a short note from 
another colleague, who has been going over the German hospitals 
to study this question, in view of taking out with him to the 
colonies a supply of antitoxic serum ; he also states that this 
difference in the appearance of the diphtheria wards has im- 
pressed him far more than any statistics he has yet come across. 


The alleged Ill-effects of the Use of the Serum. 


It has been said that most unfavourable symptoms have 
followed the exhibition of this serum. Therecan be no doubt of 
the fact; but after a careful study of the cases reported, I am 
thoroughly convinced that a very large proportionjof them, at any 
rate, are merely fost hoc, and not propter hoc. There can be no 
doubt that a kind of nettle-rash makes its appearance during the 
course of treatment, and that this may be accompanied by pains 
in the joints, Both these conditions, however, are usually quite 
transient, and seldom give rise to permanent ill effects. 
Albuminuria has also been ascribed to this treatment; but any 
one who has had to deal with children not only suffering from 
diphtheria, but from any form of disease, and even from none at 
all, will bear witness that albuminuria in children is of compara! 
tively frequent occurrence. It is not striking, therefore, that 
those who have hitherto paid little attention to this subject should, 
when they come to make a careful examination of children af- 
fected with diphtheria, find a considerable number of cases in 
which transient albuminuriais a prominent symptom. More 
than this, however, it has been my duty to examine a large num- 
ber of cases in which diphtheria has proved fatal, and in these 
cases there were certain lesions in the kidney, so distinct and so 
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frequently present, that in describing them I used to note simply 
“‘diphtheritic - condition,” and then describe in detail only 
those features in which the appearances differed from the type 
that I had in my mind. This will indicate to you that altera- 
tions in the internal organs, especially in the kidneys, such as 
would lead to marked interference with the performance of their 
proper functions, were present, and had been noted long before 
the antitoxic serum method of treatment came into use. I may 
give an example of what, under certain circumstanges, might have 
been used as a powerful argument against the use of antitoxic 
serum. In the Deutsche Medizinischer Wochenschrift for 
December 20 of last year is reported a case of acute hzemorrhagic 
nephritis coming on after the use of Behring’s curative serum. 
The patient recovered, Buta similar case of acute haemorrhagic 
nephritit in diphtheria, in which, however, the curative serum 
was not used, is reported in the same number of the same journal. 
The author of the second paper quotes some interesting statistics 
to show that albuminuria is of frequentgccurrence in cases of 
diphtheria not treated with antitoxic sum., One observer found 
it in 131 out of 279 cases ; another in 16 out of 533 ; another in 60- 
per cent. of all his cases; another in 227 out of 470. Sup- 
pression of urine has also been ascribed to @he action of this 
agent; buPhere again, if agcareful search be made of the records 
of diphtheria cases treated under the old metHod, it will be 
found that just as in scarlatina angl acute specific infective dis- 
eases generally, but especially jr® those associated with rapidly 
supervening toxic symptoms, suppression of the urine is of 
common occurrence; and until we have statistics on these 
several points, whieh can be compared with those above men- 
tioned, it will be impossible and unjust to ascribe conditions to 
the therapeutic agent which, so far as those best able to judge 
can see, are to be ascribed t the disease itself. : 
It has been helg by some that the paralysis, which is 
so common a sequel of diphtheria should disappear entirely 
under the use of what they are pleased to call a specific cure for 
the disease. It should be remembf®red that the antitoxic serum 
cagnot måke good any organic damege that has’ been caused by 
tHe action of the toxic products of the diphtheria bacillus. It 
may stop their action on the tissues, and it may stimulate the 
tissues to react agajnst the poison, but,to the tissues themselves 
must be left the process of repair; the vis medtcutrix nature is 
alone responsible for the making good of damage already done. 
This damage may be done at a very early stage of the disease, 
and if the nerves or the muscles are attacked before the anti- 
toxine is injected, then we must expect to find degenerationgand 
evidence of these degenerations in the various forffts of post- 
diphtheritic paralysis ; but of this we may be sure, the sooner 
the poison is antagonised the less will be the risk of permanent 
damage to the tissues. It is for this reason, I believe, that the 
antitoxic serum treatment of diphtheri@has been so much more 
successful than she antitoxic serum treatment of tetanus. f 


Conclusion. 


The hope of success in diphtheria depends upon the early 
application of the remedy. One word of warning. It should 
not be accepted that this agent can reduce theeure of diphtheria 
to a mere process gf injection. Everything must be done to 
imprové the conditions under which the patients are treated, to. 
maintain their strength, tẹ give them fregh air, cleanly 
surroundings and good general hygienic conditions. It 
will be found withal that a certain number of deaths from 
rapid poisoning wil®take place, while a number of others will 
Succumb in the later stages of the disease. This serum can no- 
more act as a specific in every case than can quinine cure every 
case of malaria ; but if properly used, we believe it will reduce 
the mortality in a very marked degree,.and if at.the same time 
those practical sanitary reforms and improvements for which. 
our country is so justly renowned are cafried out,eve may expect. 
that diphtheria as a scourge may gradually die out from our midst. 
As Dr. Seaton péinted out at Buda-Pesth, we have done more. 
in this country to improve the gonditions associated with most. 
specific infective diseases than any other nation in the world. 
If, now, wè can graft on to our system what is best in Behring’s: 
treatment, I afn convinced that we shall soon have diphtheria 
statistics which will compare very favourably with any that have 
yet been presented. The antitoxic serum treatment is only 
one of our lines of defence against this disease ; but so much 
progress has already been made along this line, that within a. 
few years, or even months, we may fairly anticipate the an- 
nouncement of still greater. advances and successes, 
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DR. DUBOIS’ SO-CALLED MISSING LINK} 
AT a meeting of the Royal Dublin Society, held on 
Wednesday, January 23, Dr. D.J. Cunningham, F.R.S., 
Professor of Anatomy in the University of Dublin, and Hon. 
Secretary of the Society, read a paper upon the characters 
presented by the fossil remains recentdy described by Dr. 
Eugene Dubois. (See NATURE, January 24, p. 291.) The 
following is an abstract of this communication. nw 
The fossil remains are three in number, viz. : the upper pari 
of a cranium, a right-upper wisdom tooth, and a left femur. 
These ‘are believed to belong to. the Pleistocene period, 
and, according to Dubois, present characters which justify him 
. in placing the animal to which they belonged in a new family 
which stands midway between man and the apes, The speci- 
mens were found in Java, on the left bank of the Bengawan 
River, in the neighbowghood of Trinil. Each was exhumed 
at a different time, but alBat the same level, viz. 1 m. below 
the dry-season level of the river, and from 12°to 15 m. 
below the level of the plain through which the stream has cut 

_its way, e 
The characters assigned to the new family prop®sed by 
Dubois are the’ following: ‘‘Cranium absolutely and rela- 
tively to body-size, much moregroomy than in simiidz, but less 
roomy than in hominid ; cranial tgpacitY about two-thirds of the 
average capacity of the human cranium. The inclination of the 
cervical surface of the occiput distinctly stronger than in simiidæ. 
Dentition after the type of the simiidæ. Femur similar in its 
dimensions to that of man, and designed for the upright walk 
and attitude.” 

The leading peculiarities of the® cranium of the so-called 
Pithecanthropus are: (1) the low depressed,character of the 
cranial arch ; {2) the extreme narrowness of the frontal region ; 


a °> fb 





Fic. 1.~-Outlines of the cranial arch of: æ, ordinary Irish skull; 4, skull: 


of a microcephalic idiot; c, the fossil cranium described by Dubois; 
d, skull of a gorilla. The base-line is one which passes through the 
external occipital protuberance behind, and the centre of the glabella in 
front. . Paii e 


; ° 
and (3) the striking development of the superciliary fidges, 

` These.are all to*some extent simifin features: and when out- 
lines .of the antero-posterior cranial arch of an ordinary Irish 
skull, of the skull of a microcephalic idiot (the brain of which 
presented many atavistic characters), of the fossil cranium, and 
of the skull of a young female gorilla, are reduced to the same 
size and superimposed over each other, it is seen that the idiot 
cranium and the fossil cranium present almost identically the 
same curvature; further, these two outlines occupy a place 

7 almost exactly midway befweeen the Irish cranial outline and 
that of the gorilh. .(Fig. 1.) 

Another combination, eqywally, interesting arad equally in- 
structive, is one in which the outlines of the antero-posterior 
cranial arch of the fossil form, of*the Neandérthal skull, of the 
Spy cranium No. 2, and of the ordinary Irish skull, are super- 
imposed over each other. (Fig. 2.) 
arch is seen to present almost exactly the same characters as those 
ofthe fossil form, and, further, to lie nearertoit than to the outline 
of the atch of the modern Irish skull, The Spy cranium Ne. 2 
takes its place between the normal skull and the Neanderthal 
cranium, so that by a series of easy and nearly equal gradations 


1 “ Pithecanthropus erectus, eine menschaenliche Ubergangsform aus 
Java.” By-Eugene Dubois, (Batavia, 1894.) 


NO. 1322,,VOL. 5I] 


. £ 


In this the Ne&nderthal - 


we are led from the fossil form up through the Neanderthal and 
Spy forms to the modern cranial arch. 

The heavy, strongly marked superciliary ridges constitute 
another Neanderthaluid feature of the fossil form, but the trans- 
verse frontal diameter is very much less than that of the 
Neanderthal or Spy crania. In this respect the fossil cranium 
closely approaches the microcephalic skull referred to above, 
and also the skull of the gorilla. s 

When the measurements of the fossil cranium 
with those of the Neanderthal and Spy skulls, 
resemblances become manifest. 


are compared 
other striking 

















Maximum . ` 
= antero | tamverse |e | Cranial 
Ld diameter. | index. [@P4ctty 
Fossil cranium 185 130 7o |1000(?) 
| Neanderthal cranium 200 144 y2 |1200(?) 
Spy cranium No. 1 200 140 70 — 
Cranium of intelligent 
adult woman nf€asured 
in the Anthropometric 
Laboratory of Trinity 
College ish wes 167 139 832 | — 








The fossil cranium is thus only 15 m.m. shorter and r0 m.m, 
narrower than the Spy cranium No. 1, In every anthropo- 








Fic. 2.—Outlines of the antero-posterior cranial arch of: æ, ordinary Irish 
skull; 4, Spy cranum No, 2; c, Neanderthal cranium $ g, the fossil 
cranium déscribed by Dubois; e, the skull of a gorilla. Base-line the 
same as in Fig r. “ 


metric laboratory intelligent individuals are occasionally 
measured who possess an antero-posterior cranial diameter 
very much less than that of the fossil cranium. In these cases, 
however, the head is usually brachycephalic, and presents 
a high and full cranial arch. In the above table the 
ediameters of one of the smallest heads measured in the Dublin 
University Laboratory are given.} 

Dubois calculates, from a comparison with ape crania, that 
the fossil specimen had originally a capacity of at least 1000. 
The average capacity of the European skull may be said to. 
range from 1400 to 1500 (Welcker), and the Neanderthal 
cranium has been computed to have had a capacity of 1200. 
In this respect, therefore, the Neanderthal skull takes an inter- 
mediate place between that of the fossil form and of the 
Etropean. Further, it should be borne in mind that a capacity 
of 1000 is usually regarded (as indeed Dubois points out) as 
bajng the physiological minimum for the human cranium. 

From !these considerations the fossil cranium described by 
Dubois is'unquestionably to be regarded as human, It is the 


1 A female cranium from the Island of Inishboffin on the west coast of 
Ireland presents an antero-posterior diameter of 178 m.m., and a transverse 
diameter of 129 m.m. In both of these diameters, therefore, it is smaller 
than the Java fossil cranium. It differs from the latter, however, in possess- 
ing a very lofiy antero-posterior cranial arch. 7 


. + 


FEBRUARY 28, 1895] 


NATURE 


429 





-_—— 


lowest human cranium which has yet been described, It pre- 
sents many Neanderthaloid characters, but stands very nearly as 
much below the Neanderthal skull as the latter does below the 
ordinary European skull. The similarity in form which it 
presents to the microcephalic cranium, with which it has been 
compared, is undoubtedly interesting, but on this account we 
are not to conclude that it belonged to a person of feebler in- 
tellect than others of the same race. The Neanderthal skull 
was supposed by certain observers at one time to have been 
that of an idiot, but this idea was disposed of when other 
crania, presumably belonging to the same geological period, and 
possessing similar characters, were discovered. That the fossil 
cranium should in many respects resemble certain microcephalic 
skulls, is not surprising : indeed, to some extent it was to have 
been expected, seeing that a considerable number of this class 
of idiots present undoubted atavistic characters in so far as brain 
and cranium are concerned. 

Dubois, in his description of the fossil cranium, institutes a 
close comparison between it and the crania of the higher apes, 
and only incidentally touches upon its relationship with the 
human cranium, He asserts that no good could arise from a 
comparison between it and the Neanderthal and Spy remains, 
seeing that the latter are pathological. It is not within the 
scope of an abstract, such as this, to take up the gauntlet ona 
question of this kind. It will be sufficient @ assert an entire 
accordance with the views so ably advocated by Prof. Huxley, 
viz. that the Neanderthal and Spy crania are typical of the 
earliest human race with which we are acquainted. 

It is not necessary to delay over the femur. That it is 
human in every respect, no one could for a single moment doubt. 
Further, it is curious to note that its form and proportions are 
more those of a modern than of a prehistoric thigh-bone. It 
presents none of the characters which distinguish the Spy femora. 
Its length is 455 m.m., therefore the height of the individual to 
whom it belonged must have been 1654 m.m., or, in other words, 
about the same as that of an average Frenchman.! From the 
fact of the femur being found at a distance of from 12 to 15 m. 
from the place where the cranium was discovered, as well 
as from other considerations, it is very unlikely that the two 
specimens belonged to the same individual. 

The tooth is undoubtedly a very remarkable specimen. Its 
great size and strong divergent fangs are characters which at 
first sight appear to separate it widely from an ordinary human 
upper wisdom tooth. But we know that in low races, such as 
the Australian and the Negro, and also inthe ancient Neander- 
thaloid race, the wisdom tooth has not undergone the same 
retrograde changes which we observe in the European and 
other mesognathic or orthognathic people. If we take the 
mean of the antero-posterior and the transverse diameters of 
the crown of the fossil tooth, we get a result of 13°3. A right 
upper third molar extracted from the jaw of a negro, treated in 
the same way, yields a result of 1r°5, whilst three Irish upper 
wisdom teeth, selected at random, give an average of 9. The 
negro tooth is thus seen, in point of size, to be as far removed 
from the European tooth as the fossil tooth is from it, and the 
same may be said for the condition of the fangs. The fossil 
tooth, so far as one can judge from the figure, is fashioned more 
after the human model than the simian. The variability of an 
upper wisdom tooth in man is very remarkable, not only in 


regard to size, but also in the disposition of its cusps and 


fangs.? 

From what has been said, it will be seen that the skull and 
the tooth, even granting that they are from the same individual, 
present no such characters as would warrant the formation of a 
new family. The cranium at least is undoubtedly human. Most 
certainly they are not derived from a transition form between 
any of the existing anthropoid apes and man; such a form 
does not and cannot exist, seeing that the divarication of the ape 
and man has taken place low down in the genealogical tree, and 
each has followed, for good or bad, its own path. The so-called 
Pithecanthropus is in the direct human line, although it occupies 
a place on this considerably lower than any human form at 
present known. ` ; e 


+ Topinard gives the average height of the French as 1650 m.m. 

2 In the museum of the Dublin School of Dental Anatomy there is an 
upper wisdom t.oth extracted from the maxilla of an Irishman, the crown of 
which presents a transverse diameter of 13 m.m., and an antero-posterior 
diam-ter of r2 m.m. (mean result t2°5)}; which possesses seven cusps and 
four stout fangs; two of the latter being partially fused. This tuoth is 
very little smaller than the wisdom tooth of the fossil form, and is more remark- 
able in the way of cusps and fangs. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


OxrorD.—The Biological Club held its jubilee meeting on 
Saturday last, when the professors of the biological faculties in 
the University were @ntettained to a commemorative dinner 
given in Merton College. The ravages of influenza unfortun- 
ately deprived the Club of the presence of several familiar 
members and of more than one expected guest ; but the presence 
in Oxford of Prof. Bayley Balfour gave the Club an opportunity 
of extending its welcome to an old friend and an additional 
distinguished visiton In the absence of Mr. G., C., Bourne, 
the présidential chair was taken by Mr. Henry Balfour, of 
Trinity. Profs. Bayley Balfour and Lankester replied for the 
guests, 

In accordance with a recommendation from the Board of 
Faculty of Natural Science, the Coffncil has approved of the 
subject of Astronomy being added to the list of subjects which 
may be offered in she Honour School of Natural Science. For 
a reason which is not very obvious at first sight, a candidate -- 
who offefs Astronomy &s a final subject must,have obtained 
honours in the first or second public examination, but need not 
have passed any of the preliminaey science examinations ; and 
a candidate who has passed ghe science preliminaries is not 
eligible to compete in the Honour School of Astronomy unless 
he has obtained honours in the first or second public examina- 
tion. The objec? of this rule, which places the School of 
Astronomy in a position different to that of any other science 
school, is to compel candjdates to take Honours either in 
Mathematical Moderations or Finals before entering on 
Astronomy. But she object is not attained, for as the statute 
now runs, a man who has taken honours in ClassicaleModerations 
or in any Final Honour School may enter for the Astronomical 
School, whilst a man scientifically trained cannot. It ‘may be 
hed tHàt the rule, which as it st€nds is absurd, may soon be 
rectified. The subject of Astronomy has long been an optional 
or additional subject in the Honour School of Natural Science, 
but like other additional subjects, hms not attracted students, 
Astronomy having asserted its claims to recognition, Anthro- 
pology has followed its lead, and the Faculty of Natural 
Science has by a large majority senė up a recommendation to 
Council that the subject of Anthropology should be added to 
the Final School. The answer ef Council has ngt yet been 
received. . 

In a Congregation held last week, the Curators of the Univer- 
sity Chest were empowered to make Mındry payments to the 
Curators of the Botanic Garden, to brjpg up the whole income 
of the Garden during each of the next four years to a sum 
sufficient to defray its expenses. e 

Mr. G. C. Bourne, Fellow of New College, has been elected 
a Delegate of the University Museum, in place of Mr. E. 
Chapman, Fellow of Magdalen College, resigned. 


CAMBRIDGE.—The vacancy in the Sadlerian Professorship, 
caused by éhe death of Dr. Cayley, has beer filled up by the 
election of Dr. A.gR. Forsyth, F.R.S., University Lecturer in- 
Pure Mathematics. Dr, Forsyth is well known as the author 
of standard text-books on Differential Equation® and the Theory 
of Functigns, and of many papers on the higher branches of 
pure’ mathematics. p He is a Fellow of Trinity, and a member 


i| of the Council of the Senate. 
è Dr. Charles Waldstein, Reader in Classical Archeology, 


has been elected to the Slade Professorship of Fine Art, vacant 
by the retirement of Prof. Middleton. 

A shower of  fly-sheets” has fallen on the University on 
the question of requiring further evidgnce of power to yrite ° 
essays in the various degree examinations. The questions will ‘ 
be decided by the vote of the Senate on Thursday afternoon. 





e 
e SINCE 1892 there has been’ a decrease in the number of 
candidatesdor entrance into the Central Technical College at 
South Kensington. But though fewer candidates have pre- 
sented themselves, the number admitted is about the same, 
indicating either that the examiners lowered the matriculation 
standard, or that candidates were better prepared for the ex- 
amination. In the report of the work of the College during 
the session 1893-94, various causes, are given to’ account for the 
diminution of canuidates. One is the great increase of lacili- 
ties for obtaining technical education ia London and in the 
provinces since the College opened. To what extent this in- 
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crease of schools for technical education may help or hinder the 
development of the Central Technical College remains to be 
seen. If to some extent it increases the competition for 
students, on the other hand it may, in the long run, more than 
compensate for this by increasing the public appreciation of the 
value of technical education. It is also $uggested that probably 
the falling off in the number of candidates for admission is 
chiefly due to the continued commercial depression, and happily 


this isa disadvantageous condition which may be expected to 
Saar 


pass away. i 
‘A copy of the programme of the College, received at the 
same time as the report, shows that thé College is far and 
away in advance of similar institutions in London, and is in 
the highest degree competent to provide ‘‘for the higher 
` technical education, in which advanced instruction shall be pro- 
vided in those kin@s of knowledge which bear upon the 
different branches of neddactive industry, whethgr manufac- 
tures or arts.” : 





"SCIENTIFIC SERIALS 
e 


American Journal of Scienc? Febratary.—On the relation of 
gravity to continental elevation, by T. C. Mendenhall, De- 
terminations of the intensity of gravitation made by the Coast 
and Geodetic Survey, and by Commander® Defforges, and ex- 
tending across the North American continent, bring out the fact 
that the deviations from the values of gravitation as deduced 
from the theoretical shape of the eafth’s spheroid, are in a direct 
relation to the elevation of the observing stagion above sea-level. 
. An explanafion based upon differences in the density of the 
surface layers is difficult to find, but the fact is undoubted.— 
Glacial phenomena of Newf®undland, Labrador, and Southern 
Greenland, by G. F. Wght. The ice-sheet of “Sout 
Greenland formerly sent glaciers down through all the fiords, 
_ filling them to a height of about 2000 feet, dnd pushing even to 
the very margin of the qpntinent. Greenland, therefore, like 
the rest of thé world, has had its ice age, which has already 
partially passed away. During the maximum of the ice 
extension, the mountains hordering the sea in Southern Green- 
land formed innumerable “nunataks.” The ice was not thick 
enough to cover them in solid mass, and there is no probability 
that the if extended far out into Davis Straits. In Labrador 
and Newfoundland, on the other hand, all tha mountains were 
completely covered with glacial ice, which extended far out 
over the bordering continental plateau. The facts point to con- 
siderable preglacial eleV&tions of land, followed in Labrador, at 
least, by a period of extensive depression below the present 
level, and subsequent gradual elevation. There is evidence of 
the recent date of the glacial ‘period, while the indications of 
recent changes of level point to terrestrial rather than astronomical 
causes to account for the vicissitudes of the glacial period. 
—The Pithecanifropus erectus, Dubois from Java, by O. C. 
Marsh (see pp. 428-29). i £ 


Bulletin of the American Mathematical Society, vol, i.°4 (New 
York, January 895) —A pathetéc interest is attached to the 
second article, ‘‘ Note on a memoir in Smith’s collected papers,” 
as it must have been amongst the last pieces of work done by 
Prof, Cayley. The memoir is that on t Theta and Omega 
Functions (Smith papers, vol. ii. pp. 415-623). The notice is æ 
‘very slight one, and gives an abstract of the contents of the 
memoir.-—The opening paper is a presidential address, delivered 
before the American Mathematical Society at its annual meet- 
ing, December 28, 1894, of which the title is, “The Past and 
Futflre of theGociety.”" Dr. McClintock traces the growth of 
the Society from its origin ip 1888 as a small mathematical club, 
meeting at Columbia College, whose first me@ing was called by 
a circular signed by three young men, up @o its present mem- 
bership of 251. A paragraph points out that the pioneer of afl 
these mathematical societies which have subsequemtly sprung 
up was the London Mathematical Society. ‘* Phere had been, 
no previous example of a similar organisation, and fears were 


felt and expressed that its management might naturally drift , 


into the hands of a few having time and energy to give to its 
affairs, and that there might thus be serious danger of its falling 
into the control of a clique. The lapse of time has developed 
the fact that the leading members of that Society have been 
men of broad views, unusually free from personal prejudice, and 


-quick to recognise talent wherever displayed. We may almost i 
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conclude from the history of that Society that proficiency in the 
science of mathematics is distinct evidence of a well-balanced 
mind.” We repeat the wish we have previously expressed for 
the continued success of this flourishing young branch. In the 
Notes the new officers and Council are given, the new President 
being Dr. George W. Hill.—A long list of new publications 
closes the number. i 


In the numbers of the Journal of Botany for January and 
February, new plants are described by Mr. A. Fryer from 
Scotland (a new hybrid Fotamogefon); by Mr. R. P. Murray, 
from Teneriffe; by Mr. W. Fawcett, from Jamaica; and by 
Mr. H. N. Ridley, from the Malay Peninsula, Mr. A, Bennett 
discusses the claims of Juncus tenuis to rank as a British 
species. 





SOCIETIES AND ACADEMIES. 
Lonpon 


Chemical Society, February 7.—Dr. H. E. Armstrong, 
President, in the chair.—The following papers were read: 


‘The action of heat on ethylic 8-amidocrotonate ; Part ii., by 


J. N. Collie. During the destructive distillation of this salt, 
ay-dimethyl-a!-eehoxypyridine, a dimethylpyrrol and a pyridine 
derivative, CHNO, are produced together with ethylic 
Jutidonemonocarboxylate.—The acidimetry of hydrogen fluo- 
ride, by T. Haga and Y. Osaka. Phenolphthalein is the best 
indicator to use in the titration of hydrofluoric acid. The 
authors’ experiments with litmus suggest that the molecular 
composition of hydrogen fluoride is HF; or “H,F,.—Composi- 
tion. of ancient silver ornaments from Peru, by Miss C, Walker. 
.—Molecular change in a silver amalgam, by Miss F. T. Little- 
ton.—On heating silver amalgam, preferably of the composition 
Ag Hg,, considerable swelling occurs ; this can only be attri- 
buted to molecular change, inasmuch as gas is not evolved. — 
Sulphocamphylic acid II., by W. H. Perkin, jun. Further 
evidence has been obtained indicating that this acid has the 
composition CgH,,(SO,H).COOH; the acid yields two 
isomeric acids ÇH, COOH on fusion with potash. Other 
new . derivatives have been obtained.—Derivatives of ethylor- 
thotoluidine, by W. MacCallum, jun.—Acetyl derivatives of 
benzaconine and aconitine, by W. R. Dunstan and F. H. Carr. 
A number of unsuccessful attempts have been made to convert 
benzaconine into aconitine by introducing an acetyl group ; two 
isomeric triacetylbenzaconines and a tetracetylbenzaconine are 
obtained on acetylation. The authors have also prepared di- 
and tri-acetylaconitine and triacetylpyraconitine.—Aconitine 
aurichlorides, by W. R. Dunstan and H. A. D. Jowett. A new 
examination of the three modifications of aconitine aurichloride 
confirms the authors’ previous assertions as to the existence and 
nature of these compounds. The alcoholate of aconitine 
aurichloride described by Freund and Beck is the B-aurichloride 
containing a little alcohol. ; 


Entomological Society, February 6.—Prof. Raphael 
Meldola, F.R.S., President, in the chair.—The President 
announced.that he had nominated the Right Hon. Lord Wal- 
singham, F.R.S., Mr. Henry John Elwes, and Prof, Edward 
B. Poulton, F.R.S., Vice-Presidents of the Society for the 
Session 1895~96.—Mr. W. F. H. Blandford made some re- 
maiks regarding Mons. Brongniart’s donation to the library, of 
his monograph entitled ‘* Recherches pour servira Phistoire des 
Insectes Fossiles des Temps Primaires.” Mr. Blandford also 
called attention to figures of pupa of species of Spalgis 
(Lyczenidee), in the Yournal of the Bombay Natural History 
Society. A discussion followed, in which Mr. Hampson and 
Mr. McLachlan took part. —Canon Fowler exhibited, on behalf 
of Mr. C. A. Myers, an unusually fine specimen of Spharia 
robertsi, growing from the prothorax of an underground larva 
eof a Hepialus, supposed to be X. virescens, fiom New Zealand. 
Mr, McLachlan said that there was a doubt whether the cater- 
pillar should be referred to this species. Mr. Blandford stated 
that the French Government had set aside a’ section of the 
Pasteur Institute at Paris for the study of entomophagous fungi. 
—Prof. L. C. Miall, F.R.S., and Mr, N. Walker, communi- 
cated a paper entitled ‘‘On the Life History of Pericoma 
canescens (Psychodide),” with an Appendix by Baron Osten- 
Sacken.—Herr Jacoby read a paper entitled “Contributions 
to our Knowledge of African Phytophagous Coleoptera.” Dr. 
D. Sharp, F.R.S., remarked that Erichsen began the ‘In- 
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s— 


sekten Deutschlands ” some sixteen years ago, and as he was | 


engaged on a classification of the Coleoptera of the world, he 
included a considerable ‘number of these exotic species in his 
work.—Mr. G. F. Hampson read a paper entitled ‘‘ Descrip- 
tions of New Heterocera from India,” 


Mineralogical Society, February 5.—Dr. Hugo Müller, 
F.R.S., in the chair.—Prof. Judd read a paper on some simple 
crystalline rocks (massive minerals) from India and Australia. 
From specimens supplied by Mr. T. H. Holland, of the Geo- 
logical Survey of India, Mr. P. Bosworth Smith, late Govern- 
ment Mineralogist at Madras, and Mr. C. Barrington Brown, 
the author was able to make known some new types of rocks. 
Two remarkable forms of corundum-rock were noticed, one 
from Pipra, S. Rewah, first brought to the knowledge of 
mineralogists by Mr. F. R. Mallet, and the other from Hunstir 
Talug, in the Mysore State. A fibrolite-rock, derived from the 
same district as the last, was also noticed. A new variety of 
tourmaline (schorl)-rock with a fibrous texture, having a wide 
distribution in India, was likewise described, and an analysis, 
together with a description of the optical properties of the 
mineral, was given. From the Bingera district in New South 
Wales, two dykes were described as traversing masses of serpen- 
tine, one being composed of a green garnet-rock (grossularite ?) 
yielding gold, and the other of picotite, the chrome-spinel. 
—The Earl of Berkeley read a paper @m an accurate 
method of determining the densities of solids,. in the 
course of which it was shown that by taking suitable 
precautions with a pyknometer having a thermometer stopper 
and a capillary at the side, results accurate to 0'03 per cent. 
could be obtained. The actual values for different crops of 
rubidium alum were 1°8884, 1'8885, 1°8885 and 1°8889. The 
chief point of the communication was that the evaporation of 
the liquid used in the observations (CCI,) from the film formed 


_ between the stopper and the neck of the pyknometer, instead of 


being a source of error, is utilised to bring the level of the 
liquid into coincidence with the mark on the capillary.—-Prof. 
Church made a communication on the derermination of mineral 
densities, Three points were specially referred to: The em- 
ployment of dilute alcohol instead of water was recommended 
as enabling full advantage to be’ taken of the sensitiveness of 
an assay balance ; the results quoted for specimens under two 
grams in weight were probably correct to ‘003. A method of 
removing interstitial air by first replacing it with carbon di- 
oxide, and then absorbing this gas by an alkaline solution or 
byboiled water was described. An account was next given of a 
method of determining relative densities by means of mercury, 
the volume of mercury displaced by the mineral being weighed. 
‘Although no novelty was claimed for these methods, special 
precautions in theif conduct were named, and illustrations ad- 
duced of their application to the determination of mineralogical 
problems. 
CAMBRIDGE. 


Philosophical Society, February 11. —Prof. J. J. Thomson, 
President, in the chair.—On a: method of determining the con- 
ductivities of badly conducting substances, by Prof. J. J. 
Thomson. A sphere of the substance the conductivity of which 
is to be determined is placed inside a coil A through which 
very rapidly alternating currents are passing. The currents 
induced on the sphere react on those in the coil. A small coil 
B placed in series with A contains a highly exhausted bulb in 
which a ring discharge is produced by the alternating currents, 
Any change in the intensity of the currents through A produces 
a change in the brightness of the discharge through the bulb 
inside B. The effect produced by the sphere inside A is 
measured by the change in the brightness of the discharge 
within B, and as the effect produced by the sphere depends on 
its ‘conductivity, the observation of changes in the brightness of 
the discharge makes it possible to compare the conductivities of 
different substances. The paper contains applications of this 
method to the study of the conductivity of electrolytes under 
very rapidly alternating currents, of rarefied gases, of gases 
when entering into chemical combination, of flames, and of the 
effect of the formation of drops of water from aqueous vapour.— 
Note on the calibration of the wire of a Wheatstone bridge, by 
Mr. E. H. Griffiths, 


BERLIN. 


Physiological Society, January 4,—Prof. du Bois Reymond, 
President, in the chair.—In the discussion on Prof. Waldeyer’s 
discourse (of December 21, 1894), Dr. Benda and Dr. Rawitz 
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laid, stress on the anatomical difficulties which stand in the way 
of the generalisations of Golgi’s school, and Prof. Gad made 
his protest from the physiological point of view. Prof. 
Waldeyer recognised the propriety of the objections made 
against the newer views as to the minute anatomy of the 
nervous system, views due to those recent methods of re- 
search which have led to a very distinct advance in knowledge. 
Dr. Ziegenhagen communicated the results of his researches on 
the development of the blood-vessels in trput-embryos, based 
on observation of the living object, on injections by Wert- 
heim’s method, and on photographs. 

January 18.—Prof. du Bois Reymond, President, in the chair. 
—Dr. eBenda explained the preparations he exhibited of 
nerve-endings in muscles made by Prof. Sihler, of ‘Cleveland, 
—Dr. Rawitz described a new method of staining cells with 
aniline dyes, which consists in first mordanting the tissues, 
hardened in Flemming’s fluid, withgtaffin and tartar-emetic, 
and then ¢reating them with the dye. By this method of 
“ adjective ” staining, only the protcplasm of the cell is coloured, 
not the nucleus, The same speaker next decribed some results 
of his method as applied to -resting-cells of salamander testis. 
The nucleus shows the “‘brown-coloured chromatin filaments ; 
the linin network and the distinct nuclear membrane are of 
a pale red colour. In fhe midgfle of the protoplasm, at some 
distance from the nucleus, ig the dark-red attraction sphere 
with the centrosome in its midst. Close-set meshes of the net- 
work of red fibrils, which permeate the protoplasm, and are in 
other parts less close-set, join on to the periphery of the 
sphere, and are in direct communication with the nuclear 
membrane and the linin filaments. Occasionally the attraction 
spheres of two neighbouring cells are joined together by a dark- 
red filament. —Df® Cohnstein described experiments on the 
action of intravenous injections of sodium chloride’on the com- 
position of lymph and blood, and showed that the observed 
vagiationg of quantity and of the gmount of water and salt in 
ih lymph, as also the changes ın te amount of salt in, and 
concentration of the blood, could be adequately explained by 
the purely physical processes of diffusion and filtration. 


Meteorological Society, Januaty 8.—Prof. Hellmann, 
President, in the chair.—Dr. L. A. Bauer discoursed on the 
secular changes of terrestrial magpetism. From the observa- 
tions available at an extended series of stations he had deter- 
mined the declination and dip of a magnetised needle freely 
suspended at its centre of gravity, and had comparet the curves. 
of secular change thus obtained with the corresponding formule. 
Taking older compass-charts additionally into consideration, he 
found that the curves of secular change must contain loops. 
If one imagines a magnetised needlef*freely suspended at its. 
centre of gravigy, to be carried round the earth along a given 
parallel, one obtains the momentary curve of terrestrial 
magnetism for that parallel, and this curve corresponds to the 
curve of secular variation, This curve further shows-a distinct 
loop, as, for example, for the parallel 40° N. In the discussion 
which followed, the President drew-attention to the fact that 
the statenfents of*the older travellers as to ‘compass’ bearings 
cannot, well be used for determining the components of terres- 
trial magnetism, since each compass was specially arranged in 
order to show the astronomical north-pole, &nd hence it is 
necessarye first of all, to know what this special arrangement 
was before their igdications can be used.—Dr. *Kassner de- 
scribed a ‘‘féhn” wind in the Riesengebirge, which was very 
marked on November 1 and 2 last, on the north fall of the 
mountain, and caused by the high temperature and excessive 
dryness, The dryness and great transparency of the air was 
observed as far as Breslau, a distance of 100 kilometres. 


Physical Society, January 11.—rof. du Bois Reymond, 
President,- in the chair.—Dr. Altschul made communications 
from the Raouls Pictet Institutiof, dealing first with the 
influence of intensæcold (— 7o% to — 200° C.) on along series of 
themical processes, and inthe next place on physical processes, 
such as phosphoresence, &c. He then reported upon experi- 
ments on the behaviour of bodies at the critical temperature. 
The disappearance and reappearance of the meniscus was found 
to take place always at the same temperature as long as the 
warming of thé substance was uniform. It was found that the 
critical temperature is a better criterion of the chemical purity 
of a liquid than are its melting point and boiling point, and a 
number of instances were cited where minute impurities altered 
the critical temperature by many degrees. Solutions of solids 
when heated above the critical temperature gave no precipitate, 
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the solid remaining dissolved in the gaseous vapours. Solutions 
of colouring matter behaved similarly. 

January 25.—Prof. du Bois Reymond, President, in the 
chair.—Mr, Archenhold discussed the principles and advantages 
of two recently projected télescopes, of which one with a 
44-inch object-glass and short focal length is to be set up in the 
Berlin Industrial Exhibition in. May 1896, while the second, 
with a 50-inch object-glass, is to be taken in hand later on. 

_ The glass for the first of the two is already cast by Dr. Schott, 


of Jena, and is to be ground according to scientific principles.. 


by Dr. Steinheil. The speaker further:discussed a series of 
fundamental novelties in the mounting of, the telescopes, by 
which the cost of the same would be materially reduced.e .The 
discussion, which was then opened by Prof. von Bezold, on 
behalf of Profs. Auwers and Vogel, and continued by Prof. 
Lummer, was adjourned to the next meeting. 

[Wotice.—In the refri of the meeting of the Physiological 
Society of December 7, 1894, NATURE, vol. li. 9. 288, for 
“Dr. G. Joachim,” read ‘* Dr. G. Joachimstal,”] 

e : 
` Paris. . ` e 
‘Academy of Sciences, February, 18,—M. Marey in the 

chair.—On Neumann’s method and Dirichlet’s problem, by M. 

H. Poincaré.—On the form of the intrados of arches, by M. H. 

Resal.—On the kinds of chloropRyll ; remarks 2 rojos of the 

-note by M. Etard, by M. Arm. Gautier. The author claims 
~o priority for the proof that several chlorophyéls exist, and that 

chlorophyll contains noiron, but contains organic phosphorus. — 

‘On the agricultural value of aluminium phosphates ; remarks 

2 propos of M. Andouard’s note, by M. Arm. Gautier. In 1893 

the author showed that amorphous aluminium phosphate 
_, Was of value in agriculture owing to its solubility in the products 

‘of decomposition present in soils. This does not extend to 

crystallised phosphates of abuminium or of aluminium and 

calcium.—On the estimationgof tannic compounds, by W. Aime 

Girard.—Remarks on afomic weights, by M. Lecoq d 

Boisbaudran. The author mentions a method of classification 
” of the. elements which enables him tg calculate their 

atomic weights as well® as predict their properties; this 

system has not yet been published. According to it, argon 
belongs to a group of elements-of which no other members are 
yet known. They should be octads of atomic weights as follows : 

20°0945, 36°40: 0°08, 84'or 0°20, 132°71 +.0°15 ; (O = 16), 

They* shout be metalloids, the first two members relatively 

abundant, the others rare. Taken in ordey they should 
. respectively be more volatile than oxygen, sulphur, selenium, 

and tellurium.—The scope and method of a work on 
the ‘‘theory of algebraienl functions and their integrals,” by 

M. Appell and M. Edouard Goursat, is explained in a short 

note by the former.-~On the &stronomical inscription of Kes- 

kinto, by M. Paul Tannery. The author draws conclusions 
with regard to the state of knowledge of planetary periods 
about 150-50 B.c.—QOn a surface of the sixth order, allied to 
abelian functions of the third type, by M. G. Humbert.—On 
the properties of dmorphous silicon, by M. Vigouroux. These 
properties are very fully given. Speaking gemerally, amoyphous 
silicon prepared by reduction with magnesium somewhat re- 
sembles crystallite silicon in properties. Though somewhat 


‘inert at lower temperatures,, at high temperatures iteis chemi- | 


cally very active.—On the oxidation of the gannin of the cider 
apple, by M. L. Lindet. This oxidation appears to be due to 
the action of a ferment of the /accose type.—On the composition 
and analysis of eaux-de-vie, by M. X. Rocques,—On the seeds 
of the Moabi, by MM. H. Lecomte and A. Hébert. An account 
of a tree found in French Congo, and of a fat produced from 
its seeds. —On ferrocyanige, rutheniocyanide, and osmiocyanide 
of potassium, b9 M. A. Dufet. A crystallographical paper giving 
. measurements of axial ratios, angles, and optjcal constants of 
(1) KyFeCy,. 3H,0,(2) K,RuCyy. 3H.0, (3) YsOsCyg.3H.0O. A 
remarkable similarity is shown ly these compounds throughout, 
the extensive series of measurements given.—On mogifications 
of the blood, brought about by the thermal treatment with Bour- 
boule water from the spring Choussy-Perriére. by M. Ph. 
Lafon. Conclusions from results of many analyses (quoted) : 
(1) In cases of chloro-anzemia there is generally a notable in- 
crease of red corpuscles and oxyhzmoglobin in. the, blood of 
patients, due to the treatment. (2) In cases of leucocytemia 
the treatment produces a diminution of the numbers of white 
corpuscles,—On the nucleus and nuclear division in the Bere- 
denia, by M. Alphonse Labbé,—On egg-deposition of Vespa 
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‘crabro, L. ; conservation of heat in the nest, by M. Charles 


Janet.— Observations on the upper Tongrian or Stampien strata 
in the Chalosse, by M. L. Reyt.—Considerations on contact- 
metamorphism, derived from a study of the contact phenomena 
of Iherzolite in the Pyrenees, by M. A. Lacroix.—Mineraiogical 
composition and structure of the silex of the Paris gypsum, by 
M. L. Cayeux. Conclusions: (r) The siliceous nodules from 
gypsum, known as sé/ex, have an essentially different micro- 
structure and mineralogical composition from sz/ex properly so 
called. (2) They result from a substitution of silica for gypsum. 
(3) The silicification of gypsum causes the production of some 
one of the arrangements of which quartz is capable. (4) The 
ultimate term of the series of transformations of saccharoidal 
gypsum, under the action of silica, is the production of wholly 
quartzose plates, having the same structure as quartzites.— 
Earthquake recorded at Grenoble, a note by M. Kilian, 
February 3, 6h. 2m. 40s, morning. 
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THE ANCESTRY OF THE VERTEBRATES. 


' Amphioxus and the Ancestry of the Vertebrates. By 

"Arthur Willey, B.Sc., Tutor in Biology, Columbia 

College; Balfour Student of the University of Cam- 

r bridge. With a preface by Henry Fairfield Osborn. 

(Columbia University Biological Series, II.) (New 
York and London: Macmillan and Co., 1894.) 


TE observations on Amphioxus made before the 

second half of the present century, amongst which 
*those of . Johannes Müller take a foremost place, showed 
that this remarkable animal bears certain resemblances 
to Vertebrates ; and since then its interest in this respect 
has gradually become more apparent. The extent to 
which our knowledge of its structure and development 
has recently increased, is indicated by the fact that about 
two-thirds of the papers dealing with Amphioxus quoted 
by Mr. Willey have appeared during the lgst ten years. 
With the exception of the admirable account given by the 
late Prof. Milnes Marshall, ast year, in his “ Vertebrate 
Embryology,” most of the works relating to this form are 
of a special nature, and to many not easily accessible. A 
consecutive history of the more recent observations was, 
therefore, greatly needed by those whose opportunities 
did not permit them to follow out the matter for them- 
selves, and who will welcome a book written in an ex- 


tremely lucid style by a naturalist who can speak with ‘ 


authority on the subject. 

After giving an excellent description of the habits 
anatomy, and development of Amphioxus, Mr. Willey 
devotes a special section to the Ascidians. Then follows 
a section on “the Protochordata in their relation to 
the problem of Vertebrate descent,” which includes an 
account of the so-called “ Hemichorda,” together with a 
number of details relating to larval forms, Nemertines, 
and Vertebrates. On the basis of the facts stated, there 
is a considerable dmount of theoretical matter dealing 
with the complex question included in the title of the 
book, in: the discussion of which the author is not dog- 
matic, and makes the distinction between fact and theory 
clear to the reader. Of the very few inaccuracies we have 
noticed, mention need only be made of the statements with 
regard to the cilia on the ectoderm of craniate Verte- 
brates, on p. 176, and to the distribution of the ganglion- 
cells in the nerve-cord of Annulates, on p. 260, both of 
which require modification. The figures, which are 135 
in number, are extremely good and clear, not a few of 
them being taken from the author’s original papers; and 
a good bibliography is given at the end. Altogether 
we congratulate Prof. Osborn on the publication of the 
second of the series which is appearing under his 
editorship. 

The problem of the ancestry of the Vertebrates has 
been approached from many different points of view, and 
some ofthe various theories advanced—such as the well- 
known “ Annelid theory” of Semper and Dohrn—have 
been supported by so many facts and arguments as to 
gain. for them many adherents. Others, again, were less 
fortunate, and cannot be said to have held the field at 
all. In all such phylogenetic speculations, as Mr. Willey 
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points out, mere parallelisms are often difficult to dis- 
tinguish from true.affinities ; and even with the increase 
in our knowledge during the past few years, we are stil 
so much in the dark that it is hardly possible to do more 
than accept provisionally any particular theory which 
appears to be supported by the greatest number of, facts. 

Although Amphioxus and the Ascidians have long 
been recognised as of extreme importance in helping to 
throw light on the question of Vertebrate ancestry, their 
many peculiarities are so difficult to explain that by 
many zoologists they have been attributed to degenera- 
tion—mére especially in the case of the Ascidians—and 
on this supposition these animals can be of little use in 
helping us to any sound view as to the form and structure 
of the proximate ancestor of the V@&tebrates. 

The more recent researches on the structure and 
development of Amphioxus have, however, shown that, 
specialised?as this anima undoubtedly is, it can no longer 
be so easily put on one side, and that it, at any rate, 
almost certainly represents an%xtremely archaic form. 
The general lines of its early evelopment, for the know- 
ledge of which we are mainly indebted to Kowalewsky 
and Hatschek, ar€ now a matter of every-day know- 
ledge, and are almost universally accepted as the best 
possible starting-point for te study of Embryology gener- 
ally. In the presest notice we can only refer to some of 
the more recent discoveries and theories as Stated by 
Mr. Willey. . 

e cuffous tongue-bars in the %i}l-slits, which are only 
known to be represented elsewhere in Balanoglossus, 
are supposed by Mr Willey to be the “ functionally active. 
organs, of which the thymus of tHe higher forms is a 
metamorphosed derivative.” This view is supported by 
reference to Dohrn’s account of the development of 
the thymus in Selachisms. Ina note on p. 42, the meta- 
pleural folds: of Amphioxus and the evolutiof? of the 
lateral fin-folds and lateral line of Vertebrates are made 
the subject of a hypothesis which c&nnot be done justice 
to in a few lines. The discovery of the excretory tubules 
by Boveri andè Weiss, is one gf the most interesting 
points which have recently come to light with regard to 
Amphioxus; and Mr. Willey supports Boveri’s view that, 
in spite of their special peculiarities, they represent the 
pronephricgsystem of Vertebrates, and that the pro- 
nephric ducts of tke latter are partially homologous with 
the atrial chamber of Amphioxus., This conclusion 
is especially important as furnishing another argument p 
against the Annelid theory, to which, morępver, the 
nervous system of Amphioxus lends no support, although 
ifs peripheral portion ‘‘ can only be compared definitely, 
at present, in its broader features, with that of the higher 
Vertebrates.” f ; 

The remarkable asymmetry of theslarvz of Amphioyus 
has probably no ancestral significance, and Mr. Willey 
concludes that ® “is of no specific advantage whatever 
tothe larvae, but i$ merely asstage, which has been pre- 
served in the ontogeny, of a topographical readjustment 
of parts necessitated by the removal of the mouth from 
its primitive mid-dorsal position in consequence of the 
secondary forward extension of the notochord, which 
has thus caused a virtual semi-rotation of the pharyngeal 
region of the body. On the other hand, the forward 
extension of the notochord is a distinct advantage in 
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later life, since by giving resistancy to the snout, it enables. 


the animal to burrow.its way into the sand with suc 
astonishing facility, while the fact that it grows to the 
front end: 6f the body at a very early stage in the em- 
bryonic development, long before it comes to be put to 
this definite use, must bė regarded as an instance of 
precocious development, of which there’ are numerous and 
otherwise inexplicable examples in the field of com- 
parative embryology.” The author regards it as probable 
that the proximate common ancestor of Amphioxus and 
the higher Vertebrates was characterised by the pos- 
session of, from nine to fourteen pairs of Sill-slits, 
counting the .“‘club-shaped gland” as representing the 
antimere of the fixgt primary slit: T 

After an account othe structure of the Asçidians, these 
animals are compared with Amphioxus, and aré defined 
as “more or less Amphioxus-like creatures which have 
become adapted to a sessile habit of existen¢e.” Their 
embryology is then described, @nd it is pointed out that 
development proceeds Mong parallel lines in them and 
‘ Amphioxus “ up to a certaih-point, and then at the time 
of the outgrowth of the tail in the embryo of the former, 
and the hatching of the embryo of thelatter, divergences 
set in.” The precocious formation of the larval tail in 
' Ascidians is shown ‘to be ofe of the chief evidences of 
the abbreviation which has occurred én the development 
of this grdup. 

Metamerism—“ that fetish of the morphologists,” as 
Brooks calls it—may, %s this author points 8ut {his 
monograph on Salpa, “have been acquired by the 
ancestors of the Vertebrates after the divergence of the 
Tunicates ”$ and consequently, even if the supposed 
metamerism of the tail in Appendicularia had not now 
been definitely shown By Seeliger and Lefevre to be arti- 
ficjal, it could hardly haye been considered of ancestral 
significatice. Mr. Willey recognises the secondary nature 
of the “so-called metamerism” of the tal in this aniifial, 
and is inclined to Conclude that “the Appendicularize 
represent Ascidian }rvæ which have become secondarily 
adapted to a pelagic lifes and have acqulred the faculty 
of attaining sexual maturity.” We feel, however, that 
the arguments brought forward are hardly sufficient to 
balance those in favour of the view held by Brooks and 
many others, that Appendicularia iš the mo primitive 
type, though until the development of¢his form is known 
we cannot, as Mr. Willey points out, decide definitely 
between these two views. + 

As already indicated, Bateson’s grouping of Balano- 
glossus, Cephalodiscus, and Rhabdopleura into the divj- 
sion Hemichorda of the group Protochordata,is accepted 
by the author, and these forms are described and com- 
pared, and an account of the development of Tornaria 
and of Ecinoderne larve given. Although we fully 
appreciate the general force of the quotation from Weis- 
mann, given at the head of Section V., Phe perusal of the 
following pages will not, wè fear, be convincing to evexy- 
one that it applies in this particular instance. Such 
arguments as those brought forward by Spengel.in his 
great monograph on the Enteropneusta cannot easily be 
put on one side,and we must make allowance for the 
principle of parallelism in evolution quite as much in this 
case as in that of the Annelid theory. Nevertheless, 
_ whether the Hemichorda hypothesis proves to be true or 
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falls to the ground, it will have had its value in stimulating 
inquiry. 

So many other points of theoretical interest naturally 
appear in considering the problem of Vertebrate ancestry, 
that one is tempted to discuss each as it arises. We must, 
however, content ourselves with a bare statement of 
certain only of these, and the conclusions at which Mr. 
Willey has arrived with regard to them. 

It is concluded “that the ventral mouth of the craniate 
Vertebrates is the homologue of the dorsal mouth as we 
find it in the Protochordates, and that, its direction of 
evolution has been, as was so ably maintained by Balfour, 


* 


from the cyclostomatous to the gnathostomatous con- , 


dition.” The hypophysis is supposed to have arisen “in 
connection with a functional neuropore ; when the neuro- 
pore ceased to be functional, there was no longer any 


bond of union between its inner portion, which opened . 


into the cerebral cavity, and its outer portion, which 
opened into the buccal cavity; and these two portions 
became separated by differential growth of the cerebra? 
and body-wadls.” Much stress—we are inclined to think 
too much—is laid on the pre-oral lobe, which is supposed 
to be “represented in the craniate Vertebrates by the 
premandibular head-cavities.” 

In conclusion, we cannot do better than quote the last 
paragraph of Mr. Willey’s useful and suggestive book, 
which is dedicated to Prof. Lankester :— 


“ For the present we may conclude that the proximate 
ancestor of the Vertebrates was a free-swimming animal 
intermediate in organisation between an Ascidian tad- 
pole and Amphioxus, possessing the dorsal mouth, hypo- 
physis, and restricted notochord of the former; and the 
myotomes, coelomic epithelium, and straight alimentary 
canal of the latter. The ultimate or primordial ancestor 
of the Vertebrates would, on the contrary, be a worm- 
like animal whose organisation was approximately on 
a level with that of the bilateral ancestors of the 
Echinoderms,” W. N. P. 





A CYCLOPÆDIA OF NAMES. 


The Cyclopedia of Names. Edited by Benjamin E, 
Smith, A.M. Pp, 1085. (London: Fisher Unwin, 
1894.) 

Ta production of a pronouncing and etymological 

dictionary of proper. names, encyclopedic in its 
scope and fulness, must have involved an immense 
amount of care and industry. The ponderous tome 
which represents the result of such labour comprises 

—to quote from the Editor’s introductory remarks— 

“not only names in biography and geography, but also 

names of races and tribes, mythological and legendary 

persons and places, characters and objects in fiction; 
stars and constellations, notable buildings and archzo- 
logical monuments, works of art, institutions (academies, 
universities, societies, legislative bodies, orders, clubs, 

&c.), historical events (wars, battles, treaties, conventions, 

&c.), sects, parties, noted streets and squares, books, 

plays, operas, celebrated gems, vessels (warships, 

yachts, &c.), and horses. Pseudonyms, also, which 
have literary importance, are included. The only con- 
dition of insertion has been that the name should be 
one about which information would be likely to be 


` sought.” 


re 
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The condition expressed in the last sentence is one 
that may be regarded as essential, and only by adopting 
it as a guiding principle can any dictionary or cyclopædia 
worthy of the namebe constructed. It follows from this 
that the various groups of subjects could not be pre- 
sented with equal fulness; accordingly we find that 
persons and places are given a much greater amount of 
space than any other class.. The personal names in- 
cluded in the volume embrace not only actual biography, 
but also mythology, legend, and fiction. We are chiefly 
concerned with the names of men of science, and, 
sofar as can be judged from test references, few 
names of importance’ have been omitted. But even 
if a few omissions have been committed, it would be 
ungracious to condemn the work on that score ; rather let 
us marvel at the number of names that have not been over- 
looked, and at the care which must have been expended in 
bringing so much.accurate information together. Who 
but those that have had to investigate biographical de- 
tails can understand the difficulties which crop up in the 
matter of dates, due to different styles of yeckoning, and 
the differences between various authorities?’ It cannot 
be laid down that in every case the most trustworthy 
authority has been selected ; nevertheless, there'is ample 
evidence in the volume to show that judicious discrimina- 
tion has been used. 

The geographical names given include every town, 
place, or locality likely to be looked for by the average 
man; physical and political divisions of the earth ; 
rivers, lakes, seas, &c. ; and natural curiosities. In the 
spelling’ of place-names, the established usage in the 
language from which the name is taken has generally 
been accepted. In many cases, however, where the 
established English usage differs more or less from the 
native form, no general considerations can be applied. 
Instances of thisare: Munich for the German München, 
Flushing for the Dutch Vlissingen, Hanover for the 
German Hannover. Having regard to the fact that there 
is a tendency to return to the native form of spelling 
place-names, where the difference between this form and 
the Anglicised orthography is slight (as in Hannover), 
the former has usually been taken. This seems to 
be a common-sense rule to follow, and it enforces the 
opinion of many geographers that the correct spelling of 
a place-name is the local one. 

The general plan of the dictionary will be understood 
from the foregoing brief description. It only remains to 
be said that, as a collection of proper names, the work is 
the most complete one-volume cyclopadia that has’ever 
come under our notice. No scientific society should be 
without the volume, and every reference library ought to 
have a copy on its shelves. - 








OUR BOOK SHELF. 


Varied Occupations in Weaving. By Louisa’ Walker, 
Pp. 224. (London: Macmillan and Co., 1895.) 


THERE is a scientific and an artistic side to.the kindere 

garten system of education. Froebel’s graduated sets 

of simple apparatus, known as “gifts,” are most 

valuable in training a child to observe ‘and think. The 

first of thé gifts, consisting of six wool balls,coloured re- 

spectively violet, blue, green, yellow, orange, and red, 
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serve to teach elementary colours; the second, con- 
sisting of a wooden cube, a sphere, and a ‘cylinder, is 
used to familiarise children with geometrical forms, and 
with the figures presented when the objects are rotated 
around different axes. A number of other gifts follow 
these, each calculated to develop the minds of the 
infants for whom they are intended. So much cannot 
be said, however, for il the “ varied occupations ” which 
are carried on in many elementary schools. The edu- 
cational value of an occupation such as that described 
in the book before us, lies not in the development of 
the mind, but in the training of the hand and eye. If 
the elements of kindergarten knowledge have been pre- 
viouslyeacquired by the young students, there is no 
harm in teaching how to weave paper mats, and to do 
macramé work, though our opinion is that the child 
might ke better employed in objgct-lessons, which 
naturally follow a scientifically afranged kindergarten 
course. For this playing at making things is often 
carried too far, and leads to technical instruction being 
given befgre instruction in the broad principles incul- 
cated by means of Fr@ebel’s early gifts. Possibly we 
do not fully appreciate tie value of hand and eye train- 
ing for children. The great benefit to be derived 
from such training seems t6 be. the.cultivation of the 
imitative and inventive faculties. Addition and multi- 
plication can beetaught by the weaving occupations 
described by Mrs. Walker, but they can be taught just 
as. well by means of,Froebel’s gifts. However, the 
book is the outcome of*twenty years’ experience in 
kindergarten methods of teaching, and therefore should 
be of great service to teachers of children, eventhough its 
value, when viewed from a scigntific point of view, is 


A $ 
e 
orse Breeding for Farmers. By Alfred E. Pease. 
(London: Macmillan and Co., 1894.) 


THE aim and objéct of this little w8rkis to impress upon 
the impecunious present-day farmer the pecuniary profit 
which is to be derived from horse brodne 3 and if the 
balance-sheets which Mr. Pease produces are to be relied 
upon, it undoubtedly’ constitutes a profitable pursuit. 
Unfortunately, however, so much depends fpon the 
judgment, care and skill bestowed by the individual in 
the purchase of suitable mares, thè selection of proper 
sires, as well as upon the business capacity of the breeder, 
when the timg arrives for placing the produce upon 
the market, that a profit on paper may readily be con- 
verted into a lossin practice. More particularly is this so 
in the case of, the lighter breeds, such as the hunter 
and high-class carriage horse, whose value is largely 
dependent upon the.thoroughness with which they have 
been train@d and‘schooled. Mainly for these reasons we 
believecthat the dverage farmer will be best advised to 
confine his horse-breeding, operations to the heavier or 
agricultural breeds. They possess the additional ad- 
vantage of being more docile, less trouble to, break in, 
more useful to the¥armer whilst young, and, finally, are 
fore readily disposed of. The other breeds are best 
left to the landowners and so-called gentleman-farmer. 
Holding these views, we regret Mr. Pease should devote 
twenty pages to tracing the origin and history of the 
English thoroughbred, the Arab, he Barb, and ogher 
Oriental breeds. p 

For the rest ethe book is replete with valuable in- 
formation on the æubject it professes to deal with, and 
may be cordially and unreservedly recommended to 
those who®are inclined to try their luck in horse-breeding. 
To our min@s, the final chapter, which treats of the 
ailments which horseflesh is heir. to, is the least satis- 
factory. This is hardly. to be wondered at, when we 
bear in mind how wide a subject is veterinary science, 
and how small'a space Mr. Pease has devoted to its 
consideration. . i W. F. G.. 


1 


aL 


te 


436. 
Preparatory Physics. By William J. Hopkins. (London? 

Longmans, Green, and Co., 1894.) sat 
THE course here presented is the outgrowth of needs of 
the classes beginning the study-of physics inthe Drexel 
Institute, . Philadelphia. It is arranged strictly for 
laboratory work, and although the ground covered is not 
very extensive, yet sufficient has been selected for a first 
course, and that expounded to a very full extent. 
Mechanics has been chiefly taken in hand, and the 
numerous problems have been so arranged that the 
student is able to investigate them experimentally for him- 
self, A glance at the instructions and explanations shows 
one that the author wishes at every step to instilénto the 
beginner the idea that habits of accurate and thorough ob- 
servation must be developed, and, further, that students 
must:be careful, cgmplete, and orderly in recording and 
arranging his results, With this intention most of the ex- 
periments are accompanied with printed forms illustrating 
concise methods of recording the observations, The 
apparatus alluded to in the text is of a simple nature, and 
quite sufficient for those beginnfng the subject. As an 
introduction, a few pages are devbted to such fundamental 
points as units, errors an@,sources of error, coordinates, 
plotting of curves, &c. Aftogether, the book will be 
found a serviceable and able help to all wishing to 
take part in the more simple laboratory work, 


The Story of thé Stars. By George F. Chambers, 
F.R.A.S. Pp. 192. (London , George Newnes, Limited, 
1895.) ; n 

ONE or both of two qualifications are &ssential in a book 

designed for general readers: the text must be attrac- 

tively written, or the ‘illustrations must please the eye. 

This book has neither, of these claims to publi ate 

the text is stodgy and the illustrations are the very worst 

that we have seen disfiguring a volume on astronomy. 

The former defect is due to the authoe’s attempt to say 

something about the whole of sidereal astronomy in‘less 

than two hundred small pages; the wretched illustrations 
cannot be'due to his in@bility to find others, so this fault 
must lie at the publisher’s door.’ And yet we, cannot 

‘untierstasd why the publisher of the Strand Magazine 

and other pictorial papers could not givg the same care 

to the illustration of a book on astronomy as he does to 
-the description of the homme of some celebrity. Only in 
regard'to quantity of information are we able to say a 
favourable word for this book. Mr.ə Chambers is 
thoroughly competent ‘to collect the facts belonging to 
the old astronomy, and to condense them. He may be 
able to compress a mass of knowledge into a small com- 
pass, but his latest production shows that he has not’the 
touch séiplex munditi¢s of a writer for the popular mind. 


Aérial Navigation: Proceedings of the. Intergational 
Conference held at Chicago, August 1893. Pp. 429. 
(New York: American Engineer Office. London: 
Sampson Low, Marston, & Co., 1894.) . ° 

AN International Conference on aëriafnavigation formed 

one of the series of Congresses which were held is 

Chicago during the summer of 1893. The meetings proved 

to be successful, and the volume in which the’ pro- 

ceedings are recorded shows that facts and positive 
knewledge, gather than speculations or descriptions of 
things “in the air,” were the order of the day. Some 
thirty-five papers were® presented, eacg containing an 
account of observations gnd results of experiments 
carried gut by scientific men or experienced engineers. 

These papers and the discussions upon them are now 

published in a volume uniform with Mr. Chanute’s 

treatise on “Flying Machines,” previously noticed in 

NATURE (vol. lL p. 569, 1894). Both show that many 

of the problems of aeronautics and aviation are being 

treated scientifically. The present volume is of special 
interest to meteorologists, for it contains several papers 
on the exploration of the upper atmosphere. 
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* LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications. | 


' The Liquefaction of Gases, 


` I DECLINE to foliow Prof. Dewar into the fresh crop of 
irrelevant side issues raised by his letier in NATURE of 
February 28. The charge brought ayainst Prof. Dewar, 
which I think I have amply substantiated, is that he has allowed 
the impression to go abroad that he has carried out much 
original research into the methods of liquefying the more per- 
manent gases, and the properies of the liquids produced ; 
whereas his experiments have been mainly repetitions of work | 
done by others. 

Prof. Dewar has not met this accusation. He has not proved 
that his methods for liquefying the more permanent gases are 
original methods, he has not even shown that tor scientific pur- 
poses they are good methods ; he has not proved that his ex- 
periments on the liquefied gases are either original or valuable ; 
he has no attempted to rebut the actual tacts, or to deal with the 
actual dates, brought forward by Prof, Olszewski and myself, 

In his last letter Prof. Dewar gives a list of work ‘* com- 
menced and sofar developed in the laboratory of the Royal 
Institution.” The list might, however, have been madea little 
less grotesque by the ‘owission of such thin s as ‘‘argon in 
liquid air,” and the *‘ liquefaction of hydrogen,” and the substi- 
tution in place of these o! a double &c. 

When Prof, Dewar quits the region of romance, and tries to 
meet the definite statements I have made, and the evidence 
afforded by the dates I have quoted, I shall be ready to deal 
with his argumen’s to the best of my abitity. 

Cambridge, March 2. M. M, PATTISON Muir. 

Eleven-year Sun-spot Weather Period and its 
bee Multiples, 

MANY years ago, investigations in regard to the existence of a 
period of about eleven years in the weather corresponding with 
the eleven-year sun-spot period were actively carried out m 
various parts of the world. Much data was accumulated in sup- 
port of such a period, a large part of which was published in 
the earlier volumes of NATURE. But the investigations, as a 
whole, showed that the period was less marked or more com- 
plex than at first anticipated, so that recently less interest has 
been manifested in the subject, and indeed many express their 
doubts as to the existence of such a period, 

One of the complexities which has helped to obscure -the 
eleven-year period is the existence of what may perhaps be 
called weather harmonics, on account of the resemblance to har- 
monics in sound—that is, the existence of other perioas related 
to the length of the first as 2, 3, 4, &c. Thus the ‘existence of 
the eleven-year period is obscured by the existence of other 
periods of 22, 33, 44, &c., years, á : 

If the reader will turn to the letter “On Some Temperature 
Variations in France and Greenland,” in NATURE of October 
11, 1894, he will find plotted the smoothed number of frost 
days and mean July temperatures at Paris for a large part of 
the present century. Tnese curves show three marked waves 
in the temperature with the crests about 1825, 1848, and 1869, 
that is, almost exactly 22 years apart. If the dates of the chief 
maxima and minima of the individual curves are arranged under 
dates 22 years apart, as shown below, it will be seen that the 
dates closely “approximate, thus :— 


Mean dates of 


‘ 


maxima ... ... e 1825 . 1847 ... 1869 ... 189r 
Frost days, Paris— 

minima ... ...  ... 1824 . 1848 ... 1868 ... 1883 
July temp. Paris— 
* maxima ... ... ... 1826-34 ... 1848 ... 1870 ... 1885 
Mean dates of : 
e minima wee vee ISIS . 1837 .... 1859 ... 1881 
Frost day, Paris— 

maxima ... s. c 1814 s. 1839 ... 1856 ... 1878-89 
July temp. Paris— 

minima ... ... 1815 w 1842 ... 1862 .., 1881-90 


If only the two highest maxima are considered, they occurred 
about 1826 and 1870, or 44 years apart ; but if all the secondary 
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and chief maxima are considered, there are indications of an |, about 33 years, is so well worked out by Brückner, that it is only 


tr-year period, thus :— 


» Mean dates of minima— : 
1891 


1814... 1825 ... 1836... 1847 ,.. 1858 .. 1869 ... 1880 
Frost days, Paris—maxima— 

1814... 1830... 1839... — ... 1856... — ... 1878 .:. 1889 
July temp. Paris, minima— 

1815... 1830... 1842... — ... 1862... — ... 1881... 1890 


_ Inthe Annals of the Astronomical Observatory of Harvard 
‘College, vol. xxxi. part I, p. 103, is given the average tempera- 
ture for each five years, observed at a large number of stations 
in New England, The three stations having the longest records, 
namely, New Hiven, Connecticut, Cambridge, Massachusetts, 
:and New Bedford, Massachusetts, are given below :—~ 



































Year. 1781-11 786-|179%-|1796-| 180r-| s806-| 181 1-| 1816+) 182 1-}2826-11831- , 
bi 85. | go. | 95. | o0. | o5. | xo. | 15. | 20. | 25. | 30. | 35. 
Cambridge 504 | 480 | 49 4| 47°4 
New Bed- i 7 
ford se 48°1 | 49°5 |49 8 | 48°2 
New Haven] 49°0 | 49°8 | 49°8 | so'o | 51 2 | 49°3 |478 | 46%) 49°2 | 49°8 | 48°x 
Year,  1836-| 1841- |1846-|1851-|1856-|1861-|1866-|1871-|1876-|z881-| 1886- 
40. | 45. | 50. | 55. | Go. | 65. | 70. | 75 | 80. | 85. | go. 
‘Cambridge 466 | 47°7 | 47°4 | 47°1 | 48°1| 47°x | 46°4 | 48"5 | 48's |49 0 
New Bed- 
ford ue | 47°0| 47°8 | 48°8 | 48°6 | 47°9 | 49 9 |-48°3 | 47x | 49°1 | 48°x | 47°9 
New Havenj 47's | 49 4| 49°r | 48°6 | 48°9 | 60:6 51:7 | 48-4 | 48°6 














These records show that ‘maxima occurred in New England: 
-about ‘1803, 1828, 1848,°1863, 1876, and 1889, and minima‘ 
about 1818, 1838, 1858, and 1873. 
-according to intervals of 22 years, as before, the following 
results are obtained :—~ 


Mean dates of 


maxima we» 1803... 1825 ... 1847 ... 1869 ... 
“Observed max. temp. 

New England ... 1803 .. 1828 ... 1848 ... 1863 ... 1889 
Minima ... we 1814... 1836 ... 1858 ... 1880 
‘Observed . 1818 ... 1838 ... 1858 ... 1873 


It will be seen that the dates of maximum and minimum 
“temperature correspond almost exactly with those observed in 
aris, showing how general were the forces acting to produce 
“them. 

` That there exists all over the world a tendency to a period of 








If these are arranged, j 


1891°| fs 


necessary to refer the reader to his treatise ón ‘* Klimaschwan- 
kungen seit 1700,” to find exhaustive data on this subject. 

., This harmonic tendency of multiplication in weather periods 
has been extensively worked out by the writer in shorter periods, 
and the evidence of its existence appears conclusive, based in 
that case ona very large mass of, data. It is desired to call 
attention to it here, that those making future inquiries concern- 
ing sun-spot periodicity and the weather may bear the possibility 
of this phenomenon in mind. H. HELM CLAYTON. - 

Blue Hill-Meteorological Observatory, Readville, Mass. ” 





„e. Abnommal Atlantic Waves. 

In 1887 (NATURE, vol.. xxxvii. p. 151) you kindly- pub- 
lished a few remarks from me on. the possible volcanic 
origin of the two waves which swept the dicks of the 
steamers Umbria and Faraday, and wyict, from the data then 
“available, seemed to have originated at a point, in the Atlantic 
known as the ‘‘ Faraday Reef,” and marked with a cross (+) on 
.the accompanying chart. -I am now able to sgnd you the details 
of a few similar cases which I have collected since- then. - The 
exact positions of the vesse’s, and the directions from which these 
solitary waves seemed to come, being also marked on the chart. 
„In the case of H. M.S. Orgntes thgShip’s course was ‘not stated, 
and on account of darkness and ther causes the directions from 
which some of the other waves came are not to be depended 
upon. None of these encounters would have been reported had 
thev not caused much damage—masts and funnels going by the 
board, and bul» a-ks, deckhouses, and lifeboats being smashed’; 
but many seafaring men can xecall solitary and abnormally high 
waves having struck their vessels, although the sea was otherwise 
uiet. Amongst theStrange results which these blows have pro- 
duced, may be mentioned that the magnetism of thë steamship 
Energia was thus suddenly altered şufficiently to introduce an 
errge.of 18° into the compass readings. The full details about 
thé and a few other vessels have not bten obtained. ` f 


, 


North Atlantic. . are 
É S í 









































| | Latitude. Longitude. a Be . 
Initial. Ship's name. Local time. Date e Speed Ship’s course.} | Wage’s course. 

: i l . North. West. ` 
paeem -= 5 ee = ra e ee - —-- ° =- 
Paaa ; | Se ee ae Knots, eos 
F | Faraday ... 6.45am. 1 14/2/84 46 II 27 53 | 6 N. 72 E.. Port beam. | 

aa: oo set J ae 
W | Westernland 2.45 a.m. , 27/11/86 47 59 43. 57 7 |S. 60°W. | ` Bow. 
e . ° ° 
G | Germanic ... 9.40 a.m. 5/5/87 50 36" 22 8 4 NÉS W. Bow. 
+ . e@ P3 
x s ago A ts 
U | Umbria eoo | e4oam. | 26/7/87 5° 59 a 27 8 . a6 pS nearly W. T tow. 
HLM.S. Orontes.. | 5pm. i 18/2/91 "36 12 32 50 9 ae Bow. 
A y e e 
L Festina Lente noon. - | 16/11/94 y 50 12 35 23 ? S.E. by S. Tips tet 
M | Manhattan... 2 a.m, 17/11/94 51 26 | 27, 31 zx- S. 86° W. N.W. 
D | Diamond n ... | 10pm. | 21/11/94 53 9- | 9. 52 Lying to | W.N.W. W.N.W. 
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The following are short summaries of each case : 


S.s. Faraday.—The wave was visible like a line of high 
land on the horizon about five minutes before it struck the 
vessel. f 

S.s. Westernland.—A. huge wave rose'to a great height just 
in. advance of the ship, Nò other simjjar waves were met with. 
About noon the wind had changed from S.W. to W.N. W. 

S.s. Germanic. —Wind W.N. W. with terrificsqualls. Shipped 
a tremendous sea over bow. 

S.s. Umbria.—The disturbance came from N, W. and con- 
sisted of two waves. The first one was broken, the second one 
green. The wind had previously changed from S.W. to N.W. 

, H.M.S. Orontes,—While steaming in smooth water a huge 
wave broke over the vessel forward.. - 

S. Kestina Lente.—A steep sea fell on board from both sides. 

S.s. Manhattan, The sea was high, but fairly true until a 
mountainous wave Wolg on board from N, W. 

S.s. Diamond.—Vying to, awaiting daylight €o enter port, 
The wave was heard some time before it was seen, and then 
seemed to be algout 40 feet high. The vessel never rose to it, 
but was literally submerged for a time. e 


An examination of the chart wildshow that with the excep- 
tion of the Westerniand each wave may have originated at a 
common centre, and might tMeefore* be due to subaqueous vol- 
canic activity. However, as the solitary waves which strike 
the west coast of South America and the so-called Death Waves 
on the west coast of Ireland are said to®be regarded as pre- 
cursors of storms, it is possible that these solitary Atlantic waves 
may be due to a similar cause ; but even then it is inexplicable 
how a number of comparatively small and regular waves can 
be converted into one abnormal one, gr how the reported 
changes of wind and consequent confused sea could 
produce such. a wave. It will be noticed: that the 
dates for the Festina Leute, Manhattan, and Diamond are 
very close together, andgtiferefore there is a possibilify thaf\hey 
were struck by the same wave. C. E. STROMEYER, 

Glasgow, February 18. 

. 





The Presence of a Stridulating Organ in a Spider, 


WHILST spending a shòrt time at Alice Springs, in Central 
Australia, during the course of last year, in connection with the 
Horn Scientific Expedition? I found that it was firmly believed 
by a considerable number of people, white men and natives 
alike, that a spider existed in Central Austrflia which madé'‘a 
booming noise at nigh® Thanks to the assistance of the blacks, 
the spider itself was easily captured, but I could detect no organ 
capable of producing a booming sound, The animal forms a 
tubular burrow, about thre@quarters of, or an inch, in diameter, 
which passes down for some eighteen to twenty-four inches in 
a slightly slanting direction until it terminates in a small 
chamber capable of holding the animal comfortably. In this 
chamber are found fragments of beetles upon which the animal 
has preyed, and a certain amount of web materialg but there is 
no regular lining tothe tube or chamber, The spider, which 
may reach a length of two and a half inches, and a span across 
the legs of five inches, proves te be Phrictis crassipes, belong- 
ing to the tribe Zerritelaria, to which also beloggs the well- 
known Mggale. . 

After listening carefully for the noise®and spending with a 
friend a night out in the open, in a spot where the booming coutd 
be heard, we came to the conclusion that the noise attributed to 
the spider was, in reality, made by a quail, 

However, we kept some dozen specimens under observation 
in tin and wooden boxes, and after a few days in captivity, 
dufing whic time they were very sluggish, one or two of them 
began to be more active,and on irritating one of the livelier 
ones (a large female) with a straw, I wa pleased to see her 
rise on her hinder legs, and to hear her Make a low whistling 
noise, mpving alternately the palps up and down on the cheli- 
cere as she did so, Whilst doing this she woulfl make short 
angry darts at the straw. . 8 

On examination it was seen that the surface of the basal 
joint of the palp was provided with a somewhat oval-shaped 
comb-like structure composed of hard chitinous rods of various 
lengths, each ending in a club-shaped head. The comb is so 
placed that when the palp is moved up and down it rubs against 
a special part of the chelicera, which is provided with several 
rows of strong, sharply-tapering spines, and the sound produced 
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can be heard, when the spider is ina box in a quiet room, at æ 
distance of, at any rate, six or eight feet. - i 

I was not at the time aware of the fact that, in the Transactions 
of the Entomological Society for 1877, Mr. Wood Mason had 
described a very similar stridulating organ in another ground» 
spider, Mygale stridulans, andit is interesting to note the close 
resemblance between, as well as the presence of, the organs in 
these two genera, both of which belong to the tribe Territelaria. 
The figure given by Mr. Wood Mason admirably illustrates the 
position ofthe spider when it stridulates, ` _ 

I hope to publish a full description of the organ in the volume 
dealing with the work of the Horn Expedition. 

BALDWIN SPENCER. 
Biological Laboratory, Melbourne University, 


January 24. 


The Spectrum Top, 


PERHAPS some of your readers may be glad to learn that the 
curious phenomena of the spectrum top can be shown on a 
screen to a large audience. It is only necessary to paint the 
usual black lines and sector on a suitable disc of glass, an N, 
then to mount it in a revolving stage which can be rotated in a 
lantern by means of a multiplying wheel. The projected disc 
of light must rest be too Jarge ; if the lime-light be used the disc 
may be about 2 feet in diameter, and about double that 
size with the electric arc. A great variety of effects can be 
obtained by interposing coloured glasses in the path of the 
beam ; e.g. with a green glass, and in diffused gas-light, the - 
dark sector and lines appear to be mauve-coloured when 
suddenly stopped after rapid rotation, or when very slowly 
rotated, but-become of a dark blue when the gas is turned off. 
On rotating the disc in the usual way the lines appear to be 
blue, green, and violet. , 

With a blue glass in gas-light the dark sector and lines. 
appear to be yellow when suddenly stopped, but a fine purple 
without diffused light. The colours given by the’ lines at a 
moderate rate of rotation are red, grey, green, and blue. With 
a monochromatic red glass, the lines appear to be blue, grey, 
red, and dark red. 

Is it not somewhat extraordinary that a rich blue colour can 
be obtained when dealing only with monochromatic red light ? 
With whatever coloured light the disc is fed, the characteristic 
red lines at the centre, and blue at the periphery, or vice versa, 
seem almost invariably to appear. Altogether the phenomenon is 
wortby of further {study by physiologists and physicists ; the 
lantern appears to throw,‘ina double sense, new light upon this 
interesting problem. The idea of employing transmitted 
instead of reflected light for producing the phenomena of the 
spectrum top is partly the suggestion of Mr. T. J. Walls, 
instrument maker, Edinburgh, who constructed the disc for 


me. Dawson TURNER. 
Edinburgh, March 4. : 





THE AGE OF THE EARTH. 


PROF. PERRY and I had not to wait long after the 

publication of his article “ On the Age of the Earth ” 
(NATURE, January 3, 1895, pp. 224-227) to learn that 
there was no ground for the assumption of greater con- 
ductivity of rock at higher temperatures, on which 
his effort to find that the consolidation of the earth took 
place far earlier than 400 million years ago, is chiefly 
founded. In a letter of date January 13, most courte- 
ously written to me by Dr. Robert Weber in consequence 
of his having seen by my letter to Prof. Perry of 
December 13, that we were anxious to find how far his 
experimental results regarding differences of thermal 
conductivity and specific heat at different temperatures 
could be accepted as trustworthy, he tells me that he-had 
made farther experiments on an improved plan, and that 
on the whole his investigations do not seem to prove 
augmentation of conductivity with temperature ; and he 
kindly gives me, with permission, to communicate to 
NATURE, the following results, hitherto unpublished, of 
experiments which he made in t e years-1885 and 1886 
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on the thermal conductivities (4) and specific hefts (c) of 
Gve rocks. 


Density ; 
Basalt 3°0144 ¢=0'1763 +0'000296/ [be- 
tween o° and 60°] . 
c = 0'1946-+0°'000575(¢ — 
60) [between 60° and 
110°] 
k=0'00317{t +0'o00017} 
Marble 2°7036 ¢=0'20279 +0°000466.¢ 
4=0°00540{1 ~0'000005. 4 
Rock salt 2'IÓI c=0'2146 +0'0001 72 
k=0'0137{1 — *00442} 
Anhydrite of Jura ... ° 2'892 c =0"1802 + 00003. 
£=0°'0123{1 ~0°0024.4} 
Quartz 2°638 ¢=0°17544+0°0004.t 


, ž=0'01576{1 —0’0019. i} 
These results show practically no change of thermal 
conductivity with temperature for Basalt and Marble. 
For Rock Salt, Anhydrite of Jura, and Quartz, they show 
diminutions of thermal conductivity amounting per 100° 


„C. to 44 per cent., 24 per cent., and 19 per cent. respec- 


tively. They contrast curiously with the 75 per cent. 
augmentation of thermal conductivity per 100° C. 
(NATURE, January 3, p. 226), used by Pyof. Perry in 
his estimate of the age of the earth, and they form 
a practical comment on his statement (NATURE, January 
3, p. 226) :—“ From the analogies with electric conduc- 
“tion, one would say, without any experimenting, that as 
“a metal diminishes in conductivity with increase of 
“temperature, so a salt, a mixture of salts, a rock, may 
“be expected to increase in conductivity with increase of 
“temperature.” 

Since the beginning of January I have myself been 
endeavouring to find by experiment the proportionate 
differences of thermal conductivity of rocks at different 
temperatures; and before the end of January I had 
made some preliminary experiments on slate and sand- 
stone, from which I was able to tell Prof. Perry that the 
thermal conductivity of each of these two rocks is 
probably less at higher temperatures than at lower. 
Since that time I have been arranging for experiments 
on granite, in which as rapid progress as I would have 
liked has been impossible for many reasons, including 
the necessity of standardising a Kew certificated thermo- 
meter of 1886, now for the first time being compared 
with an air thermometer in my laboratory. Unless its 
differences from the air thermometer are much larger 
than can be expected from what we know of the behaviour 
of mercury-in-glass thermometers generally, it is already 
almost proved that the thermal conductivity of granite 
is less between 150° C. and 250° than between 50° and 
150°. 

As to specific heats there can be little doubt but that 
they increase with temperature up to the melting point 
of rock, but the rate of augmentation assumed by Prof. 
Perry is about five times as much as that determined 
up to:I2co0° by the experiments of Rücker and Roberts- 
Austen (PAil. Mag., 1891, second half-year, p. 353) for 
Basalt, and of Carl Barus (PAz/. Mag., 1893, first half- 
year, pp. 301-303) for Diabase ; these being apparently 
the only experiments hitherto made on specific heats of 
rock at temperatures heyond the range of the mercury- 
in-glass thermometer. ; ; 

Taking the primitive temperature as 4000° C. and the 
thermal conductivity and the specific heat at this tem- 
perature respectively 30 times and 14} times their valuese 
at the surface, and throwing in a factor 3 for three-fold 
density at the greater depths (though the average densitye 
of the whole: earth is scarcely double that of the upper 
crust) Perry takes the product of three factors 
30% 145x3 and so finds in round numbers 1300'times 
my estimate as his corrected estimate of the age of the 
earth !! (NATURE, January 3, p. 227) , 

But even if the ratios of thermal conductivities and of 
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specific heats at the higher and lower temperatures were 
as*assumed, Prof, Perry’s product of the two corres- 
ponding factors vastly over-estimates the age. Of this 
I thought I had given a sufficient warning when I wrote 
to him (December 13), “ But your solution on the sup- 
position of an upper stratum of constant thickness, 
having smaller condu¢tivity and smaller thermal capacity 
than the strata below it, is very far from being applic- 
able to the true case in which the qualities depend on the 
temperature.” (NATURE, January 3, p. 227.) It is 
obvious that the supposed higher thermal conductivity 
and the higher specific heat, if beginning suddenly at a 
short déstance below the surface, and continuing con- 
stant to the great depth, would greatly prolong the time 
of cooling to the same surface-gradient, beyond what 
it would be with these qualities incregsing continuously 
with temperature. For the simp!@case of conductivity 
assumed to increase in the same proportion as specific 
heat, Prof. Perry has himself since giyen in a later 
communigation (NATURE, February 7, pp. 341-342) the 
necessary cortection of*his previous mathematics: and 
in an example of his o&n choosing (50 per cent. aug- 
mentation of each quality per aoo’ elevation of tempera- 
ture), he now finds 121 times’my estimate for the age of 
the earth, instead of 441 times as by the formula which 
he used in his firsé article. 

When the ratio of thermal conductivity to specific heat 
per unit bulk varies with the temperature, the problem 
of secular cooling presents mathematical difficulties 
which, so far as I know, have not been hitherto attacked ; 
but I find it quite amenable to analytical treatment, and 
I hope before long to be able to offer a paper to the 
Royal Sogiety of Edinburgh on thg subject, as an appendix 
toédmy original paper “ On the Secular Cooling of the 
Earth,” published in its Transactions (1862). I have 
already wotked out numerically two cases, in one of 
which both conductivity and specific heat increase with 
temperature, and in the other the specific heat increases 
with the temperature but the cpnductivity is constant. 
The first of these is at present only interesting as a 
mathematical exercise because, according to present 
knowledge, it is more probable that the thermal con- 
ductivity decr@ases than increases with increasing 
temperature. To the results of thé second I shall refer 
later as substantially helping us, towards a revised 
estimate of the time which has elapsed.since the con- 
solidation of the earth. . i poA 

Twelve years ago, in a laboratory established by Mr. 
Clarence King,in connection with the United States 
Geological Survey, a very important series of experimental - 
researches on the’ physical properties of rocks at high 
temperaturs was commenced by Dr. Carl Barus-for the 
purpose of supplYing trustworthy data’ for geological 
theory. Mr, Clarence King, in an article “ Qn the Age of 
the Earth? published in the American Journal of Science 
(vol. xlv., Jan. 1893), used data thus supplied, tọ estimate 
the age of the eart more definitely than was possible for 
Me in 1862 with the very meagre information then 
available as to specific heats, thermal conductivities, and 
temperatures of fusion. I had taken 7000? F. (3871° C.) 
as a high estimate of the temperature of melting rock. 
Even then I might ‘have takenesomethipg between. 
1000° C. and 2000" C. as more probable, but I was most 
anxious not to wéder-estimate tht age of the earth, and 
so I founded my psimary calgulation on the 7000° F. for 
tite temperature of melting rock. Now we know from the 
work of, Carl Barus (P22. Mag, 1893, first half-year, pp. 
186, 187, 301-%05) that Diabase, a typical Basalt of very 
primitive character, melts between 1100° C. and 1170° 
and is thoroughly. liquid at 1200°. - The correction from 
3871° C. to 1200° or 1/3'22 of that value; for the 
temperature of solidification, would, with no other change 
of assumptions, reduce my estimate of rco million 
to 1/(3°22)? of its amount or a little less: than ten. million 
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ite 
years ; but the effect of pressure on the temperature of 
solidification must also be taken into account, and Mr. 
Clarence King, after a careful scrutiny of all the data 
given' to him for this purpose by Dr. Barus, concludes 
that without farther experimental data “we have no 
“ warrant for extending the earth’s age beyond 24 millions 
© of years.” 

By the solution of the conductivity problem to which I 
have referred above, with specific heat increasing up to 
the melting point, as found by Riicker and Roberts- 
Austen and by Barus, but with the conductivity assumed- 
constant, and by taking into account the augmentation of 
melting temperature with pressure in a somewhat more 
complete manner than that adopted by Mr. Clarence 
King, I am not led to differ much from his estimate of 
24 million years. But, until we know something more. 
than we know at present as.to the probable giminution, 
or still conceivably possible augmentation, of thermal 
conductivity with increasing temperature, it would be 
quite uninteresting to publish any closer estimate. 

In the latter part of Mr. Claregce King’s paper on the 
“ Age of the Earth” the egtimates of the age of the sun’s 
heat by: Helmholtz, Newcomb, and myself, are carefully 
considered, and the following sentences with which the 
‘paper. is brought to a conclusion will, I am sure, be 
interesting to readers of NATURE :—“ Prom this point of 
“ view the conclusions of the earlier part of this paper 
“become of interest. The'earth’s age, about twenty-four 
“millions of years, accords with the fifteen or twenty 
“ millions found for the sun. . 

“Tn so far as future investigation shall prove a secular 
“augmentation of the'sur’s emission from early to pre-' 
“sent time in conformity with Lane’s law, his age may 
“be lengthened, and fifrther study of terrestrial condvt- 
“tivity will probably extend that of the earth. 

“Yet the concordance of results between the ages of 
“sunand earth, certainly strengthens the physical case 
‘Cand throws the burden of proof upon those who hold 


“to the vaguely vast age, derived from sedimentary ` 


“ geology.” 


e NOTES. ; 

In addition to Lord, Aberdare, the Royal Society has to 
mourn the loss of two more of its Fellows. Sir,Henry Rawlin- 
son, the distinguished Orieftalist, died on Tuesday, in his 
eighty-fifth year., He was elected into the Society so long ago 
as 1850, Sir William Savory, who died on Monday, at the age 
of sixty-nine, was admitted eight years later, z 


KELVIN. 





. . 2 J 
WE have also to, announce the death of Dr. D. H. Tuke, ' 


well known for his works ọn psychological medicine. 


e e 
Ir is announced in the British Medical Fournad that Dr. 
Armand Ruéfer has tendered his resignatjon of the. post of 
Director of the ‘British Institution of Preventive Medicine. 


WHEN the news of Prof. Cayley’s death reached America, 
American mathematicians were not slow in expressing sym- 
pathy with their English brethren. Weare informed that— 
“In that grea® American University, the Johns Hopkins, in 
which, not many years ago,eProf. Sylvester and Prof. Cayley, 
at the same time, gave instruction in advgnced mathematics, 
the death of Prof. Cayley was the occasion of universal 
_ mourning, ànd all was appropriately draped with bi&ck.?? - 

e 


IT appears from a correspondence between the Board of 
Trade and the Electric Lighting Committee of the St. 
Pancras Vestry, that Major Cardew, the electrical adviser 
of this department, has discovered, during his investigations 
into the recent explosions in the street boxes used 
for electrical supply in St, Pancras, that a remarkable 
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deposit on some of the insulators contained a considerable 
quantity of the metal sodium. The presence of this metal 
appears to be so grave a source of danger, and to afford so 
reasonable an explanation, in connection with the accumulation 
of escaped coal-gas, of the several explosions which have 
recently occurred, that the Board of ‘Trade intends to in- 
vestigate the causes of the deposit of this substance with a 
view to its prevention, and,in this investigation they have 
asked for the assistance of the Royal Society and of the In- 
stitution of Electrical Engineers. 


PROF. CHARLES STEWART will deliver a course of six lec- 
tures on ‘* The Internal Framework of Plants and Animals,” at. 
the Royal College of Surgeons, Lincoln’s Inn Fields, on 
March 11, 13, 15, 18, 20, and 22, at five o'clock. Admission 
to the lectures can be obtained on presentation of visiting card. 


A CORRESPONDENT, writing from Brooklyn on February 16,° 
says :—The severity of the weather and depth of snowfall” 
throughout the southern United States for the past few days are 
unparalleled. On the r4th inst. the temperature at Abilene, 
Texas, was 15°, and in the State of Georgia it ranged about 
9° lower than iNew York city. Yesterday there was snow 
five inches deep in Atlanta, four inches at Darien, three inches 
at Thomasville, and two inches at Savannah, all in Georgia ; 
‘two feet at Birmingham, Alabama; eight inches at New Orleans, 
Louisiana ; six inches at Galveston, Texas, with snow falling: 
as far south as Corpus Christi. In many places there had never’ 
before been snow enough to cover the ground to any measurable 
depth, ` 


FROST prevailed during the greater part of the past week in 
nearly all parts of the United Kingdom, and in the northern. 
and midland districts the, thermometer in the screen has on 
several nights fallen as much as 10° below the freezing point. 
Snow has fallen over the greater part of the country, and in 
Scotland the amount has been heavy. The type of weather has. 
been chiefly anti-cyclonic, and an area of low barometer read- 
ings was for several days situated to the eastward of our islands,. 


| so that strong and cold northerly winds were experienced over- 


the entire country. A correspondent at Dundee states that 
the temperature in that district during the last two months. 
was unusually low. The average maximum temperature- 
of January and February was 36°°6, and the average mini- 
mum, 24°°9, so that the average mean temperature for that. 
vicinity was about 30°°7. The normal values published by. 
the Meteorological Council for Leith, a little more to the 
south, give 39°°5 as the average mean temperature for the two- 
months, f 


Pror. M. MÜLLER contributed an article to the January 
number of Globus (Brunswick) on meteorology and the figure- 
of the earth, which contains much useful information upon the 


e| subject of atmospheric circulation, and the results of the 


author’s own investigations. He points out very clearly the- 
effects of the earth’s rotation and of the polar compression on 
the motion of the air, and strongly opposes the theory of 
equatorial and polar currents as propounded by Dove and his 
adherents. He explains the enormous forces that would be 
required to transpose a kilogram of air from the pole to the 
equator, and shows that the motion of a particle closely re- 
Sembles that of a ball which is kept in circular motion on a re- 
volving plate by a juggler, the rapid rotation of the plate, arid 
of the earth, acting similarly on both ball and air, and keeping 
both moving in comparatively small and nearly closed curves. , 


Dr. A. CANCANI notes the existence of two systems of undu- 
lations in the Constantinople earthquake of July 10, 1894, one 
propagated with a velocity of 4'9 km. per second, the other 
with a velocity of 2'3 km. per second (Rend, dell’ Ace. deé 
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Lincei, December 16, 1894). The latter estimate is obtained 


from the times furnished by magnetic or astronomical observa- ` 


tories, possessing instruments capable of recording long-period 
oscillations only. The instruments of the Italian seismic ob- 
servatories, on the other hand, registered the rapid movements 
travelling with the greater velocity, as well as the longer oscil- 
lations, whose velocity is again found to be 2°3 km. per second. 
Dr. Cancani remarks that these results agree with the theory 
explained by him in a former paper {4nn, dell’ Uff. Centr, di 
Met. e Geod. vol. xv. 1893). 


News has recently been received regarding the three at- 
tempts made last year to extend our knowledge of the higher 
mountains of Africa. The most important of these was Mr, 
Scott Elliot’s expedition to Ruwenzori, some of the preliminary 
results of which he announced in a recent letter to NATURE. 
Mr. Scott Elliot seems to have found the higher slopes of the 
mountain extremely trying to the native porters. Botanical 


results of the highest interest may be expected from the work . 


of such an experienced African botanist. As Mr. Scott Elliot 
did not succeed in reaching the highest zone in the mountain, 
his description of its geology may be incompgete. He has, 
however, announced one conclusion of the highest importance, 
viz, the discovery of traces of the existence of glaciers, seven 
miles below the existing snow-line. It will be remembered 
that in a recent paper published by the Geological Society, 
Dr. J. W. Gregory fully described similar glacial extension on 
Mount. Kenya. . The difficulty, however, has been felt that the 
same fact has not been recorded from Kilima Njaro, in spite of 
the numerous visits to that mountain. The glaciers there now 
seem to be at their greatest extension, It is probable that 
this is due to the fact that the peak with the existing glaciers 
is of very recent date. The absence of moraines from the older 
peak appeared perplexing. Mr. Scott Elliot’s discovery, how- 
ever, shows that the greater glaciation of Kenya was not due 
to a purely local cause, but to some change that affected the 
whole region, 


WE have received a copy of the British Central Africa 
Gazette (vol. i. No. 15), describing Capt. Manning’s recen 
ascent of Mount Mlanje, on October 22-25. The mountain ist 
now well known from the botanical collections made there by 
Mr. Whyte, under the direction of Mr, H. H. Johnston. Pre- 
vious attempts to ascend it had, however, failed through lack 
of time. Capt. Manning’s party do not appear to have found 
the climbing very difficult. The summit is estimated at 
9680 feet ; but we are not told by what, method this was deter- 
mined. Apparently it was only by aneroid. The party were 
helped up by a new method of roping, which ought to recom- 
mend itself to the Chamounix and Zermatt guides. They used 
a long loop of calico, which they called a ‘‘machila”: the 
climber leant back at one end of it, six or eight strong men 
pulled at the other. Probably in time, to ‘* machila the Matter- 
horn ” will be the regular thing in-a Swiss trip. 


THE third expedition to which we have to refer, has unfor- 
tunately not been successful in its attempt to solve the mystery 
of the reported snow-clad mountain which occurs between 
Kenya and Abyssinia, The existence of this has been fre- 
quently reported since it was first recorded by Abbadie as 
Mount Wosho, It was hoped that Dr. Donaldson Smith’ é 
expedition would have finally settled this question of the height 
and position of this mountain. The expedition has, howevey, 
been stopped by the Abyssinians, and sent back to the Somali 
frontier at Barri. His companion, Mr. Gillatt, has been com- 
pelled to return home, but Dr. Smith has determined to con- 
tinue the expedition. As the rainy season and unhealthy 
country are before him, and as such people as the Somali are 
easily dispirited by a first failure, it is hardly likely that Dr. 
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Smith will reach Mount Wosho. He proposes to strike south. 
for the Juba, and then westward across the Borana’ country to- 
Basso Narok (Lake Rudolph). The expedition has already 
achieved some very interesting results, and if it succeed in its. 
traverse of the Borana country, it will have amply atoned for its. 
failure to reach its original goal of the Omo valley. 


In an address to the United States National Geographic- 
Society, recently published in the National Geographic Magazine, 
Dr. C. Hart Merriam discusses the influence of temperature upon 
the geographical distribution of terrestrial animals and plants. 
It is wel®known that in the northern hemisphere animals and: 
plants are distributed in circumpolar belts or zones, the boundaries. 
of which follow lines of equal temperature ; but difference of 
opinion prevails as to the period digivg which temperature 
exerts its rest@aining influence. Dr. Merriam opens new ground: 
in the address to which we refer. Physiological botanists have 
long maintained that the various events in the ¥fe of plants, such 
as leafing, flowering, &c., eake place when the plants have been 
exposed to definite quantiti@s of heat, which are the suns total 
of the daily temperatures gbove agfinimum (6° C.) assumed to 
he necessary for functional activity, and are termed the ptysio- 
logical constants of the particular stages. Dr. Merriam infers 
from this that there® must also be a physiological constant for 
the species itself; and this sfeczes constant must be the total 
quantity of heat required by a given species to complete its. 
cycle of development and reproduction. It follows that not 
only the mean temperature, but also the total quantity of heat 
in particular zones must be considered in estimating the 
inflygence gf temperature upon the® distribution of plants and 
andmals. Dr.’ Merriam has constricted a pair of isothermal 
charts of the United States, of which one shows the distribution of 
the total quantity ọf heat during the, season of growth and” 
reproduction (é.¢. the sum of daily mean temp@ratures above- 
6° C,), and the other the mean temperatures during the six 
hottest weeks of the year. By confparing these with a bio- | 
geographical. chart of the same region, Dr. Merriman concludes, * 
from the striking coincidences which occur, that amimals “and: 
plants are restrieted in northward distribution by the total 
quantity of heat during the season of g#owth and reproduction, 
and in southward distribution by theemean temperature of a 
brief period durjng the hottest part of the year, The anomalous 
intermingling of boreal and austra®’ types which occurs øver'an * 
extensive area of the Pacific coast of the United States becomes. 
explicable by the establishment of these principles, for’ here- 
alone is a low summer temperature combined with-a high sum- 
total of lWeat—tlre ‘two conditions which *permit extensive- 
mixture in the same region of northern and southern types. 


A CASE of dual brain action, presenting pints of special 
interest, bêth in physiology and psychology, is described in . 
Brain (Part Ixix.)“by Mr. L, C. Bruce.. The ‘patient who... 
“formed the subject of observation varied considerably in his- 
mental condition, and the most obvious phenomena observed 
during these changes were that in one condition he spoke the- 
English language, and in the other the Welsh language. When 
in the former state, he was the subjec@ of chronic mania.e He 
was right-handed, and exhibited a fair amount of intelligence. í 
He remembered” clearly things he had noticed in previous 
English periods, but his memory was a blank to: any that 
occurred daring the Welsh stages. He wrote by*preference 
with his righthand, his letters were fairly legible, and he wrote 
from left to right. If asked to do so, he would write with the 
left hand, but then produced mirror writing, traversing the- 
paper from right to left. When in the Welsh stage, however, 
he was left-handed and the subject of dementia. ' His speech. 
was almost unintelligible, but what could be understood was in. 
the Well i language. In this stage he had no idea of English, 


442 


NATURE 


[Marcy 7, 1895: 








and his mental and physical conditions altogether were ‘the’ 
reverse of what they were in the English stage. From these 
observations, Mr. Bruce is led tó believe that ‘*the cerebial 
hemispheres are capable of individual mental action, arid that 
the mentally active cerebrum has a preponderating influence 
over the control of the motor furictioriss the patient living two 


' separate existences during the two stages through which he 


passes ; the mental impressions received daring each of these 
separate existences being recorded in one cerebral hemisphere 
only.” If the cerebral hemispheres did not act independently, 
itis difficult to account for the patient’s,ignorance of events 
which happened to him in the Welsh stage when he pasfed into 
the English condition. 


_A NOTE on the electrostatic capacity of resistance coils wound 
in the ordinary way toveid self- induction, is published in the 
Comptes rendus (February 11). The- author MJ j. Cauro) 
has experimentally determined the electrostatic capacity of 
coils wound in several diferent ways, using for this purpose 
a Wheatstone’s bridge arrangement with a commutator 
similar to that used by Ayrtonand Perry in their secohmmeter. 
By comparing coils of practically the same shape and resistance 
the author finds that the errors due to capacity may, in the case 
of coils containing a large number of turng, be considerable 
when the ordinary double method of winding is adopted, but 
, these errors are considerably reduced if the method of winding 
* proposed by M. Chaperon is empfoyed. The best results of 
all are obtained by winding the two wires im alternate layers, 
always starting from the same end of the bobbin, the wire 
being brought back paralleb to the axis of the ‘coil. For 
instance, with coils having æ resistance of about 14,080 oh%ys 
and about 9500 turns, the three methods of winding give 
apparent self-induction (due to capacity) of — 1'79, .— 0'27 
and ~0'16 respectively. In order to make stre that the values 
obtained were really due to capacity, the author placed bundles 
of fine, iron wire inside jhe different coils. The’ results 

obtained in this case were the same as those obtained without 
any iyon core. By altering the connection of the two wires in 
the coil wound in the ordinary manner, so that the current 
traversed the two circyjts in the same direction, the* Self- 
induction _was found to, be 0°13. Thus by winding the wire- 


double, the error dueto electrostatic capacity was about | 
` twelve times as’ great as te error to elimin&te which this 


method `of winding was adopted. 


Two. volumes recently added to the compuchensive Aide 
Mémoire series, published jointly. by „Gauthier-Villars and 
Masson, Paris, aree—‘* Appareils Accessofresedes Chaudières a 
Vapeur,” by MM. Dudebout and Croneau, eand “ Trae des 
Bicycles et Bicyclettes ” by Dr. C. Bourlet. 


THE names of the members of the electrical ang kindred 
industries thr@ighout the world aré ‘contained gn “ The Universal 
* Electrical Directory,” publishéd by Messrs. H. Alabaster, Gate- 
house, and Co. ‘For simplicity and facility of reference the 
names are divided into four groups—namely, British, Con- 
tinental, American, and Colonial, which are again subdivided 
into alphabetical and clagsified sections. There are nearly 
twenty-one thouSand names in all, or two thousand five hundred 
more names than were given im the Directory.fow 1894. -. 


AMONG the forthcoming booke to be published by Messrs. 
J. and A. Churchill, the following are announced to appear at 
an early date :—‘‘A Manual of Batany ” based org that of the 
late Prof. Bentley, vol. i,, ‘Morphology and Anatomy,” 
enriched with a large. number. of new illustrations, ` by 
- Prof J. Reynolds “Green; “Elements ,of Health, an 
Introduction to the Study of Hygiene,” by Dr,:Louis C. 
Parkes ; and ‘Mental Physiology, especially in its relation to 
Mental Disorders,” with illustrations, by Dr. T. B. Hyslop. 
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-A VALUABLE work on the climatology of-Africa, and. on the 
distribution of disease in that continent, has just appeared, It 
is entitled ‘* Tropical Diseases in Africa,” by Dr. R, W, Felkin» 
and is published by Mr. W. F. Clay, Edinburgh. The volume 
is based upon a lecture delivered at the African Ethnological 
Congress held at Chicago in 1893, and contains, as an appendix 
a paper, read before the Budapest Congress last September, 
on a new method for graphically illustrating the geographical 
distribution of disease, ~The book forms an important addition 
to the literature upon tropical disease in Africa, 


-MEN of sciénce are indebted to the beneficent provisions of 
the Smithsonian Institution for the generous distribution of 
scientific literature. A publication of special value to chemists 
is the ‘‘ Bibliography of Aceto Acetic Ester and its Deriva- 
tives,” by Mr. Paul H. Seymour, which, acting upon the 
recommendation of the American Association’s Committee on 
Indexing Chemica! Literature, the Institution has lately issued. 
The bibliography is arranged in chronological order from 1840, 
with author and subject indices appended. The outlines of 
memoirs are given, in order to show the scope of the originals. 
Mr. Seymour degerves the gratitude of chemists, for this time- 
saving bibliography, upon which he has evidently bestowed 
much care. 


ANOTHER paper prepared for the Committee on Indexing 
Chemical Literature, is ‘ An Index to the Literature of Didy- 
minum,” by Dr, A. C. Langmuir, just distributed as No. 972 
of the Smithsonian Miscellaneous Collections. The index con- 
tains references to all the papers published on didymium, from 
the discovery of the element in 1842 to the year 1893. It 
furnishes a striking illustration of the wonderful results accom- 
plished by the use of the spectroscope in modern chemistry. 
In addition to didymium, the following elements have now 
been indexed: Columbium, iridium, manganese, titanium, 
uranium, vanadium, 


WE note the publication of the Buletin Météorologique of the 


Imperial Observatory of Constantinople, for. the year 1894. 
Although telegraphic observations have been published 
in the Paris weather report, we believe that very few regular 
observations from Constantinople have been received in this 
country for some twenty years. The bulletin contains some 
means derived from twenty-seven years’ observations, which 
show that the maximum shade temperature was 99°°5, in 1888, 

and the minimum, 17°°2, in 1869. The average yearly rainfall 
is 23'3 inches, and the average frequency, eighty-six days. 

Snow falls on about fifteen days, and fog occurs, on an average, 
on fifty-nine days. “An appendix contains a list of the earth- 
quakes in, the Ottoman empire during the year 1894. 


A SKETCH of the attainments and life-work of Dr. T. B. Rake, 
who died at Trinidad last August, is given in the Journal of 
the Trinidad Field-Naturalists Club for December 1894. Dr. 
Rake was the superintendent of the Leper Asylum at Trinidad, 
and presided over the Leprosy Commission. The reports issued 
during his eight years’ administration of the Asylum are of the 
highest value, for he was well acquainted with bacteriological 
methods of research, and he put on record numerous observa- 
tions referring to the leprosy bacillus. He was not, however, 
only a high authority on leprosy, but an enthusiastic and keen 
observer of nature. At the time of his death he was the Presi- 
dent of the Trinidad: Field-Naturalists Club, the members of 
wRich will remember him for many years tọ come. An excel- 
lently reproduced portrait .of Dr. Rake forms the frontispiece, 
of the Yournal containing the very appreciative obituary 
notice. 


‘A: MONUMENT to the humanitarian spirit of the members of 
the: Mulhouse ‘Association pour prevenir les Accidents: des 
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Fabriques is afforded by a ponderous volume, the second edition 
of which has been received from the Association. The volume 
is entitled ‘‘Collection of Appliances and Apparatus for the 
Prevention of Accidents in Factories.” It is illustrated by 
thirty-seven finely-drawn plates, and the text is printed in 
French, German, and English. The London agents are Messrs., 
Dulau and Co. What strikingly indicates the high motives 
which actuate ‘the Association is that the volume is published 
at the price it cost to reproduce. The one object of publication 
is to spread the knowledge, and encourage the adoption, of the 
numerous appliances devised for the prevention of accidents 
from machinery. The factory inspector and manager, the 
mechanical engineer, and all others who are concerned in the 
construction and use of machinery, should see this very useful 
volume. We i 


We have received the first two numbers (1892-1893) of the 
yearly Bulletin of the Geological Institution of the University 
of Upsala, | This is a publication that should be of great 
interest to all British geologists whose work lies among the 
-Lower Palæozoic rocks, since on those strata Swedish researches 
have thrown iso much light. Among the centents are two 
‘papers by C. Wiman, on the structure of Graptolites ; strati- 


„graphical papers, by the samesauthor, and J. G. Andersson ; 
. petrographical and mineralogical papers, by Prof. Nordenskiold 


and -H. Sjögren ; and others. Nine plates in all, illustrate 
the numbers. The papersare all in either English or German 


‘(French isthe only other language permitted) 5 this will be satis- 


factory to those British geologists who have found the 
Swedish language a serious barrier to the study of important 
geological papers in the past. We may add that the Bulletin 
will be sent, not only to all geological institutions, ‘but also 
to all private workers who send their publications regularly in 
exchange. 


AMONG the new editions received during the past week, is 
the second edition of the ‘‘Introduction to Physiological 
Psychology ” (Swan Sonnenschein and Co.), translated from 
the revised and enlarged second German edition of Dr. 
Trichen’s work, reviewed in these columns four years ago (vol. 
xliv. p. 145).. The chief addition is a chapter upon the 
emotional tone of the ideas. Another new edition (the fourth), 
just received, is ‘‘A Treatise on Elementary Trigonometry ” 
(Longmans, Green, and Co.), by Dr. John Casey, F.R.S., 
edited by Prof. P. A. E. Dowling. This little work has found 
favour among many teachers and students, and the new issue 
should be even more popular: Dr. W. H. Besant’s ‘‘ Conic 
Sections ” (George Bell and Sons) has reached a ninth edition. 
The articles on reciprocal polars have been expanded into a 
separate chapter, and a chapter on conical projections has been 
inserted. Two other books, which may be included among new 
issues, belong [to the handy series of Economic Classics pub- 
lished by Messrs. Macmillan and Co. One consists of select 
chapters and passages from Adam Smith’s ‘‘ Wealth of 
Nations ” ; the other contains the first six chapters of Ricardo’s 
*“ Principles of Political Economy and Taxation.” 


Messrs, SWAN SONNENSCHEIN AND Co, have in the press 
an important work on the Indian Calendar, written by Mr. 
Robert Sewell, in collaboration with Mr. Sankara Balkrishna 
Dikshit. The work contains complete tables for the verification 
of Hindu and Muhammadan dates for a period of 1600 years 
(A.D. 300 to 1900), and forms an attempt to carry out in prac- 
tical form the exact fixation of the astronomical phenomena on 
which the Hindu Calendar depends, and without which no con- 
version of dates into European reckoning can be safely relied 
upon. It embraces the whole of India. The calculations have 
been based on the general tables published by Prof. Jacobi, of 


The precise position of sun and moon at sunrise on the meridian 
of Ujjain on the first day of each year of the Luni-solar 
Calendar during the period referred to is given, and for the 
Solar Calendar the moment of the sun’s passing the first point 
of Aries in each year is entered in time reckoning. Full details 
for the addition and suppression of months in the intercalary 
Luni-solar years are provided; and where necessary the cal- 
culations have been made for true as well as mean intercalations. ` 
The solar phenomena have, moreover, been computed by both 
the Arya and Stirya Siddh4ntas. It is hoped that the volume 
-will form a standard avork of reference for chronologists, as well 
as for A courts and offices in India. 


THE additions to the Zoological Society's Gardens during 
the past week include a Giraffe (Giraffagamelopardalis, 2) two 
Sable Antebopes (Hippotragus niger, 6 9) two Brindled Gnus 
(Connochates taurina, Q), a Levaillant’s Cynictis (Cynictis 
penicillata) from South Africa, two great @agle Owls (Budo 
maximush European, purchased ; two Rock-hopper Penguins 
(Eudyptes chrysocome) from New Zealand, four’Black Franco- 
lins (Francolinus vulgaris) from Jadia, a Robben Island Snake 
{Coronella phocarum) from Sotth Africa, deposited ; a Black- 
headed Gull (Larus ridibundus), British, presented by Mrs. 
Rees Davis; a -*— Buzzard (Buteo, sp. inc.) from South 
Africa, presented by Mr. J. E. Matcham ; a Robben 
Island Snake (Coronella,g phocarum) from South Africa, 
presented by Dr. Arthur D. Bensusan. 





Å OUR ASTRONOMICAL COLUMN. 


SPECTROSCOPIC MEASURES OF PLANETARY VELOCITIES. — 
A new feature in, the application of fhe Doppler-Fizeau prin- 
ciple has been recently brought forward by eM. Deslandres 
(Comptes rendus, Feb. 25). It is to the effect that when we 
observe the spectrum'of a body shining by reflected light the 
displacement of the lines due to movements in the line of sight 
depends upon the movement of the body with respect to the 
original source of light, as well as on its movementewith régard 
to the observer.e ; 

- The truth of this principle is demongfrated by an investigation 
of the rotation of Jupiter which M. Deslandres has carried out with 
his usual skill, The equatorial linear vé@bocity of the planet is 12°4. 
kilometres, ang the difference of the velocities of the two extreme 
edges 24°8 kilometres ; actual Measurements of the spectrum 
photographs taken near opposition, however, show a relative 
movement of twice this amount. The best results appear to 
have been obtained by allowing the equator of the planet to lie 
along the slit of the spectroscope, in which case the effect of the 
displacem€nts at different distances from the centre is obviously to 
produg¢e an inclination of the lines of the planet spectrum to the 
lines of the comparison spectrum, and this inclination affords the 
means of determining the "velocities. This method has the 
advantag®@ that the effects of small movements of the image on 
the slit during theglong exposure necessary with ¢he great dis- 
persion employed are of little consequence; movements in 
declination will have no effect on the inclination of the lines, 
and movements in right ascension will only tend to make them 
somewhat more diffuse. 

M. Deslandres points out that the new principle may possibly 
have many important applications in gonnection with planetary 
velocities, among which he specially mentions the determination 
of the rotation geriod of Venus, and even possibly of the solar 
parallax, the lattgr being derived from the radial velocity of 

leVenus. M, Poincaré shows that M., Deslandres’ results are 
quite in agcordance with theoretical considerationsa 


THE SATWLLITES OF Mans.—Prof, Campbell, of the Lick 
Observatory, took advantage of the recent opposition of Mars. 
to secure a long series of micrometric measurements of the 
satellites with the 3-foot telescope (Astr. Fournal, No. 337). 
The reduction of the observations of Phobos shows that the 
eastern elongation distance was nearly a second greater than 
the western, whereas Hall’s observations in 1877 showed that 


Bonn, checked and enlarged by Mr. S. Balkrishna’ Dikshit. ; the distance at western elongation was then about 2”'2 greater 
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-than the eastern." ‘‘ If the orbit had remained unchanged from 
. 1877, the western distance in 1894 should have been about 17'8 
greater than the eastern, The change of nearly 27°38 was 
-evidence of a marked transformation of the orbit during ‘the. 
years 1877-94. The ‘line of apsides has probably revolved 

-owing to a polar compression of the planet.” The observa- 

tions also appear to: indicate a’ similar transformation of the 

.-orbit of Deimos, but the evidence is not quite so conclusive, 
Both satellites are about 6 minutes behind Marth’s ephemeris, 

“so that the adopted values of their periodic times require slight 


ars 


correction. 


ECLIPSE OF THE Moon, MARCH 11,—The following par- 
“ticulars with regard to the total’ eclipse*of the moog on the 
morning of Monday, March 11, may be of interest 


; ; S; M.T. 

7 7 Me 
+ 2? First contact witg penumbra ... ve we O 584 
Py EE shadow... wie «e I 539 
`- -Beginning of total phase . 2 518 
Middle eM a vos 339°2 
~“ ‘End 3s 5 ae aus 4 20 6 
Last contact with shadow Ah aT we 5 24°5 
he Fag i penumbra ..9 ave P 6.200 


“The first contact with the &badow will occur at 127° from the 
` qiorth point of the moon’s-lim¥ towards the east, and the last 
contact at 69° towards the west, in both cases for:the direct 

image as seen with.the naked eye. Thg magnitude of the 
eclipse (moon’s diameter == unity) will be r619. ` 
' Thè moon will be seen iri the shadow at places between 
‘longitudes 5h. 'E. and 12h, W.e Among the principal stars, 
` occulted during the eclipse will be 83 Leonis, mag. 7 5, which 
will disappear at 2h. 17m. at an angle of 5° and reappear at 
-gh. 12m,-af.an angle-of. 338°; and r Leonis, mag. 5'0, which: 
will disappear at 2h. 56in, at 86°, and reappear at 3h. 43m. at 
_ an angle of 345°; the angles being reckoned fyom nerth 
towards’ east, ` ae ner : » 





e 
‘ ° _, THE NILE? 
. I AM.to speak-to you to-night of the Nile, and I think I may 
fairly say it is`thẹ nfost famous river in all the world ; 
famous through all the ages, for the civilisation that has existed’ 
~on fts banlss,; famous for its mystic fabulous rise, about which 
So many sages and philosophers have pondered ; famous for its 
dength, traversing one-fifth the distance from pole topole; 
. famous, and apparently destined to be famous, for the political 
combinations that eve centres around it. But I feel I must 
‘begin by an apology, for. now that Egypt hag come so com- 
: pletely within the tourist’s r@nge, probably many of my hearers 
have seen more of the Nile than I have. ; 
-If a foreigner were to Jecture to his countrymen about the 
-river Thames, and were to begin by informingthem that he had 
never béen above Greenwich, he might be looked upon as an 
: impostor ; and ptrhaps I am not much better, for bhave never 
‘been higher up the river than Phil, 6Groemiles above Cairo. 
For information regarding anything higher up, I must go, like 
you, to the works of Speke, Baker, Stanley, and our other 
great explorers, I shall not, then, detain you to-niggt with any 
elaborate agcount of this upper portion of the river, but will 
only remind you briefly of that great inland sea, the Victoria 
Nyanza, in extent only a little less than the American Lake 
Superior, traversed by the equator, and fed by many rivers, 
‘some of them taking their rise as far as. 5° S. lat. These.rivers 
. form the true’source of the Nile, the mystery only solved in the 
“present generation. e . i : 
The outlet Sf this great lake is on its north shore, where 
the river rushes over the Ripon ‘Falls, esijmated by ‘Speke 
at only 400 or 500 feet wide, and- wit a drop of 12 
‘feet. Thence the river’s coarse is in a north-west direg 
ition for 2g0 miles, to where it thunders over the Murchison 
Falls, a cliff of 120 feet high. Soon after that it joins 
_the northern’ end of Baker's Låke, the Alber? Nyanza, but 
,only to leave it again, and to pursue its course through a 
“great marshy land for. more than 600 miles, to where the Bahr 
“Gazelle joins it from the west; a little further down the great 
‘Saubat tributary comes in on the east. This is the region in 






t A lecture delivered at the Royal Institution, on January 25, by Sir Colin 
:Scott-Moncrieff. 7 
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which the*river is obstructed by islands of floating vegetation. 
which, if checked in their course, at last block up its whole 
width, and form solid obstructions known as sadds, substantial 
enough to be used as bridges, and obstacles, of course, to navi- 
gation, until they are cleared away. The waters of the Saubat 
are of very light colour, and tinge the whole river, which, above 
its junction, is green and unwholesome, from the long chain of 
marshes which it traverses, Hence it is called the White Nile. 
600 miles further brings us to Khartoum, where the Blue Nile 
from the Abyssinian mountains joins it, and at 200 miles still 
further to the north it is joined by the Atbara river, also from 
Abyssinia, a torrent rather than a river. 

Baker gives a graphic account of how he was encamped by the^ 
dry bed of the Atbara on June 22, 1861. The heat was intense! 
the country was parched with drought. During the night the cr 


Lid 


went forth that the floods were coming, and in the morning hej , 


found himself on the banks of a river, he says, 500 yards wide and 
from 15 to 20 feet deep. All nature had sprung into life. A 
little north of the junction of the A bara is Berber, whence you 
will remember is the short.cut to Suakin in the Ked Sea, which? 
so many thought wonld have been.the trve route for our . Army 
to take in relieving Gordon. From Khartoum to Assouan is a 
distance of 1100 miles of river, during’ which it makes two 
immense curves, for on a straight line the distance is not half so 
much, and it is in this part of its course that it passes over the 
six great į atarasts or rapids which block all ordinary navigation, 
The first or furthest north cataract is just above Assouan, a 
dis'ance of 750 miles from the Mediterranean, through the 
country known as-Egypt. From the junction of the Aibara to 
its mouth in the Mediterranean, a distance of 1680 miles, the 
Nile receives no tributary. On the contrary, duri g every mile 
of is course its waters are diminished hy evaporation, by 
ahsorpti n, and:by irrigation. The river gets less and less as 
it flows through this rainless land, and its maximum volume is 
to be found during the flonds at the junction of the Atbara, and 
at other seasons at Khartoum, 1875 mules from the'Mediter- 
ranean. 

The whole distance by river from the Victoria Nyanza to 
the sea is about 3500 miles, It may not be easy to derive 
any clear impression from this bare recital of mileage. Let me 
try to convey to you in some other ways the idea of ‘the length 
of the Nile. Standing on the bridge at Cairo, I used to reflect 
that I was just about half-way between the source of the Nile 
and the White Sea. Or to put it another way: if we could’ 
suppose a river crossing our English Channel, ard that th 
Thames should find its outlet in the Euphrates and the Persian 
Gulf, that river would be about as long as the Nile, 

In this short sketch of the course of the Nile, I must no 
forget to mention one interesting feature. About 40 miles 
south of Cairo, the low Libyan chain of hills whiclt bounds the 
Nile valley on the west is broken by a gap, through which the 
waters of the river can flow, and beyond this gap lies a saucer- 
shaped depression called the Fayúm, of about 400 square miles 
in area, sloping down to a lake of considerable size, the surface 
of whosé waters stands about 130 feet below that of the sea. 
This lake is known as the Birket el Kurtin. ‘ 

From the time of the earliest Egyptian records, this province 
of the Fayúm was famed for its fertility, and to the Egyptian 
taste for its delightful climate. Many of the most precious 
monuments of antiquity have been found in the Fayúm. The 
famous Labyrinth is supposed to have stood just at its entrance ; 
and what has excited most interest for the engineer in all 
times, it is here that Herodotus places that wonderful lake 
Moeris, which receiving for half the year the surplus supply of 
the Nile, rendered it back again in irrigation to Lower Egypt 
during the other half. Where this lake actually was, has 
excited discussion since any attention has been paid to ancient 
Egyptian history. It seems pretty clear that'in earlier days 
the Birket el Kurtin was of much greater proportions than it is 
now, but how it ever could have been large enough to allow 
of its waters flowing, back into the Nile valley when the river 
was low, without at the same time drowning the whole Fayúm, 
is not very clear. 
®* Now, what’are the functions of a great river, what are the 
offices which it renders to man? And first of all, at least in 
this latitude, we would mention the carrying off to the ocean 
of the surplus water that descends from the skies. Nobly does 
the Nile fulfil this duty; but with this enormous qualification, 
that it transports the water from tracts where there is too much, 


and carries it all free of cost, not to waste it in the sea, but to 
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‘bestow it on tracts where it is of priceless value, more than: 
staking the place of rain in watering the fields. : : 


The next function of a river is to form a highway through thej 
1 


“land, and for most of its course the Nile fulfils this'duty well 
‘too. Gordon considered it possible for steamers to ascend the, 


. ‘Nile during the floods from’ its mouth to the Fola ranids, a dis- 


tance of about 3040 miles; but at dthér seasons, the six cataracts , 
cannot be passed. Leaving out the 1100 miles which they 
occupy, there is an unbroken 750 milesin the lower, and nearly 
‘1200 miles in the upper river. I cannot look on it as probable 
“that it will ever pay to make navigable canals and locks round 
‘these cataracts, as it would entail so much hard rock-cutting, 
Another function of a river is to promote industry by the em- 
ployment of its water-power. We know how valuable is this 
power even in England, and how much more in countries like 
Switzerland, where it abounds. and on the great sivers of 
America. Exceptinga few very rude wooden wheels in the Faytim, 
I do not know, through all the annals of the past, of a single 
water-wheel ever turned by the power of the Nile. But that 
power exists to an almost unlimited extent, And may we not 
‘prophesy that some day in the future, when that long stretch of 
Nubian cataracts has fallen into civilised hands, and when we 
know how to transmit electric energy with economy, that then 
our descendants will draw wealth to Egypt from its chain of 
barren cataracts? 


As a drainage outlet to a continent, as a lo@g highway, as a 
‘source of power, the Nile is great ; but not'so much so as many: 


other rivers, Its unique position is due to the benefit it confers’ 
on Egypt in turning it from being a desert into being the richest 
-of agricul ural lands, supporting with ease a population of about 
‘six hundred to the square mile. Herodotus truly said Egypt is 
the gift of the Nile. It morc than supplies the absence’ of rain, 
and this it does, first, by the extraordinary regularity with which 
it rises and falls; and secondly, bythe fertilising matter which 
the waters carry in suspension, and bestow upon the land. 
Imagine what it would be to the English farmer if he knew 
exactly when it would rain and when it would be sunshine. 
When the I-rigation Department of Egypt is properly admin- 
istered, the Egyptian farmer possesses this certainty, and he has 
this further advantage—that it is not merely water that is poured 
over his lands, but, during nearly half the year, water charged 
with the finest m nure. 



























minimum supply. If it rises 29 feet above this minimum, it 
means peril to the whole of Egypt, and the irrigation engineer 
‘has a hard time of it fortwo months. If the river only rises 
20 feet above the minimum, it means that whole tracts of the 
valley will never be submerged. Such a poor flood. has 
-happened only once in modern times, in 1877, and the result 
was more serious tham the devastation caused by the most 
violent excess. re ps 

The mean flood discharge at Cairo is about, 280,000 cubic 
feet per second, the maximum about 400,000. The mean 

‘lowest Nile is about 14,000 cubic feet per second at Cairo, but 
some years there is not more than 10,000 cubic feet per second 
passing Cairo in Jue, and within three months. after this may 
have idbreased forty-fold. 

Until this century, the irrigation of Egypt only employed the 
flood waters of the river, and it was this that made it the granary 
of the world. No doubt, rude machines for raising Nile water 
were used at all seasons and from times, But by these it 
was not possible to irrigate on a large scale, and in reality they 
were only employed for irrigating vegetables or gardens, or 
other small patches of land. It must no% be thought that 
the wat@r of the flooged river is ever allowed to flow 
where it lists over theelands. The general’ slope of the 
valley on each side is away fram the river, a feature which 
the Nile shares with ali Delfatc streams. Along each edge 
of-the river, and following its course, is an earthen embank- 
ment, high enough not to be topped by the highest flood. 
In Upper Egypt, the valley of which seldom exceeds six miles 
in width, a series óf embankments have. been thrown up, 
abutting on their inner ends against those along the river's 
edge, and on their outer efids on the ascending sides of the 
valley. The whole country is thus divided into a series of 
oblongs, surrounded by embankments on three sides, and by the 
slope of the desert hills on the fourth. In Lower Egypt, where 
in ancient days there were several branches of the river, this 
system vas somewhat modified, bub was in principle the same. 
Phese oblong areas vary in extent from 60,000 to 3000 or 4000 
acres, and the slope being away from the river, it is easy to cut 
short, deep canals jn the banks, which,fill as the flood rises, and 
carry the precious mud-charged water into these great flats, or, 
as they are termed, basins of irrigation, There the water re- 
mains for a month or more, some fhree or four feet deep, de- 


According to the early legend, the rise of the Nile is due touf: positing its mud, and then at the end of the flood it may either be 


the tears shed by Isis over the tomb of Osiris, and the texts on 
the Pyramids allude to the night every year on which these 
tear-drops fall. The worship of Isis and Osiris has long: passed 
away, but to this day every native of Egypt knows the Zailet 
en Nuktah, the night in which a miraculous drop falls into the 
river, and causes it to rise. It is the night of June 17. 
Herodotus makes no allusion to this legend of Osiris. In his 
time, he says, the Greeks gave three reasons for the river's rise, 
He believed in none of them, but considered, as the most 
ridiculous of all, that which ascribed the floods to the melting 
of snows, as if there could possibly be snows in such a hot 
region, It was many centuries after Herodotus’ time when the 
‘snowy mountains of Central Africa were discovered. 

The heavy rains commence in the basin of the White Nile 
during April, and first slowly drive down upon Egypt the green 
stagnant waters of that marshy region. These appear at Cairo 
about June 15. About a fortnight later the real flood begins,’ 
for the rains have set in in Abyssinia by May 15, and the 
Blue Nile brings down from the mountains its supply of the 
richest muddy water. It is something of the colour and nearly 
of the consistency of chocolate, and the rise is very rapid, as 
much sometimes as 3 feet per diem, for the Atbara torrent 
having saturated its great sandy bed, is now in full flood also. 








run off direct into the receding river, or, more usually, passed off 
through sluices from one basin to another, and ultitnately back 
into the river. In November the waters have passed off, and 
wherever a man and a pair of bullockgcan walk over the mud, 
-and scratch its surface with a wooden plough, or even the branch 
-of a tree, wheat or barley is sown, anf’ so saturated is the soil 
that the grain sprouts and ripens in April or May without a drop 
of rain or any fresh irrigation, An® a fine crop is reaped. One of 
our great brewers told me the other day, that when barley grown 
in this country was spread in the malting-house, about three per 
cent. of it mast ba counted-on as not sprouting and being dead. 
If grain two or three,years old was used, as much as-twenty per 
cent. woul@l be fotind dead. With Egyptian barley, he said, 
even after several@years, you could count on every grain ger- 
minating. The crop once reaped, the fields remain dry, and 
crack in the fierce summer h@at until next flood®comes on. 

The toutist who only comes to Egypt to shun ‘f winter and foul 
weather,” knows naoghing of the majestic glories of tite Nile flood. 


jet he ancient Nilometer at the south end of the island of Roda, 


just above Cairo, is one of the most interesting sights of the 
place. The water enters from the river by a culvert into a well 
about 18 feet square, with a graduated stone pillar in the centre, 
On each side of the well is a recess about -6 feet wide and 3 feet 


The maximum flood is reached at Assouan about September 1, |, deep, surmounted by a pointed arch, @ver which is carvgd in 


and it would reach Cairo some four days later, were it not that 
‘during August and Sep'ember the water is being diverted on to 
the land, and the whole Nile valley becomes a great lake. For 
this reason the maximum arrives at Cairo about the beginning 
of October. The rains cease in Abyssinia about the middle of 
September, and the floods of the Blue Nile and Atbara rapidl 

decrease ; but in the meantime the great lakes and marshes ar 

replenished in the upper regions, and slowly give off their sup- 
plies, on which the river subsists, until the following June. 
Yearly this phenomenon presents itself in Egypt, and with the 
most marvellous regularity. A late rise is not more than about 
three weeks later than an early rise. ‘In average years the 
height of the flood at Assouan is about 254 feet above the 
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relief a Kufic inscription, and a similar inscription is carried all 
round the well, apnsisting of versewof the Koran. A staircase 
goes down the welle from the steps of which the initiated may 
sead the height of the water off the pillar ; but they are few in 
number, apd the hereditary Sheikh of the Nilometer, whose 
duty it isto keep the record, is a person of some importance. 
The Nilometer dates- from A.D. 861, and I believe in the 
archives of Cairo may be found the daily record for 1000 years. 
I need hardly tell you that when our English engineers took 
the river in hand, we established a number of gauges at Wadi 
Halfa, Assovan, Cairo, and many other points, on more scientific 
principles than the venerable Nilometer of the Roda Island. 
After the river has begun to rise, itsheight is daily chanted 
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through the Cairo streets until it reaches 16 cubits on the gauge. 
At this point the Khalig el Masri, the old canal that flows 
through the heart of Cairo, is opened—up to this point it is, 
dry, and full or empty it is little more than a sanitary abomin-` 
ation at present ; but-in former days it occupied an important 
place, and when the Nile water was hjgh enough to flow down 
its bed, it was looked on that the flood had fairly set in, and 
that the kindly fruits of the earth might be duly expected. 
The head of this canal is on the right bank of the river, just 
south of Cairo. The water enters a channel some 30 feet wide, 
‘with a high wall on its left, and a sloping bank on its right or 
- southern flank, The water then -flows under the pointed arch 
‘of an old stone bridge. The bed of the canal is cleared so 


_ - that it would flow in at a gauge of about 14} cubits, but an 


earthen bank is thrown across it about 4 feet higher. * 

‘There is no more interesting ceremony in Egypt .than th 
annual cutting of the ®"wlig, as the opening ceremony is called. 
It takes place between August 5 and 15. Days béfore prepara- 

- tions are being made for the festival, Tents with innumer- 
able lamps are pdaced along the wall on the one side. Frames 

„fory all manner of fireworks are erecteg on the sand-bank on the 
other side. All the notables are there in full uniform, or in 
canonicals, The Khedive himself, or his representative, the 

- Sheikh ul Islam (the highese dignitary of the Muhammedan 
faith), the Sheikh el Bekri, the*Sheikh es Sadat, all. the learned 

„scribes of the great university of the Azhar, the Cabinet 

- Ministers and Under-Secretaries, the Sisder of the Army 
and his staff, the Judges, and the Financiers, 

The Egyptian troops are turned out, salutes are fired, and 
about eight o’clock in the warm®summer night the classes all 
assemble under the gaily-lighted tents, the masses crowd round 
the frames for the fireworks, the street Í lined with harem 
. carriages fall of closely-veiled figures, though it is not much 
that they can see from thei» broughams., Outin the river, just 
‘ opposite the canal’s mouths is moored an old hulk ofa ceifain 

. sea-going outline, which*has been towed up from Boulak during 
the day, and is an emblem of the time when the great republic 
of Venice sent an envoy to witness the ceremony. This boat 
is full of lamps, and firêworks too, As the night deepens the 
excitement increases. The populace on the bridge and the 
opposite bank are shouting, yelling, and.dancing wildly round 
the fireworks. On the other side are the gay uniforms and 
lighted tents, from whence we can look over the wall down on-the 
dark wate», where you see brown figures plunging in and waist- 
deep digging with their hoes at the embankment that blocks 

_ the canal’s mouth. š š a 

‘Long before midnight the fireworks have gone out, and:-left 


. the splendid stars to themselves ; the grandees have all gone to! 


bed, but the people keep up the revelry, and in ghe morning, by 
7.30, every one has come bæk. Then but little of the bank is 
left uncut; a few more strokes of the big hoes will doit, and 
the brown skins and the brown water reflect the bright sunlight 
from above. Then the Sheikh ul Islam sol€mnly thanks the 
Almighty, Allah the All-powerful, the All-merciful. He im- 
implores His bléssing on the flood, and at æ signalethe bank is 
cut, the waters rush in, and with them a erowd of swimmers. 
A bag of silver piastres is scattered among them, and the 
ceremony is atin end. ° 
There is a pretty legend, worth telling, of the cẹting of the 
_Khalig. Amr, the Muhammedan General, took Cairo in A.D. 
.640, Long before. then there had been a heathen ceremony, 
and a virgin was yearly sacrficed tothe god of the river. Wher? 
the season came round, Amr was called upon as usual to sacri- 
fice the girl. He sternly refused. That year the Nile flood 
waga failure. You can fancy how the indignant heathen popu- 
lation must have ragedjat the invader, and said, ‘‘ We warned 
you what woffid happen if you didn’t propitiate the river god,” ' 
- Cannot we fancy, also, ho Amr’s wild Arab soldiers must have 
had: their faith sorely tried, and how they mus have felt puzzled 


. as to whether in this strange new country, With all those demo: , 
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Faithful, to the Nile of Egypt. If thou flow of thine own accord, 
flow not ; but if it be Allah, the one the mighty, who causeth 
thee to flow, then we implore him to make thee flow.” Amr 
threw the paper into the water, and the Nile rose forthwith 
exactly as it was wanted, Since that day no girl has been 
sacrificed; but a pillar of earth is yearly left to be washed 
away in the middle of the canal, called the bride or the girl. 

- Such, as I have briefly described it, was the irrigation of Egypt 
until this century, when it fell under the rule of Muhammed Ali, 
a very sagacious and strong if a very unscrupulous ruler. He 
saw that the country could produce far more valuable crops 
The European market could be supplied with 
these from the fields of Europe, but Europe could not produce 
cotton and sugar-cane. Egypt had the climate, had the soil, had 
the teeming population; but these crops required water at all 
seasons ; nor would it do to flood the. fields to any depth, for 


‘just at the flood season the cotton cropis ripening. There was 


plenty of water in the river; but how was itto be got on to the 
land? Perennial irrigation was a fresh departure. As I have 
said, the Nile rises about 254 feet. A canal then running 12 
feet deep in flood hasits bed 13} feet above the surface of the 
Low Nile. 
of the canals had to be lowered, in order that one should flow 
into the other, and after that the water had to be raised from 
the canal on-toghe land. Muhammed Ali began by lowering 
the canal beds of Lower'Egypt, an enormous work considering 
the great number of the canals ; and as they had been laid out 
on no scientific principles, but merely to suit the fancies of 
Turkish pashas or village sheikhs, and as those who had to ex- 
cavate them to this great depth had only the slightest know- 
ledge of levelling, the inevitable result followed—the deep: 
channel became full of mud during the flood, and all the exca- 
vation had to be done over. again. Incredible as it may seem, 
this great work was done year after year. It was a great serf 
population ; if they were not fighting Muhammed Ali’s battles. 
in Arabia and Syria, they might as well be digging out the 


.canals. No one thought of paying or feeding the workmen. 


The bastinado was freely applied if they attempted to run 
away. If they died under the labour, there were plenty more to 
come. .But of course the work was badly done. The water 
might enter the canal ; but as the bed was not truly levelled, it 
did not follow that it would flow far. Then, as the river daily 
fell, the water in the canals fell too, and lessened in volume as 
the heat increased, and more was required. At last—in June, 
perhaps—the canal was dry, and the cotton crop that had been 
sown and watered, weeded and nurtured, since March, was lost 
altogether, Bt be 

Then some one advised Muhammed Ali to throw a dam 
across the river, and so raise the water, and the result was the 
great Barrage. i : 1s 

About twelve miles north of Cairo the Nile bifurcates, and 
finds its way to the sea, by the Rosetta and Damietta branches. 
Across the heads of these two branches were built two stone 
bridges, one of 71, the other of 61 arches, each 5 metres or 
16'4 feet span. These arches were intended to be fitted with 
gates ; by lowering which, all the water would be dammed up, 
and diverted into three great trunk canals, taken out of the 
river just above these bridges, One to the right or east of the 
Damietta branch was to supply water to all the Provinces of 
the Eastern delta, one between the two bridges was to supply 
the splendidly fertile central delta, the third to the left or West 
of the Rosetta branch was to water all the Western delta down. 
to Alexandria. i 

There was no intention of water storage at the Barrage, 
but it was merely with the object of controlling the supply. 
While there was water enough in the river, by closing’ the 
gates it could be kept to a uniform level, and sent down the 


three trunk canals, from which it was te branch, into many 


minor ones. As the river went down, gate after gate would be 
closed, and so a constant, supply could be kept in the canals, 


built temples‘and pyramids, obelisks and sphinxes, it might not | ‘The idea was thoroughly sound. The execution was feeble. 


_ be as well.to make friends of the local gods, Could Allah 
really help them here? Agaifi the Nile flood came round, 
This time surely Amr. would sacrifice the gir], and save the land. 
No; he would not, The people rose in rebellion. Amrstood 
firm. But he wrote to the Kalif Omar for orders (Omar, 
whose name you will remember has come down in history asthe 
destroyer of the Alexandrian library). Omar approved:of his. 
conduct, but sent him a paper to,throw into the Nile. On the’ 
paper was written, ‘‘From Abd Allah Omar, Prince of the’ 
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Mougel Bey, the French engineer in charge of the work, 
wad no doubt many difficulties to contend with. ‘The work 
went fitfully on for many years, thousands of men being forced 
to it one year, and carried off toa campaign the next. But at 
last it was sufficiently finished to allow of an opening cere- 
monial in 1861. Gates had been fitted into the Rosetta 
branch arches, never into the Damietta, ie 

The Central canal had been dug in tolerably satisfactory style. 
The Western canal, too, had been dug, but passing through a strip 


n 


Either the Nile water had to be raised, or the beds . 
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of desert it had become very much filled up with sand. The 
Eastern canal was dug some five miles, and then stopped, Of 
course the Rarrage without these canals was useless, However, 
they began to experiment with it, closing the gates on the Rosetta 
side. It was intended to hold up 44 metres, or 14 feet 9 inches 
of water. It never held up 5 feet, till in 1867, it cracked across 
from top to bottom, on the Western side. An immense coffer- 
‘dam was built round the cracked portion, and the water was 
never held up again more than about 34 feet, while the work was 
looked on as a deplorable failure. In 1883, all hope of making 
anything out of the Barrage was abandoned, and the Government 
were on the point of concluding a contract with a company to 
supply Lower Egypt with irrigation by means of an immense 
system of steam pumps, to cost £700,000 to begin with, and 
£250,000 a year afterwards, 

That year there was a wretched serf army of 85,000 men 
working at canal clearances for 160 days, unfed, unpaid. The 
burden was nearly intolerable. The irrigation was all by fits 
and starts. There wasno drainage ; every hollow became sour 
and water-logged. With waterways everywhere, there was no 
navigation. In Upper Egypt things were better, as the system 
wasa simpler one. But when we came to look into them too, wë 
found great abuse, and on an average about 40,000 acres never 
succeeded in obtaining water, though in the midst of abundance, 

The Fayúm had long been a much-neglected province, 
though a most picturesque and attractive one. “From carelessly 
allowing Nile water to flow into the lake during the floods, it 
had risen enough.to swamp 10,000 acres of valuable land, and 
this mischief we found still increasing. ’ 

Throughout the whole country drainage had been absolutely 
meglected. And here I would point out that irrigation without 
drainage means the sure deterioration of the land sooner or 
later, Considerable pains had been taken in Egypt to get the | 
water on to the land. No sort of effort had been made to get it 
off., In a propérly irrigated tract, between every two canals of 
supply, there should tlow a drainage channel; the former 
should follow as far as possible the ‘highest lands, the latter 
should follow the lowest. The canal gets smaller, till at last 
itis exhausted, giving itself out in innumerable branches. The 
drain, like a river, gets larger as it proceeds, being constantly 
joined by branches. But if there be n> drains, and if the canals 
are laid out to flow into one another, so as to divide the country 
into, as it were, a cluster of islands, you can understand how 
the drainage water has no mearis of flowing off into thé sea, 
and settles in unwholesome swamps. These we found prevail- 
ing to an alarming extent in the rich provinces of the delta. 
Such was the wretched state of Egyptian agriculture—the one 
single source of the country's wealth—when Lord Dufferin laid 
<iown the lines of the English administration, which have been 
amplified and pursued ever since. ' : i 

It was in May,- 1883, that I took charge of the irrigation 
department in Egypt, having, before then had some twenty 
years’ experience of similar work in India ; and I soon had the 
inestimable advantage of being joined by a band of the most 
indefatigable, energetic and able engineers, also from India, 
with whom it was my great privilege and happiness to be 
associated for the next nine years. I cannot talk too highly of 
these my colleagues—men who knew their work and did it, who! 
kept constantly moving about in the provinces, badly lodged, 
badly fed, denied -domestic comforts, constantly absent from 
their wives and families (they were all married men). _ 

-My friends, happy is the reformer who finds things so bad 
that he cannot make a movement without making an improve- 
ment, - -Happy the reformer -who has as colleagues a staff of 
thoroughly loyal, duty-doing and capable men. Happy the 
reformer who is not pestered on all sides by the officious advice 
of the ignorant. - Happy the reformer who has behind him a | 
strong brave chief, as honest and truthful as he is strong. Such 
rare happiness fell to me in Egypt with my noble colleagues, 
and with Lord Cromer as our chief. 

It is not my intention to enter into any details to-night of whate 
our work wasin Egypt. I have lately spoken about that else- 
where, and there would be no time to do so now. , I must just, 
describe it generally. : 

~- On first arrival, I was pressed, both by English and French 
men, to go into the ‘question of the storage of the flood waters 
of the river on a large scale. I declined to do so, consider- 
ing it would be time enough to think of increasing the quantity . 
of water at our disposal when we had profitably used all that . 
we already had, and while mighty volumes were daily flowing 
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out to the sea, it could not be said that we. were doing that. 
The first great work to be studied was the Barrage. We were 
warned on all sides to have nothing to say to it, as, it was 
thoroughly unsound ; but we felt sure we must either make it 
sound.or build an entirely new one, and we resolved on the 
former. The work had failed because it was faulty indesign, 
the floorings and foundations not being sufficiently massive, 
and faulty in execution from the dishonest use of bad materials 
and from bad workmanship. The bed of the river consists of 
nothing more stable than sand and alluvial mud for at least 
200 feet deep. It was out of the question to think of getting 
down to solid rock, It was not, as we thought, very safe to 
excavatg very deeply tlose to the existing works, so we decided 
not to try it, but merely to strengthen and consolidate the 
foundations, built as they were on sand. I have said that the 
work consisted of two great bridges over the two branches-of 
the river. We could not shut up eit branch. entirely ; but 
we decided fp strengthen and complete one-half of each bridge 
each season, which meant fourseasons’ work. While the river 
was still in considerable flood each November, we began to 
throw out great embankments of earth about 200 feet from the 
bridge; one up-stream, tif: other down-stream of, it, beginning 
at the shore end, and ultinfAtely enclosing one half of the river 
asina pond. This used to take thee months’ hard work, Then 
we pumped the water ouf of this enclosure, and laid bare the 
very bed of the river. Then we laida massive stone flooring, 
5% feet thick, extending 100 feet up-stream, and as, much, 
down-stream, of th® bridge. This was very difficult and hard 
work, Jt was kept going day and night, without intermission, 
from March till the end of Jyne. Then we cut great holes in 
our embankments, cleared out our machinery, and prepared 
for the arrival of the flood at the beginning of July. , Each 
year one-half of one bridge was finished, and the ewhole, was 
completed at the end of June 1890., . eo ing Get as 
Iņ congection with the Barrage were completed the three 
grgat canals to carry off all the rive®swpply from-above it. So 
that practically now the Low Nile is emptied every. season at . 
the Barrage and diverted into these canals, and no water at all 
escapes to the sea.¢ The natives wade everywhere across the 
river north of this point. Since it was completed the Barrage 
has given no trouble. It holds up every year 4 metres, or 
13 feet of.water. The three trunke canals were all supplied | 
with locks 160 feet by 28 feet, and adapted for navigation. The 
whole of these works cost about ¢£800,c00. The annualein- 
crease of the cotton crop, compared to what it was before 1884, . 
is never less than®wo and a half millions sterling, which has not 
been a bad investment for Egypt. e : 
` Turning to- Upper: Egypt, my coljeague, Colonel Ross, 
directed his attention very closely to the adjustment of canals, 
overlapping on® another, passing ginder and passing over one 
another; so that in future I trust that.with the feeblest Nile 
flood it will be possible to pour water over every acre of the 
land. ee i 
The question of drainage was very thoroughly, taken up. 
Twelve yeas ago it may be said that there were no drainage 
channels in Egypt.. Two years ago there were about, 1000 
miles of¢such channels, some with beds as wide as 60 feet and 
flowing deep enough to carry cargo boats, others.with beds 
only 3 or 4 feet wide. I am glad to say by these means large 
tracts in Lower Egypt which had been abandoned as totally 
ruined have now beef restored to cultivation, The Tevel of the 
inke in the Faytim was reduced by 13 feet between 1885 and 
1893, and most of the inundated lands around it have been again 
dried. ; : ; 3 T ee 
I have already mentioned the cruel hardship of. the corvée, 
the serf army of 85,000 men who were employed in the canal 
clearances from january to July, nearly Ralf the year. I beKeve 
this institution was as old as the Pharaohs, and it was not easy 
to: abolish it. Bu@of course it wen? sorely against our British 
grain. Little by ttle we got money to enable us to. pay 
ofr labour. .By an annual outlay. of £400,000 this spring 
corvée has ®entirely ceased since 1889, and now the “Egyptian 
labourer carrie@ out these clearances in as free a manner as his 
brother in Middlesex, and gets paid for his work. . 

. Having thus, to the best of our powers, utilised the water in 
the river flowing past us, we turned our attention to the storage 
of the surplus waters. Without some such storage it is impos- 
sible to, increase the cultivation during the Low. Nile, „AH the 
water is used up. During High Nile there is always a grea 
volume escaping useless to the sea. 
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There are two ways in which the water may be stored ; either 
by throwing a dam right across the river and forming a great 
lake above it, or, if such a place can be found, by diverting the, 
flood water into some suitable hollow, and drawing it off 
from there at the season of low supply, as done by 
Herodotus’ celebrated Lake Mceris. At one time there was 
a hope that such a storage basin might be found. An 
American gentleman, named Mr. Cope Whitehouse, in search 
of the real Moeris, found a very remarkable saucer-shaped de- 
pression just south of the Fayim. We knew it could not have 
been Meeris, because in its bed we found no traces of a deposit 
of Nilotic mud, but it might be possible al] the same to utilise 
it, The place was very carefully surveyed, and the project was 
estimated ; but it was found that the cost of conveying the water 
intothis basin would be so great that it was out of the question. 

Attention was then turned to the possible sites where a stone 
dam might be built @ight across the river. The southern 
boundary of Egypt just now is near Wady Halfaethe second 
cataract. It is no use going to look for sites south of this, for 
the country is in te hands of the Mahdi and his fierce dervish 
soldiers. North of this point, unquestionably the ebest site, 
perhaps the only possible site is where the Nile valley is’ 
traversed by a broad dyke of hard Syenite granite, in passing’ 
over which the river forms'‘its fit cataract just south of Assouan, 
It is here divided into several cĦannels between rocky islands, 
and no channef is deep, so that it would be easy to divert the 
water from one after another, to lay bare the bed ‘of the river, 
and lay the foundations of the dam in the open air, It wants 
no engineer to understand what an advantage this is, : 

And the great dam, such as was designed by Mr. Willcocks, 
would have been a work worthy of the land of the Pyramids and 
Karnak—a great wall of squared granite blocKs—82 feet thick at 
base, of'a m&ximum height of 115 feet, 14 miles long, pierced 
by sluices large enough to allow of the whole Nile at highest 
flood rushing through. Thg lake formed would have een 320 
miles long. Would this Aot have been a work of some majesty 
to commemorate for ever the’ English rule in Egypt—a work 
one would have been proud to have had ahand in? But it was 
not tobe, Thg¢ Egyptiaf saw no objection fo it. The money 
could have been found. But there was an insuperable obstacle 
created when, on the Island of Phile, about 250 B.C., Ptolemy 
TI. built a temple to Isis, dn the site of older buildings long, 
disappeared. 
buil@ by Greeks and Romans.® Those of you who have not seen 
them, are ‘probably familiar from pictures with the group of 
venerable buildings standing amidst palm tree on the rocky 
island, and reflected in the waters below. 4 

Had Ptolemy only buik his temple on the island of Elephan- 
tine, a few miles north, it would have been unaffected by the 
great dam, but Philz is jus to the south, or up-stream side 
of where the great dam must necessarily have come, and in 
consequence the island, with its temples, would be drowned for 
about six.months every year. You probably refhnember the out- 
burst of rage and indignation which’ the announcement of this, 
proposed desecration created in London fastesummes. It was 
not to be tolerated that England’ shogld commit such 
vandalism, In vain it was answered that the place belonged to 
Egypt, not to England—that the Egyptian, who was to gain so 
much by the dam, cared absolutely nothing about Ptglemy and 
his templesy-that he was prepared to'pay a large price for a 
great work to benefit his country. What business was it of 
England to forbid him? ' i 

And it was not only the English who were indignant. 
For once, and only for, once, I fear, since we occupied 
Egypt in 1882, was educated opinion in England and Fianceat 
one. Bothalike insisted that Phile should not be drowned. 
Nor fhust I adrffit had all the engineers that were interested in the 
question the full courage of gheir opinions, Whilé they longed 
to build the dam, and lamented the perverse“ate that had put” 
Phils there, still they wished tẹ spare Phiffé—and their voicg 
has prevaijed. The majestic structure has been cut down 27 
feet, and now will only be 88 feet high, and Philæ®will stand 
henceforth in a lake, but will never be drowned. 

Personally I accept the situation, for I never believed that it 
would besacrificed. But yet as an engineer, I must sigh over the 

` lost opportunity for England of making such a splendid reservoir. 
And as a friend to Egypt, I sigh still more that the country will 
not have such a splendid supply of water as would ‘enable 
Upper Egypt to ‘have the full benefits now possessed by Lower 
Egypt, and Lower Egypt to expand and flourish. 
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Round this temple other buildings clustered, | 
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The reduced scheme will, however, be a great boon to the 
country, and I trust will now be put in hand without delay. 

In 1884, when the expedition up the Nile was first being. 
considered, I was asked by -the General Officer command- 
ing in Egypt, whether I thought there was any possibility 
of the Mahdi diverting the river in the Soudan, and depriving; 
Egypt of its water. The late Sir Samuel Baker was in Cairo 
at the time, and I consulted him as to whether he knew of any 
place in the Nile valley where during highest flood the water 
spills off to the right or left, towards the Red Sea or the 
Libyan Desert, He said he was sure there was no such place,. 
and I then told the General it would be impossible for .the 
Mahdi to divert the Nile. I was sure that with his savages he: 
would never dam up the low supply’ until its surface attained’ 
the height of. flood supply, and if even then during flood there- 
was no spill channel, Egypt was safe enough. 

But what the Mahdi could not do, a civilised people could do. 
A Government official has no business to talk politics, and the 
Royal Institution is no place for politics; but I may be allowed! 
to point out an evident enough fact, that the civilised possessor 
of the Upper Nile valley holds Egypt in his grasp. 

At this moment the Italians are on the eastern edge of that 
valley—a nation, I must say, who have been consistently most, 
friendly to us in Egypt. Supposing that they occupied 
Khartoum, the fiast thing they would naturally and very properly 
do would be to spread the waters of the Low Nile over the: 
Soudan; and no nation in Europe understands irrigation so- 
well, ‘And what then would become of Egypt’s cotton crops? 
They could only be secured by a series of the most costly dams 
over the river, and the fate of Philæ would surely be sealed. 
But more than this: a civilised nation on the Upper Nile 
would surely build regulating sluices across the outlet of the 
Victoria Nyanza, and control that great sea as Manchester 
controls Thirlemere. This would probably be an easy opera- 
tion. Once done, the Nile supply would be in their hands ; 
and if poor little Egypt had the bad luck to be at war with 
this people on the upper waters, they might flood them, or 
cut off their water supply at their pleasure. F 

Is it not evident, then, that the Nile from the Victoria Nyanza 
to the Mediterranean should be under one rile? That time 
is perhaps far off. I conclude what I have to say to- 
night, by giving you the assurance, and I challenge contra- 
diction, that at no time in the long history of Egypt under 
Pharaoh or Ptolemy, Roman or Arab, or Turk, have the 
people of the country been so prosperous, or so justly ruled 


as’ during the last nine years, 





OBSERVATIONS OF SUN-SPOT SPECTRA) 


I. The Widening of Iron Lines and of Unknown Lines in 
l Relation to the Sun-spot Period. ; 


[t is now twenty-eight years since I discovered that the lines. 
seen in sun-spots were subject to widening,” and that dif- 
ferent lines were widened at different times. . ‘ 

It was not, however, till 1879 that I was enabled to com- 
mence.daily routine work of such a nature that all observations. 
were comparable ézfer se, This desideratum was secured by 
limiting attention to the twelve lines most widened between F 
and D. 


In 1886 3 I gave an account of some of the early results ob- `` 


tained by this research. I have recently commenced the com- 
plete discussion of the whole series of observations to the 
present year, j . 
» This discussion, involving 21,000 lines widened during the 
period in question, has necessitated three special researches: 
the first, dealing with the lines with which, contemporaneously, 
coincidences have been found in the laboratory ; the second, 


„dealing with those the origin of which is so far unknown; and ° 


the third, with the distribution of both sets of lines in spots in 
relation to the sun-spot period. g 
e To make the work as definite as possible, I am, in the first 
instance, confining the inquiry concerning the known lines to' 
lines of iròn based upon the examination of the pure electrolytic 
iron referred to in a previous communication. $ 
En A Paper read at the Royal Society, by J. Norman Lockyer, C.B., 
R.S. 
2* Roy. Soc. Proc.” vol. xv. p. 256, 1866. 


3 “ Roy. Soc. Proc.” vol. xl. p. 347. 
44t Roy. Soc. Proc.” vol. liv. p. 359. 
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The following’statistics will show the relation of these iron 
lines to the Fraunhofer lines in the region F—D over which 
the spot work extends. In the table, ‘‘ terrestrial lines” means 
lines which have been photographically recorded by myself or 
my assistants in the spectrum of some metal or another during 
the past twenty-four years; ‘‘ unknown” means a line not so 
far traced by me in any metal with the exception of Cerium. 
This exception is necessitated by the fact that the spectrum of 
that metal contains practically as many lines as appear in the 
solar spectrum. The wave length map of Rowland’s second 
series has been taken as a standard, 











In the present communication I confine myself to submitting 
provisional curves based upon a preliminary inquiry into the 
number of times the lines of both categories have been 
observed to be widened in spots. Some slight corrections will, 
doubtless, be ultimately required when a few uncertainties con- 
nected with some of the earlier observations, made hefore Row- 
land’s maps were aQuilable, have been cleared up. The 
highest points of the curves represent the maximum frequency 
of iron lines in one case and of unknown lines in the other. 

The period embraced by the observations practically enables 
us to study what has taken place at two successive sun-spot 
minima and two maxima. It will be 






































































































































Rennes 82 84 86 88 90 92 94 96 seen that the phenomena which followed 
the minimum of 1879 have been 
1000 exactly reproduced after the minimum 
NUMBER of 1890. At the minima the iron 
800 lines are propjnent among the most 
600 widened line; at the maxima we only 
find lines about which nothing is 
OF 400 known. Since the discussion indicates 
that the iron lines ifvolved, which ulti- 
200 ately disappear, are almost invari- 
ably those seen most prominent in the 
$ 0 spark, tle view put forward in my paper 
TIMES \ 4200 ‘of 1886 that the change observed is 
due to the dissociation of iron in the 
000 spots as a sun-spot maximum is ap- 
proached, is corroborated, and, so far, 
800 I have heard of no other simple and 
sufficient explanation. i 
WIDENED f 600 t will be noted that. the maxima 
400 and minima of solar temperature thus 
revealed to us, if my hyposhesis be con- 
200 ‘firmed, lag behind the spot maxima 
|| and minima. This may explain the 
0 lag ohser¥ed in those meteorological 
conditions, the secular changes in 
500 which have been held by Balfour 
400 ‘Stewart, Breun, Meldrum, Blanford, 
Chambers, and others} to prove -that 
FREQUENCY 300 the disturbances and changes in our 
oF own atmosphere are affected by those 
200 taking place in the atmosphere of 
7 the sun, a A e 
SPOT-AREAS | o0 Eor l 
0 VARIATIQN IN ANIMALS 
7 AND PLANTS? 
30 ‘THE importance of variation as a 
25 fagor in organic eyolution is not 
VARIATION Ñ o seriously disputed; but, if,one may 
20 judge from the expressions contained 
OF o in recent essays, naturalists are not 
15 agreed as to the tanner in which 
o variation, among individuals is assor 
LATITUDE } 10 ciated with specific modification. 
5 The view originally put forward 
A by, Darwin. and Wallace is that 
Q specific modification is at least 
1800 generally a gradual process, result- 
g fi | ing from ‘‘the Siccumulation of innumerable slight . varia- 
Regi Fraunhofer | Terrestrial | “Unknown Iron tions, each good for the original possessor” (‘ Origin of 
ree ines. hnes, lines. lines i Species,” chap. xv.). . This view rests on the assumption that 
= oe i each of those small differences which are to be observed among 
. ‘ a group of individuals belonging to the same species has 
F, j | generally some effect upon the chance of life. , ‘Can we doubt 
4861—4900..:. 92 4I 51 16 (remembering that many more indivduals ar@ born than can 
4900— 5000... 175 96 79 45 possibly survive) that individuals having any advantage, how- 
5000—5 100... 228 92 136 | 33 ever slight, ovét others, would Mave the. best chance of sur- 
5100—5200... 176 92 84 | 39 _ | viving and of pro@reating thejr kind?” (‘‘ Origin of Species, 
5200—5300... 165 83. 82 32 © (chap. iv.). - , ne ; 
5300-5400... 211 76 135 29. Of lat@years, another view has received support trom various 
§400—~5500...1 216 63 153 26 s writers, Aif examination of any series of animals of the same 
5500—5600... 186 57 129 3 species preserved in a museum shows in most cases a large 
5600—5700 .. 149 73 76 29 majority of specimens which are superficially alike: those 
5700—5800.. 198 48 150 22 individual differences, upon which stress is laid by Darwin and 
5800—5895... 208 31 177 5 by Wallace, are often so slight as to escape atiention unless 
D ee — - — minute comparison is made between individual and individual. 
2004 752 1252 307 : A paper read at the Royal Society on February 28, by Prof. W. F. R, 
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But there will commonly be found a few individuals which differ 
so remarkably from their fellows as to catch the eye at once. 
Such large deviations differ from the smaller ones, at least -in 
most cases, by their extreme rarity; but they have been ex- 
tensively collected, and most museums contain numerous 
examples of their occurrence. Some naturalists have been led, 


from the striking character of such varjations, to assume for f 


them a preponderant share in the modification of specific 
character. ‘These persons assume, if I understand them rightly, 
that the advantages or disadvantages which accompany the more 
frequent slight abnormalities are’ in themselves of necessity 
slight ; and that the effect of such slight abnormalities may be 
neglected, in comparison with the effect produced by the 
occasional appearance of considerable deviations from thesormal 
type. They regard change in specific character as an event 
which occurs, not slowly and continuously, but occasionally and 
by steps of considerable magnitude, as a consequence of the 
capricious appearance @jg‘ sports.” 

Without presuming to deny the possible effect of@ occasional 

‘* sports ” in exceptional cases, it is the object of the present 
remarks to discuss ghe effects of small variations, as it may be 
deduced from the study of two organs in a single species. 
-~ The case chosen is the variation, during growth and in adult 
life, of two dimensions of female Carcinus menas, recently 
investigated by a Committee @the Royal Society ; and what is 
here said may be considered an appendix to the report of that 
Committee, : 

The questions raised by the Darwiniap hypothesis are 
purely statistical, and the statistical method is the only one at 
present obvious by which that hypothesis can be experimentally 
checked. | : e a 

In order to estimate the effect of small, variations upon the 
chance of survival, in a given species, it is nécessary to measure 
first, the perventage of young animals exhibiting this variation ; 
secondly, the percentage of adults in which it is present. If the 
percentage of adults exhibiting the variation is less thaw the per- 
centage of young, then a certain percentage of young animals has 
either lost the character during growth or ‘has been destroyed. 
The law of growth having been ascertained, the rate of destruc- 
tion may be mgasured; and in this way, afi estimate of the 
advantage or disadvantage of a variation may be obtained. In 
order to estimate the effect of deviations of one organ upon ‘the 
rest of the body, it is n&cessary to measure the average 
character of the rest of the body in individuals with varying 
magnitude of the given organ$-and by the application of Mr. 
Galton’s method of measuring correlation, a simple estimate of 
this-effect may be obtained. In the same way f measure of the 
effect of parental abnorm&lity upon abnormality of offspring may 
be numerically’ measured by the use of Galton’s correlation 
furictidh, and such measurements have been made, in the case of 
human. stature, by Mr, Galtonghimself. a 

It is to be observed that fiumerical data, of the kind here 
indicated, contain all the information necessary for a knowledge 
of the direction and rate of evolution. Knowirfy that a given 
deviation from the mean character is associated with a greater 
or less:percentagealeath-rate in the animdls possessgng it, the 
importance of such‘a deviation can be estingated without the 
necessity of inquiring how that increase or decrease în the 
death-rate is brgught about, so that all ideas of ‘‘ functional 
adaptation” become unnecessary. ` Inthe same wayga theory 
“of the mechagism of heredity is not necessary in order to measure 
the abnormality of offspring associated’ witi a given parental 
abnormality. The importance of such numerical statements, by 
which the current theories of adaptation, &c., may be tested, is 
strongly urged. ' : 

The report itself describes an attempt -to furnish some 
of the numerics! data referred to for two dimensions of the 
shoretrab. The data c8llected give an approximation to the 
law of frequency with which deviations from the average 

character occur at various ages. The conchMions drawn are 

(a) tha: there is a period of growth-during Which the frequency, 
of deviations increases, illustrating Darwin's statement that 

variations frequently appear late in-life ; (4) that if one ‘case 

the preliminary increase is followed by a decrea¥e -in the fre- 

quency of deviations of given magnitude, in the other case it is 

not; and that (c), assuming a particular law of growth (which 

remains, as is admitted, to be experimentally tested), the òb- 

served phenomena imply a‘selective destruction in the one case, 

and not in the other.. - 

At is not contended that the law of frequency at various ages, 
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-are both more general and more fundamental. 


adopted in the report, is exact. It is, however, hoped that the 
approximation is sufficiently exact to give numerical estimates 
of the quantities measured, which are at least of the same order 
as the quantities themselves, and for this reason it is hoped 
that the method adopted may prove useful in other cases. 





SCIENCE IN THE MAGAZINES. 


JN the February number of the Fortzightly, Dr. A. R. 

Wallace discussed in some detail Mr. Bateson’s views on 
variation in relation to the method of organic evolution, He 
concludes his attack in the current number, and considers Mr. 
Francis Galton’s views, stated in ‘* Natural] Inheritance ” and 
in “ Thumb and Finger Marks.” It is held that the methods 
of organic evolution favoured by Mr. Bateson and Mr. Galton 
have failed to establish themselves as having any relation to the 
actual facts of nature. The reason for their failure is stated by 
Dr. Wallace as follows :—‘‘ they have devoted themselves too 
exclusively to one set of factors, while overlooking others which 
These are—the 
enormously rapid multiplication of all organisms during more 
favourable periods, and the consequent weeding out of all but, 
the fittest in what must be on the whole stationary populations. 
And, acting in cgmbination with this azzzal destruction of the 
less fit, is the periodical elimination under recurrent unfavour- 
able conditions, of such a large proportion of each species as to 
leave only a small fraction—the very elect of the elect—to con- 
tinue the race. It is only by keeping the tremendous severity 
of this inevitable and never-ceasing process of selection always 
present to our minds, and applying it in detail to each suggested 
new factor in the process of evolution, that we shall be able 
to determine what part such factors canjtake in the production 
of new species. It is because they have not done this, that the 
two authors, whose works have been here examined, have so 
completely failed to make any real advance towards a more 
complete solution of the problem of the Origin of Species than 
has been reached by Darwin and his successors,” 

A story worth repeating here is told by Mr. John Murray, 
the publisher, in:Good Words. One day Charles Darwin came 
to see the late Mr. Murray, and brought with him a MS. As 
he laid it on the table, he said, ‘‘Mr. Murray, here isya book 
which has cost me many years of hard labour ; the preparation 
of it has afforded me the greatest interest, but I can hardly hope’ 
that it will prove of any interest to the general public. Will 
you bring it out for me, as you have done my other books?” 
The book was Darwin’s famous work on ‘* Earthworms,” which 
in the course of three months reached a fifth edition. Mr. 
Murray gives the incident as an illustratidn of the extreme 
modesty of a very distinguished man. The same magazine con- 
tains some stories of snake cannibalism, by Mr. H. Stewart. 
A very readable story, in which observations of the planet Mars, 
and projects of signalling to our ruddy brother, are described, 
is contributed by Mr. J. Munro to Cassel?’s Family Magazine, 
Mr. Munro makes the Martians signal to us by means of lights 
from various incandescent elements, the natures of which are 
detected spectroscopically. He has a lively imagination, and 
is fairly accurate in his astronomical references, In the Euglish 
Lllustrated, we notice another of Mr. Grant Allen’s ‘‘ Moorland 
Idylls ’—this time on butterflies; and also something about lions, 
by Mr. Phil Robinson. In the Strand Magazine, Mr. J. Holt 
Schooling gives a number of ingenious diagrams for graphically 
representing statistics relating to the population of different 
countries. There is also the concluding part of an article by- 
Mr. W. G, FitzGerald, on ‘‘ Some Curiosities of Modern Photo- 
graphy,” in which, among other illustrations, occur Prof. Boys’ 
pictures of moving bullets, and a good reproduction of Dr. 
Roberts’ photograph of the ‘nebula in Andromeda. - Another 
article of interest to photographers appears in Le Monde 
Moderne for February, under the title “Les Mouvements de 
PUuvrier.” A number of excellent reproductions of some of 
M. Marey’s photographs accompany this arlicle. The same 
magazine contains a description of compressed air systems of 
tramway traction, i : ` 

In ‘addition to the magazines mentioned in the foregoing, the 
following have been received, but they do not contain any 
articles of scientific interest :—Contemporary, Century, Scribner, 
Chambers’s,, Longuan's, National, Sunday Magazine, and 
Humanitarian, : a as 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


, OXFORD.—An examination will be held at Merton College 
on Tuesday, July 2, 1895, and following days, beginning at 
10 a.m., for the purpose of electing to three open Natural 
Science Scholarships, of which one will be at Merton College, 
one at New College, and one at Corpus Christi College. 

, The scholarships are of the value of £80 per annum, and are 
open to all candidates whose age on July 8, 1895, will not ex- 
ceed nineteen years. The subjects of examination will be (1) 
Chemistry, Mechanics and Physics, or (2) Biology. An English 
essay, and a paper in Algebra and Elementary Geometry, will 
also be set to all candidates. Candidates will have an oppor- 
tunity of showing a knowledge of higher ma'hematics. Can- 
didates who offer Biology are requested to send to the Tutor in 
Natural Science, Merton College, at least one fortnight before 
the examination, a general statement‘as to the portions of the 
subject which they have studied, and the practical work which 
they have done, All such candidates will be required to show 
some acquaintance with Chemistry, Mechanics and Physics, 


` CAMBRIDGE.—The following is the speech delivered on 
February 28th by the Public Orator, Dr. ‘Sandys, Fellow and 
-Tutor of St. John’s, in presenting for the honorary degree of 
Doctor in Science Sir William MacGregor, M.D. (Aberdeen), 
K.C.M.G., Administrator of’ British New Gugnea :— 

* Orbis terrarum inter insulas, praeter Australiam latissime 
patet insula Australiae: parti septentrionali ex adverso posita. 
Tota quidem insula insulis Britannicis duplo ma’‘or: insulae 
autem pars á Britannis occupata Anglia ips maior dimidio. 
Nostrae vero coloniae ibi-administrandae praepositus est vir 
insignis, olim in Academia Aberdoniensi medicinae doctor, nuper 
scientiarum complurium non modo fautor et adiutor, sed etiam 
ipse auctor atque investigator indefessus, Praesidis nostri 
auxilio, Anthropologiae, Geographiae, Geologiae, aliis denique 
scientiis nova lux affulsit, adeo ut coloniam illam remotissimam 
non tam imperii nostri propugnaculum quam scientiarum arcem 
et castellum longinquum appellaverim. De Caledoniae filiis, 
quibus ubique terrarum plurimum debet Britannia, nonnum- 
quam dicitur, cum peregre ‘absint, tum demum sese sentire esse 
domi. Huic Caledoniae filio paullisper reduci gratias hodie id-- 
circo agimus, quod, a patria vocatus, non modo imperii nostri 
in utilitatem, sed etiam scientiae ad fructum, patriam relinquere 
est dignatus, Gens autem illa antiqua, ex qua ortus esse 
confitetur, olim sedibus paternis expulsa et ipso nomine prorsus 
privata, hodie, talium virorum auxilio, non sine nomine, non 
sine gloria est. Etenim gehs illa Alpina, gentem fortissimam 
a poeta Romano quondam laudatam aemulata, 

quris ut ilex tonsa biperinibus, 
nigrae feraci frondisin Algido, - 


_ per damna, per caedes, ab ipso 
ducit opes animumque ferro. 


Duco ad vos equitem insignèm, WILLELMUM MACGREGOR. 


The Report of the Syndicate for the encouragement of advanced 
study and research has just been issued. It proposes that 
approved graduates of other universities, of not less than twenty- 
one years of age, should be admitted as Advanced Students, 
with certain special privileges. Such students are to pursue, 
under the supervision of committees of the special Boards of 
Studies, (2) courses of advanced study, or (4) courses of research. 
The former class may be admitted, after three terms, to a part 
of a Tripos examination, and if they attain therein a sufficiently 
high standard, their names will appear in a special list distinct 
from the Tripos list. After residing two years, they may be 
admitted to the B.A. degree, and thereafter proceed in the 
usual course to the M.A, and other higher degrees. . Research 
students are, after three or more terms’ residence, to present.a 
dissertation adjudged by a Degree Committee to be “‘of dis- 
tinction as an original contribution to learning, or as a record 
of original research.” For this a special ‘‘ Certificate of Re- 
search” is to be granted by the University. Holders of the 
certificate who Have resided at least two years, are to be entitled 
to the B.A. degree, and to proceed to higher degrees in the 
ordinary course. Cambridge graduates may, on like terfhs, 
obtain the “ Certificate of Research.” The original proposal to 
establish new degrees (B.Litt. and B.Sc.) for the class of 
advanced students, has been dropped; but the possibility of 
proceeding to the higher degrees of the University is a new 
teature of importance. The Report is signed by all the twelve 
members of the Syndicate, including the Vice-Chancellor and 
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eight professors, representing both the literary and the scientific 
departments of University study. It will come before the 
Senate for public discussion during the present term. The 
main lines of the scheme resemble those of the plan provision- 
ally adopted at Oxford, with the important difference that 
Oxford has taken up the idea, discarded at Cambridge, of 
founding special literary and scientific degrees for post-graduate 
students, and does not propose that they shall be eligible for 
the degree of Master of Arts. ; ; 

A University Lectureship in Pure Mathematics will be vacant 
at the end of the present term, by the resignation of Dr. For- 
syth, elected Sadlerian Professor. The lecturer will hold office 
for five years from Midsummer, 1895. Applications are to be 
sent tothe Vice-Chancellor before Wednesday, April 24, 1895. 
: An examination for diplomas in Agricultural Science will be 
held in Cambridge in the week beginning July 1, 1895. The 
names of candidates are to be sent to the Registrary by 


June 12. a 


ars ° 

. ONE or two of the new provisions in the Revised Code for 
Elementary Day Schools, presented to the House of Commons 
last wee, are worth noting here. Kindergarten methods of 
instruction have been. r€cognised in infants’ schools for some 
time, but they have wually ended in the infant school, 
‘t Object-lessons and sujtable qftupations” are now, however, 
to be.counted as class subject#in the lower standards of elemen- 
tary schools, so that the lessons which are so valuable in 
training the intelljgence of the infant children will be extended. 
Properly carried out, these natural methods of instruction are 
of extreme importance in developing such powers of obser- 
vation and reasoning as eyoung children possess, Another 
commendable addition which Mr. Acland has introduced into 
the.Code permit visits to be made, during school hours, to 
museums and art galleries ; not more than twenty hours in the 
school year to be thus employed, Visits to the museums at 
Seuth ensington cannot but have a beneficial influence upon 
éhe minds of children, and if the fuéde is competent, they may 
be made of great value. Perhaps the new feature will lead ‘to 
the establishment of science museums in towns where none at 
present exist. If may also assist in the reduction of the bric-a- 
brac element (which makes many small museums little more 
than variety shows), and improve the arrangement and character 
of the collections. . 





e ` 
SCIENTIFIC SERIALS. ° 


, American Meteorological Fournal, February. — The cause of 
the cyclones of the temperate latitudes, by W. H. Dines. Two 
theories have found considerable support : (1) the convectional 
theory, commpnly known as Ferrel’s, because he so fully ex- 
plained it, and showed that cydtones were caused by the con- 
vectional ascent of a current of warm air in the central parts, 
the heat necessary to sustain the current being supplied, at 
least in part, by the latent heat set free by the condensation of 
aqueous vapour; (2) the theory proposed by Dr. Hann, who 
consider# that the storms are merely eddies formed in the 
general easterly drift of the atmosphere in temperate latitudes, 
Just as small whirls are formed in a river. Dr. Hann found 
that the temperature at high mountain stations in the Alps is 
higher during anticyclonic conditions than during the passage 
of storms, Mr, Dines thinks that the evidence és in favour of 
Ferrel’s theory, as mathematical laws show that it is a possible 
one, and that the latent heat set free by the condensation of 
moisture will, if it take the form of kinetic energy, be 
sufficient to produce a most violent ‘storm.—Recent foreign: 
studies of thunderstorms: -Russia, by R. De Cse Ward. The 
Imperial Geographical Society of Russia instituted a special 
study. of thunderstorms in 1871, which has bee® continu&d-until 
the present tyne. This servige, and others subsequently 
established, such, as that in south-west Russia by Prof.’ 
Klossovsky, have led to some valuable results. The district of 
greatest thunderstorm activity is the Caucasus, then: the 
southern cegtral region. The predominant direction of move-- 
ment is north-east, and thé storms occur most .frequently.in 
June and July, the maximum frequency being in.the afternoon. 
—The Yournal also contains other articles of minor importance, 
including one on the moon and rainfall, by Prof. H. A. 
Hazen. The figures for Boston show a remarkable ‘maximum. 
at the day of new moon, and an equally remarkable minimum 
two days after-full moon, ; s an GP ae 
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Journal of the Russian Chemical and Physical Society, yol. 
xxvi. parts 2 to 8.-Among many valuable papers inserted 
in these issues, the following are especially worthy, of 
notice :—On the speed of formation of the amines, by, N. 
Menschutkin.—On the nitration of saturated hydrocarbons 
by means of nitric acid, by M. Konovaloff.—On the solubility 
of anhydrous calcium sulphate, by A., Potilitsine.—On the 
isomerisation of aromatic hydrocarbons obtained. by. Fridel’s 
method, by M. Konovaloff.—On the structure of terpenes. and 
similar compounds, by G. Wagner.—On the nitration of un- 
saturated hydrocarbons, by means of nitric acid, by M, 
Konovaloff.—On the halogen compounds of nitrogen, by Th. 
Selivanoff.—In the physical part: On the, electric resistance 
of bismuth to alternating currents, by A Sadovsky.—@n_ the. 

‘variation of electrostatic energy, by M. Schiller.—On the 
variation in length of iron wire during magnetisation, by M. 
Rosing.—Experiments with alternating currents of high fre- 
quency, by N. Slouginctim, te. 

Part 2 of the Journal contains also, as a supplement, the 
first number of the Memoirs ( Vremennih) of the Central Board 
of Measures and Weights, which was instituted in 1893, and is 
placed under Prof. Mendeléeff, who is also the editar of this 
publication, In this first part we and. esi es a preface by the 
editor, several papers of more than local.interest, namely :—The 
measurements made to compar@ghe irog sayéne of the “ Com- 
mittee of the year 1833” with various units of length, ac- 
complished in 1884, by MM. Glukhoff and Zawadski. The 
comparison was also made with the bronzegind iron yards of 
Airy, —On the weight of a litre of air, a very elaborate paper 
by Prof. Mendeléeff, in which some remarks concerning the 
measarements of Leduc and Lord Rayleigh, and the corrections 
which should be introduced into their measurements, areespecially 
valuable. The average value arrived at by*Prof. Mendeléeff 
is, in grams, ® De 

i €o = 0'131844 g + O'000I0, 


~—First list of the standard Measures of weight and Iogth at 
the Central Board, by Th. Zawa-lski.—Data for the elaboration 
„of an instruction for verifying the weights and measures in the 
trade establishments.—Prejiminary researcheseinto new scales 
for grain, as a means of determining the quality of the latter, 
by Th, Selivanoff. 
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SOCIETIES AND ACADEMIES. 


*Lonpon gou 


Royal Society, February 7.—‘‘ On the Applicationof the 
Kinetic Theory to Dense Gases.” By S. H. Burbpry, F.R.S. 

February 14 —‘‘An Instruntent for Cutting, Grinding, and 
Polishing Section-plates and Prisms of Mineralor other Crystals 
accurately in the desired direction.” By A. E. Tutton, De- 
monstrator of Chemistry at the Royal Colleg® of Science, 
South Kensington. . _ 

In a recent comtnuhication (Phil. Trans. 1894,Series A. 
p. 887) the author described an instrument fog grinding accu- 
rately orientated section-plates and prisms of crystals of arti- 
ficial preparationse The success of ¢hat instrument is so com- 
plete that another instrument has deen devised and congructed, 
which enables equally accurately orientated Plates or prisms to be 
prepared from the relatively harder crystals of natural minerals. 
The instrument is not intended to replace the one previously 
described, which is fully adapted for all the purposes of 
chemical crystallographers, and the cost of which is only two- 
thirds that of the one now described. It is intended especially 
for the use of mineralogigts, but, naturally, will serve all the 
purposés of the Mualler instrument. . It is constructed upon a 
scale one-fifth larger than the,former one as regards such parts 
as are fundamentally similar, to confer greater Strength, The 
mode of supporting the outer faxed cone Rithin which the 
movable axegrotate, the construction of the circle and its axis 
and’ fine adjustment, and of the gun-metal axis and its Counter- 
poising levers designed for controfling the préssufe between 
crystal and lap, as also of the inner steel axis from which are 
suspended the crystal and its centering and adjusting move- 
ments, are similar in principle to the corresponding arrange- 
ments in the smaller instrument, although many details are 
altered for the sake of greater rigidity. The same likewise 
applies to the goniometrical telescope apd collimator and their 
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mode of support. The main innovations are those of a cutting 
apparatus, and a larger grinding table capable of being readily 
furnished with any one of nine interchangeable grinding and 
polishing laps, suitable for use with crystals of every degree of 
hardness, Four n etallic laps are provided, of iron, gun-metal, 
hard white metal, and pewter respectiv: ly, the first for rough 
grinding with coarse emery and brick oil or water, the second 
and th rd for fine grinding with flour emery, and the fourth for 
polishing with rotienstone and water, A polishing lap of hard 
felt, for use with putty powder and water, and a lap of box- 
wood, are supplied. Three glass laps, one coarsely ground, 
| another finely ground, and the third of ordinary polished plate 
| glass, are likewise provided for use with artificial crystals, 
' The cutting apparatus is carried upon a horizontal arm pivoted 
, about the back pillar of the instrument, in order to permit of 
its removal out of the way during grinding and polishing 
operations, and further supported when in use upon an adjunct 
of the right front pillar. It consists of a 4-inch disc of soft 
iron, supplied with diamond edge, and intended to be lubri- 
cated with brick oil, driven by an independent driving gear 
carried upon the arm. ‘The supporting attachment to the front 
pillar is removable when not required, and includes a travers- 
ing apparatus for directing and controlling the cutting, and a 
safety back-spring to prevent the possillity of undue pressure.) 
being induced between the cutting di-c and the crystal by 
injudiciously rap rotation o! the traversing screw. Instead, 
of actuating the driving gear of the cutting or grinding appa- 
ratus. by hand, a small electric, gas, or water motor may be 
employed. 

‘On the Ratio of the Specific Heats of some Compound 
Gases.” By Dr. J. W. Capstick, Fellow of Trinity College, 
Cambridge. f : 

The experiments described are a continuation of those 
of which an account is given in the PAi. Trans. vol. clxxxv. 
P. I, Kundt’s dust-figure method being used, and the ratio of 
the specific heats corrected for deviation of the gas from Boyle’s 


e| law. The results are as follows :— 












Name. . Formula. Y 
Methylene chloride... ... CHLC], | 1'219 
Chloroform ..,...:..000006 - CHCl, 1°54 
Carbon tetrachloride ... CCl 1'130 
Ethylene chloride ...... CE Ch 1'137 
Ethylidene chloride...... C,H,Cl, 1134 
Ethylene ....ccreyesecoeene CoH, 1204 
Vinyl bromide..... Ca HBr 1'198 
Allyl chloride ..........4 C3H;C1 + 1'137 
Allyl bromide ..... CzHsBr 1'145 
Ethyl formate .. HCOOC,H,; 1124 

. Methyl acetate............ CH,COOCH 1'137 
Sulphuretted hydrogen SH, 1'340 
Carbon dioxide ......... CO, 1'308 
Carbon disulphide ...... CS, 1'239 
Silicon tetrachloride ... CCl, 1'129 








From these, and 

follows that 

_e (1) Replacement of one halogen by another in a compound 
has no effect on y. 

(2) One H in a paraffin molecule may in some cases (e.g. 
ethane and propane) be replaced by Cl without altering. 
y, but a second replacement always causes a fall, 

(3) Carbon and silicon can be interchanged without effect on y. 

(4) Isomeric compounds have the same y. 

(5) Using y to calculate 8,the ratio of the rates of increase of in- 
tramolecular and translational energy of the molecule on: 


a rise of temperature, we find ft is constant for the 


ithe results given in the former paper, it 


e paraffins and their monohalogen derivatives, whence it 
follows that for these the ratio of the increase of mean’ 
total energy to the increase of kinetic energy of trans- 
lation of the molecule is proportional to the number of 
atoms in the molecule. 

‘*On some Considerations showing that Maxwell’s Theorem 

of the Equal Partition of Energy among the Degrees of 


fe 
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Freedom of Atoms is not inconsistent with the yarious In- 
ternal Movements exhibited by the Spectra of Gases.” By 
Prof, G. F. Fitzgerald, F.R.S. 

It has been generally held that a sufficient freedom of internal 
motion in an arom to explain the spectra of gases proved that 
the theorem as'to equal partition of energy among all degrees 
of freedom could not hold, and various suggestions have been 
made as to why the roof, as given by Maxwell, Boltzmann, 
andothers, fails in this case. Prof Schuster has suggested that 
the numerous lines need not involve the same number of 
degrees of freedom, as it is possible that there maybe con- 
nections between them such that one or two coordinates would 
define a motion which when analysed into its Fourier:com- 
ponents, as is dune by a grating or prism, would produce a 
very complex system of lines. However, even one degree of 
internal freedom would interfere very seriously with the observed 


- value of the ratio of specific heats, and the object of this. note 


is'to explain How this’ difficulty may be surmounted without 
supposing that the theorem as to equal partition of energy is 
untrue, fur it is not by any means disproved because a certain 
form of proof fails in certain cases. 

It has been long held that the motion of the electrons on 
neighbouring atoms is very much controlled by the ether 
between them. The wave-length of light is generally many 
times as great as the molecular distances, so thal the ether isa 
practically rigid connector between neighbouring electrons. 
Suppo-e now, as a particular example, that 10%toms are in this 
sense, and so far as the motion of electrons is concerned, within 
one another’s control, In this case the motion of these 108 
electrons might be defined by means of, say, three coordinates. 
Hence, if the atoms were spheres, there would be 3 x 108 degrees 
of freedom plus these three degrees defining the motions of all the 
electrons. Now, if the total energy be equally distributed 
among all these degrees of freedom, each atom will only have 
its share of the electromotions, and its energy of external 
motion will only be diminished by 3 x 176th part owing to the 
existence of the internal motion of its electrons, I need hardly 
say that our methods of calorimetry are by no means sufficiently 
delicate to detect anything of this kin}. There might be a 
thousand such internal degrees of freedom, and yet the ratio of 
specific heats would agree with observation. 

There is some analogy b-tween this suggestion and the case 
of a sphere moving ina liquid. The presence of the liquid, 
although apparently endowed with an infinite numner of degrees 
of freed om, does not really increase the degrees of freedum at 
all, because its motion is entirely defined by the motion of the 
sphere. In a somewhat similar manner, I would suggest that 
the presence -f the million electrons does not sensibly increase 
the degrees of freedom of motion of the nullion atoms, as all 
their motions may be defined in terms of the motion of a few 
of them. That the ether would so control the motions of 
electrons seems almost certain from what we know of the 
rapidity with which electromagnetic actions are transmitted by 
it, showing how completely it behaves in respect of them as a 
system of rigid connections. 

“Note on the Disease of Cabhages and allied Plants 
known as ‘Finger and Toe,’ &c.” By George Massee, Royal 
Gardens, Kew. 

The disease known in different parts of Britain as ‘‘ finger 
and toe,” “clubbing,” or ‘fanbury,” attacks tu:nips, rape, 
cabbages of all varieties, radishes, and, in fact, most cultivated 
plants belonging to the order Cruciferae, Several common 
weeds are also attacked, namely, charlock (Brassica sina- 
pistrum, Boi-s.); garhc-mustaid (Sisymbrium alliari ez, Scop.) ; 
treaclé-mustaid (Zrvsimum chetranthoides, Linn,), and shep- 
herd’s purse (Capsella bursa pastoris, D.C ). The last-named 
is reported fron the United States by Halsted (New Jersey 
Agric. Coll, Expt. Stition; Buletin 98, 1893), and has not 
been observed 10 tte diseased in Britain, although one, of our 
commonest weeds. ‘Ihe disease is characterised by the forma- 
tion of numerous nedules on the reot, which becomes much 
distorted and soon decay:, forming a slimy, foetid mass, . 

Berkeley (Gard. Chron., p. 500, 1856) appears to have been 
the first to investigate the disease from a scientific standpoint, 
and although he'did not succeed in determining the true cause, 
distinctly states that microscopic examination revealed the 
presence of a factor previously unknown in connection with 
plant diseases, Furthermore, Beikeley pointed out that wood 
ashes were a cure for the disease, and supposed this to be due 
to the presence‘of potasb salts in the ash. : 
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“Owing to the serious amount of damage caused by “ finger 
ard'toe ” to the cabbage crop in Russia, the Government of 
that country offered a reward tor the discovery of the cause of 
the disease. Woronin (“ Pringsheim’s Jahrh,” vol. xi. p. 548, 
tabs, xxix.-xxxiv., 1878) undertook the investigation, and after 
years of patient study published an elaborate account, proving 
clearly that the disease was caused by a minute organism re- 
lated to the fungi, to which he gave the name Plasmodiophora 
brassicae. 

In 1859, Voelcker (Roy. Agric. Soc. Journ., vol. xx. p. 101, 
1859) pomted out that the disease was influenced by the 
amount of lime present in the soil. Where little or no lime 
existed, as in light and sandy soils, the disease ahounded, ° 
whereag in soi] containing lime the disease was absent. This 
opinion is corroborated by the same author at a later date 
(Op. cil., series iii, vol. v. p. 321, 1894). 

A series of experiments have been carried out during four 
successive years at Kew, and they degpnsirate the following 

nts :— 

(1) That fn addition to cultivated plants, several common 
weeds belonging to the order Crucifere are attacked by the 
Plasmodigphora, Hence the necessity fof preventing the 
growth of such weeds in fields and hedge-banks, . 

(2), That the germs of @isease are present in soil that has 
produced a diseased crop, and reeain their vitality for at least . 
two years, > 6% 

(3) That the development of Plasmodiophora is favoured by 
the presence of acids, and'checked by the presence of alkalies, 
agreeing in this fespect with the fungi rather than with 
bacteria. 

(4) For the purpose of stgrilising infected soil, experiments 
prove’ that either a dressing of lime’ or a manure containing 
potash salts is effecsive, the last being most valuable, as it not 
only destroys the germs in the soil but also arrests the disease 
in seedling plants, and at the same time supplies one of the 
ingyedients necessary for the healthy growth of turnips. 

ebruary 21:—‘‘ Iron and Steel&teWelding Temperatures.” 
By T. Wrightson, . 

The object of this paper was to demonstrate that the pheno- 
menon of weldingein iron is identical with that of regelation 
in ice. 

The author recapitulated experiments made by him in 1879- 
80, described in the Proceedings of the Iron and Steel Institute 
for those years, These experiments were upon cast iron, 
and proved that this form of iren possessed the property of 
expanding while passing from the liquid to the plastic state 
during a small range of temperature, and then contracted to the 
solid state, and tha: the expansion afiounted to about 6 per 
cent. in volume. This property of irpn resembles the similar 
property of water in freezing, which, Within a range of about 
4° C., expand#ahout 9 per cent. gf its liquid volume, and then 
contracts as the cooling proceeds. ; 

This property of waer was investigated by Prof. James 
Thomson and by Lord Kelvin. The former showed that from 
theoretical considerations there was reason to expect that’in the 
case of a body exhibxing the anomalous property of expanding 
when cooled and contracting when heated, it'should be cooled 
‘instead@ of heated” by pressure or impact. “Lord’ Kelvin in- 
vestigated the problem experimentally as affecting freezing 
water, and' completely demonstrated the truth of his brother's 
reasoning? : j 

The experiment®'made by the’ anthor in 1879 and 1880 
suggested the view that this property of ice was connéc’ed with 
the proj erty of welding in iron, but this was only hypo hetical, 
as the experiments had been made on cast iron, which p:obably, 
oh-ace: unt of the presence of carbon, does not possess the 
property of welding. Further, it was not practicable to experi- 
ment with wrought iron in the same wy as with æast iron en ac- 
‘count of the difficulty of dealing with that substance in its liquid 
form. Prof, Roðerts- Austen has, flowever, given metallurgical 
research a recording pyrometey, and this has enabled the author 
%o resume the investigation at the Mint. The'method adopted 
was the heating of ‘bars in an electric welder, and as'soon as 
the junction @f the bars was at a welding temperature, end 
pre-stire was applied by mechanical power, ahd the weld effected. 

Observations show that a molecular lowering of temperature 
took place immediately the pressure was applied tò the bar 
“when in’ the welding condition. * i 

“The fall in temperature varied from 57° C: to 19° C.,'àtcòrd- 
ing tô the circumstances of temperature and pressure, ‘ 
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The experiments appears to prove that wrought iron at, a 
welding temperature possesses the same property of cooling 
under pressure which was proved by Lord Kelvin to exist in 
freezing water, and on which demonstration the generally 
received theory of regelation depends. : . 

The author distinguishes the process of melting together of 
metals from that of welding, Either process forms a junction, 
but the latter takes place at a temperagure considerably below 
thé melting point. i . 

The well-known and useful property of welding'in iron 
appears, thérefore, to depend, as in the case of regelation in 
ice, upon this critical condition, which exists over a limited 
range of temperature between the molten and the plastic state. 

“t Note on the Spectrum of Argon.” By H, F. Newall. 

Tn the course of a spectroscopic investigation in which the 
author has been for some time past engaged, a line spectrum, 
which so far as he was able to make out was unknown, 
had frequently presented itself upon his photographs. It 
appeared in May and e, 1894, under conditions which ,led 
him to call it, for the sake of convenience, “the fow-pressure 
spectrum.” It now appears that the lines are argon lines. 

The argon of waich the spectrum was observed was obtained 
from air, from which nitrogen was eliginated by passag electric 
discharge through it in presence ofghydrogen or moisture and 
acid. Seventy-two lines jn the authors ‘low-pressure 
spectrum” had their wave-lengths given in the paper, and’side 
by side were given the measurements of the wave-lengths 
determined by Mr. Crookes for the argon lines. 

The agreement of the measurements s hows conclusively that 
‘the same spectrum was observed. The agreement of grouping 
and intensity, also, leaves no doubt as to the identity of the two 
spectra. ; : , oc 

The experiments were repeated, with slight variations, several 
times with results which, so far as the spectrum of argon is 
concerned, were constant, But it was noted that continued 
passage of the discharge appears to result in the attaining of a 
‘certain minimum pressure; @fter which there is ‘sligh@and dow 
rise to a tolerably-fixed pressure, ‘e 

It is interesting to find argon asserting itself, unsolicited, in 
quite new circumstances, and under conditioys which practically 
constitute oneenore mode of separating argon from nitrogen— 
namely,. the-getting rid of nitrogen by passing electric dis- 
charge through it in the presence of hydrogen or moisture 
and acid. . 

February 28.—‘‘ The Effegt of Environment’on the Develop- 
mefit of Eehinoderm Larvae: an Experimental Inquiry-‘into 
the Causes of Variation.” By H. M. Vgrnon (from the 
Zoological Station, Naples). eee 

The conditions of environment under which an organism 
develops are known to tf of considerable influence in the pro- 
duction of variations. It was thought to be,of interest to 
determine by exact measureftent the effects which such slight 
changes in the -environmental conditions as might’ occur 
naturally would produce in the growth of some organisms. The 
animal chosen was the larva or pluteus, of the sea-urchin 
Strengylocentrotus lividus, These larvee,develop readily from 
artificial fertilisations, and they can, moreover, be®btained at 
all times of the year, irrespective of season. In all, 10,000 
larvee were measured. 2 

The effects oPtemperature on dévelopment were first s'udied. 
It was found that if the ova were placed in wa'er at @bout 8° or 
25°.C. for @n hour, or even for a minute,gat the time of im- 
piegnation, the resulting larvee after eight days development 
were, onan average, 4'6 per cent. smaller than those impregnated 
at from 17° to 22°, though all the subsequent cunditiuns of 
development were identical. If kept at the abnormal tempera- 
ture for only ten seconds during impregnation, the ‘resulting 
larvæ were only 1°7 pergent. smaller. 

The time of the year when the artificial fertilisations dre‘ pre- 
pared has a very markedenfluence on the gize of the larvee. 
Thus, tho-e obiained in the middle of ‘Augyst are about Zo per 
cert, smaller than thuse obtaintd in April, May, and Octobere 
whilst those obtained ‘in June and July are mtermediate in 
size. : : 

The salinity of the water has’ also a great influence on the 
development. 1 

The effects which the various colours of the spectrum have 
upon ihe development were also determined, though these are 
„not. conditions of-enviioument which occur in naure, The 
development of the larvæ seems to be but little affected if it is 
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carried out in absolute darkness, the size only being diminished. 
by 1'3 percent, Larva grown in semi-darkness are apparently 
2°5 per cent. larger than the normal, 


The body-length of the larvee appears to be uninfluenced by ` 


the number of larvæ developing together in a given volume of 
water, if it be, kept below 30,000 per litre. The arm-lengths 
are, on the other hand, considerably affected, 

Certain products of metabolism exert a favourable influence 
on the developments of the larvæ, and not, as would be 
naturally expected, a harmful one. i 
_ As the number of measurements made was so large, it was 
thought to be of interest to subject them to statistical examin- 
ation. It was found that with the body-length and oral arm: 
length measurements the deviations from the average occurred 
with a frequency indicated by the theoretical law of error. The 
measurements of the aboral arm-length did not agree so well, 
possibly owing to dimorphism. , i 

Physical Society, February 22.—Captain Abney, F.R.S., 
President, in the chair.—An abstract of Mr. G. H. Bryan’s 
paper, on the mechanical analogue of thermal equilibrium 
between bodies in contact, was read by Mr. Elder. After com: 
menting on the difficulty in applying the kinetic theory of gases 
to the case of two substances in contact which do not mix, the 
author goes on to describe a system by which the phenomena 
of thermal equilibrium unaccompanied by diffusion can be ex» 
plained, The two substances are represented by two sets of 
molecules desigflated by P and Q. Two parallel planes A and 
B, at a small distance apart, are imagined to divide space in 
three parts. Plane A (to the left of B) is supposed to be 
permeable to the P molecules, but to repel the Q molecules, 
whilst B is permeable to the Q set of molecules, and repels the 
P set. The spaces to the left of A and to the right of B are 
thus entirely occupied by the P and Q molecules respectively. 
Between the planes both P and Q molecules exist, and there- 
fore have opportunities of colliding with one another and 
transferring energy from one gas to the other. Using 
generalised coordinates, it is shown by Boltzmann’s method 
that when equilibrium is attained the mean kinetic energies of 
translation of the two kinds of molecules are equal, just as in 
the case of molecules which mix. Instead'of assuming the 
planes A and B to repel the Q and P molecules respectively, 
the P molecules may be assumed to be positively electrified, and 
the Q ones negatively electrified, whilst the planes A and B 
are maintained at a constant difference of potential. The 
difference of potential thus assumed is analogous to ‘* contact 
E.M.F.” whose existence is proved by experiments The 
communication concludes with a development of Prof. Boltz- 
mann’s paper on the application of the determinantal relation 
to the kinetic theory of polyatomic gases,’ read before the 
British Association at Oxford. Dr. Stoney thought the argu- 
ments were based on actions depending on the distances of the 
molecules, and the supposition that they were rigid. In: his 


‘opinion events occur in nature which are not represented by 


this simple theory, and great reservation should be shown in 
accepting dynamical problems which leave out of account 
actions occurring between matter and the ether. In nature 
nothing was large and nothing was small except relatively. 
Even molecules might possess infinite detail of structure, 


‘Their ‘interaction with the ether must be considered in any 


complete theory.—Mr. G. U. Yuile’s paper on a new harmonic 
analyser, and one by Mr. H. N. Allen, on the electromagnetic 
field, were postponed. 


Chemical Society, February 21.—Dr. Armstrong, Presi- 
dent, in the chair.—The following papers were read :—The 
electromotive force of an iodine cell, by A. P. Laurie. The 
E.M.F. of a cell consisting of a zinc and platinum plate im- 
mersed in iodine dissolved in potassium iodide solution is con- 
stant, but is the smaller as the iodine ‘solution 'is the more 
dilute ; the effect of varying the constituents of the cell on the 
E.M.F. has been investigated.—Contributions to the chemistry 
ol cellulose, by C. F.' Cross, E. J. Bevan, and C. Beadle. ` The 
fhelting-points of mixtures, by H. Crompton and Miss M. A. 





Whiteley, When a solution deposits the purė solvent on cool- 
ing, the relation log s = 58 z Tar holds ; s is the number 


of molecules of solvent per molecule of solution, p is the mole- 
cular latent heat -of fusion of the solvent, and T and T the 
meliing-points of the solvent and the solution respectively.—The 
volumetric determination of manganese, by J. Reddrop and H. 
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Ramage. Schneider’s process for the determinatipn of man- 
ganese may be rendered much more accurate by substituting 
sodium bismuthate for bismuth percoxide.—Bromocamphoric 
acid, an oxidation product of #-dibromocamphor, by F. S. Kip- 
ping. A bromocamphoric acid is obtained by oxidising x-di- 
bromocamphor ; its anhydride has been prepared together with 
a new hydroxy-acid and a nitrobromécamphor.—Note on the 
action of diastase on cold starch-paste, by H. T. Brown and G. 
H. Morris.—On the magnetic rotation of some unsaturated 
hydrocarbons, by W. H. Perkin. The magnetic rotations of a 
number of unsaturated open-chain hydrocarbons have been 
determined ; a comparison of hexane, hexylene, diallyl, and 
dipropargyl shows that the differences between the latter pair 
are of a different order to those of the former pair, 


Linnean Society, February 7.—Mr. C. B. Clarke, F.R.S., 


. President, in the chair.—Mr. Thomas Christy exhibited a dried 


specimen of Aplopappus Llaretæ and samples of the so-called 
Gum Kino, Frerocarpus erinaceus, of which some account was 
given by Mr. E. M. Holmes. Mr. George Murray exhibited a 
number of lantern slides of floating Aige, of which he gave 
brief descriptions referring to the localities in which they had 
been found and the literature relating to them.—By permission. 
of the Director of the Royal Gardens, Kew, Mr. W. B. Hem- 
sley exhibited dried specimens of a number of new plants from 
Eastern Asia., Conspicuous amongst these was a new genus of 
Seitaminee from the mountains of Northem Siam, charac- 
terised by having minute unisexual flowers destitute of stamin- 
odia, a one-celled ovary with parietal placentation, and two 
filiform stylodia ; a remarkably broad-leaved Lysimachia from 
the same region; new species of Hypericum, Ventilago, 
Mesona,and felicia from Formosa ; and a new genus of Cyr- 
tandrez, From a collection made in Yunan, Western China, 
by Mr. W. Hancock, of Hong Kong, came a new Jasminum, 
allied to J. zudiflorum, with primrose yellow flowers an inch 
and a half in diameter; an elegant species of Petrocosmea 
(Cyrtandrez), and a showy Brandisia (Scrophularineæ) with 
long racemes of criinson flowers, which were much admired.— 
Mr. Thomas Hanbury exhibited a beautiful collection of fresh 
fruits of the’ Azraniiee grown in his own garden at La Mor- 
tola,, Mentone, and gave an account of some of the more 
remarkable varieties, their mode of growth, and the conditions 
under which’ they had’ been grown.—A paper was then read by 
Mr. H: M. Bernard, on the comparative morphology of the 
Galeodide, Waving described a possible origin for the Crustacea 
from a çhætopod annelid by an adaptation of the anterior seg- 
ments to a method of feeding, whereby the parapodia would 
function as jaws, thé author attempted the same for the Arach- 
nida with a view to solve the question of their relationship with 
the Merostomata, The Galeodide were chosen for special study 
because, unlike other arachnids, they have retained some seg- 
ments of the cephalothorax as free movable segments, and 
hence might be expected. to throw light on the subject. The 
author believed that he had solved the question of the primitive 
specialisation of the arachnid phylum from their annelidan 
ancestors, and expressed the opinion that as arthropods they 
„are not related either to the Crustacea (including Limulus) nor 
to the Hexapoda ; but that all these are distinct derivations of 
the Annelida. In an interesting discussion which followed, the 
paper was criticised at some length by Mr. A. D. Michael, Prof. 
Howes, and Mr. R. I. Pocock. 


: . PPARISs, 
Academy of Sciences, February 25.—M. Lewy in the 


‘ chair.—On the penetration of a projectile in semi-fluids and 


solids, by M. H. Resal.—On a class of, equations of which the 
general integral is uniform, by M. Emile Picard.—On the 
measurement of time in astronomy bya method independent 
of personal equation, by M. G., Lippmann. The author em- 
ploys a photographic method. A platinum wire is rendered 
incandescent for a very short time at the commencement of each 
second by mechanical means, The light from the wire is, Sy 
the aid of arrangements described, thrown on toa photographic 
plate in such a way that the image formed corresponds precisely 
with the meridian of the place of observation, By suitable 
exposure a photograph is obtained of a portion of the heavens 
on the same plate. The time of transit of a given star can 
then be easily deduced from the horary circles photographed as 
above. M. d’Abbadie remarked with reference to an alterna- 
ive micrometric method proposed by M. Lippmann, that Bre- 
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guet had used a moving wire grating for measurement of the 
same quantities fifty years previously.—On the mutual relations 
of potential determinants, by M, de Jonquiéres.——Ebullioscopic 
study-of certain colouring matters from triphenylmethane, by 
MM. A. Haller and P. Th. Muller. The conclusion is drawn 
that, under the given experimental conditions, the hydro- 
‘chlorides of the colouring substances of the triphenyl- 
methane amido group are not dissociated, whereas the 
chlorides of ammonium bases and nitrosodimethylaniline 
hydrochloride are most clearly dissociated. Hence an 
argument may be drawn in favour of formule of the 
type of CIC : (CH NH.) due to M. Rosenstiehl. 
~-M. Sappey gave a short description of the “Atlas of De- 
scriptivg Anatomy,” presented by M. Laskowski,--The Academy 
elected M. Weierstrass as foreign associate, the votes given 
being: M. Weierstrass 43, Prof. Frankland 1, Prof. Huxley 1.—~ 
A closed communication from M. E. Carvallo, accepted May 2, 
1892, was opened. It gave the theory gf the laws of crystalline 
absorption.. For uniaxial crystals these are: (1) For the 
‘ordinary ray, the index of refraction and the coefficient of ab- 
sorption are constant, whatever may be the angle between the 
luminous ray and the crystallographic axis, (2) The law of the 
index of the extraordinar¢ ray is not altered sensibly by absorp- 
tion. (3) The absorptio& of the extraordinary ray is repre- 


sented by the formula . 
Bb hy 8 he crn 
= = —, cos’? ©+— sino, 
nm n sar , 


where 4, 2, © represent the coefficient of absorption, the index 
of refraction, and the angle between the normal to the plane of 
the wave and the crystallographic axis, A memoir will shortly 
be brought out dealing with these results and their develop- 
ments.—M.: L. L, de Koninck claims priority for the pro- 
perties of nickel and cobalt sulphides.—Spectru researches 
on the rotation and movements of the planets, by M. H. 
Deslandres. (See ‘Our Astrorfomical Column,” )—Observa» 
tidns of the subject of the precedipg communication by M. 
Deslandres, by M. H. Poincaré, The theoretical views which 
have been confirmed by the foregoing results.—-Determination of 
the position of the pole by photography, by M. C. Flammarion. 
By exposure of a fixed plate, circular traces of the circumpolar 
stars are obtained as shown in the figure given with the paper. 
Hence the position of the pole can be obtained with great 
accuracy.—On a surface of the sixth order which is connected 
with Kummer’s surface, by M..G. Humbert.—On functional 
equations, by M. Lean.—On the ‘exact invariants of an or- 
dinary differentjal equation of the second order, by M. Tresse. 
--On some theorems of Arithmology by M. N. Bougaief.— 
Lowering of the freezing point and relative diminution of 
vapour pressure in dilute solutions, By M. A. Ponsot. The 
author deduceg formulz differing somewhat from those given by 
Willner and Raoult, and agreeife with those of van t’ Hoff and 
Duhem, with the exception that a different meaning is given to 
one of the terms.—On the lowering of the freezing point of very 
dilute solutions, by M. A. Leduc, The author proposes the 
substitution of the measurement of a considerable pressure for 
a small tetnperattre difference. A theoretical démonstration.— 
On a gensitive pressometer, for the measurement of fluid pres- 
sures, by M, Paul Charpentier.—The measurement of the inten- 
sity of light by the chemical ction produced ; @xperiments with 
mixturesef ferric chloride and oxalic acid, by M. Georges 
Lemoine.—On sqgne combinations of lead iodide with other 
metallic or organic iodides, by M. A. Mosnier. A number of 
new double salts have been obtained and their composition 
determined.—On some combinations of nitric oxide with the 
chlorides of iron, by M. V. Thomas. The substances: 
(1) FeCl, NO, (2) 2Fe,Cl NO, (3) FeCl,.NO.2H,0, and 
(4) FeCl,,.NO, have been obtainede and thajr compgsition 
determined by analysis.x—Action of formaldehyde on hy- 
droxylamine hygrochloride and on methylamine hydrochloride, 
by MM. A. Brochgt and R. Cambier.—Active amyl ethereal 
esalts, by MM. Ph A. Guyt and L. Chavanne. A paper 
on the prpduct of asymmetry.—New researches of the corre- 
lative variatigns of the intensity of thermogenesis and respira- 
tory changes, by M. Laulanié.—‘' Autonarcose carbonico- 
acétonémique,” or winter sleep of the marmot, by M. 
Raphael Dubois,—On the Rhinatrema bivittatum, Cuvier, by 
M. Léon Vaillant.—Evolution of the nervous system and of 
the vibratile organ in the larvæ of compound ascidians, by M. 
Antoine Pizon.—On the rôle of Amebocytes in the Annelids, 
by Emile G. Racovitza, Amæbocytes serve not only to deposit 
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. the excretory pigment in the epidermis, but when necessary, 
` take up and digest for the benefit of the organism all the accu- 
mulated reserve substances,—Natural and artificial proto; 
phylline, by M. C. Timiriazeff.—On some applications of 
Oceanography to Geology, by M. J. Thoulet. 
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to the History of Corundum' C. Barrington Brown and Prof. Judd, 
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—On the Measurement of Pressures by the Crusher-Gauge: W,ellner 
and W, H. Deering. 
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LINNEAN Society, at 8.—QOn the Genus Cupressus: Dr. Maxwell T. 
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—On the Electromagnetic Field: H. N. Allen. 
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“Thomson.—A Lartof Erobably New Donble Stars: Ral. A. Inùes.— Double 
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INSTITUTION OF Civit ENGINEERS, at .8.—The Coordinate System of 
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MALACOLOGICAL SOCIETY, at 8 
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Roya? INSTIWJTION, at 3.—Wa¥es aad Vibrations: Lord Rayleigh, 


Rovat Boranic Society, at 345. e 

Essex Frecp Crus (at Stragford), at 6.30,—Notes on the Remains of, 
” Pleistocene Mammals found in the Neighbourhood of Chelnsf ord. TESLA 
. Newton, F, R.S. —Note on te Section at Chelmsford in which ‘the Mam- 
“moth and other Remains were discovered, Novemyer 1894: T. V. 


` Holmes. ` 
SUNDA®, MARCH 10. 
Synpay LECTURE SOCIETY, at 4. —Perpetual Motion ; Douglas Carnegie, 
MONDAY, MARCH 11. 

RoyvaL GEOGRAPHICAL Society, at 8.30.—-Three Years” Travelling and 
Fighting in the Congo Free State: Captain S. L. Hinde. 
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pur Docks’: James’'Henry Apjuhn. : 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—-The Changes i in the Proportions 
_ of the Human Body duting, the. Period of Growth Dr, Lene Hali.— 
` Notes on the Language spok nin Madagascar J. T, Li . 

Rovat Protocrapuic ‘Soctery, at 8.—An Unconsidered Property, of 
: Photographic’ Lenses: T, R. Dallmeyer. | 

Rovat Vicroria Harr (Waterloo Bridge Road), at 8. Photographic 
Astronomy : © Knobel. 

Roya. -MEDICAL AND CHIRURGICAL Society, at 8.30. 

Rovar l HORTICULTURAL SOCIET® at 1.—The ee of Tomatoes and 

ines. . 
WEDNESDAY, Marcu 3 
PHARMACEUTECAL SOCIETY, at 8 30. 
SOCIETY or ARTS, at 8.—The Meat Supply of the United Kħgdom: E. 


Montague Nelson. 
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Rova: SOCIETY, at 4 30. 
SOCIETY OF ANTIQUARIES, at 8.30. 
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N. S. Keith. 
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THE LIFE OF DEAN BUCKLAND. 


The Life and Correspondence of William Buckland, 
D.D., F.R.S. By his Daughter, Mrs. Gordon. 
(London : John Mutray, 1894.) 

N the early decades of this century Geology had not 
established for itself an acknowledged place in the 
circle of the natural sciences. With as yet no settled 
philosophical basis, it offered a boundless field for indul- 


-gence in the wildest conjectures and the boldest specu- 


lation. Its votaries were, therefore, hardly regarded as 
serious students by the scientific men of the day. On 
the other hand, they incurred much popular odium. They 
had drawn such strange and almost incredible pictures 
of what they averred to have been the past history of 
the earth, so utterly at variance with all accepted beliefs, 


' that they were looked upon with suspicion by some, 


sneered at by others, while by a large body of blatant 
opponents they were openly denounced as freethinkers, 
who, under the guise of natural science, aimed at the 
subversion of all religion, It needed some courage to 
be a geologist in those days, and still more to be a 
champion of the new inquiry. 

Among the most prominent and effective of those who 


. stood in the front of the battle and fought the hard fight 


was William Buckland. No man did more than he to 
raise geology from its depressed beginnings to the 
dignity of a definite branch of natural knowledge. And his 
name will ever be remembered with gratitude and affec- 
tion as that of one of the clear-eyed, large-hearted fathers 
of English geology. This proud position he gained bya 
two-fold claim. The amount, the wide range and the 
intrinsic value of his original contributions to the science 
would have been enough to place him in the front rank 
of the leaders in that heroic age of geological discovery. 
But it was not merely, perhaps not even chiefly, by these 
qualifications, admirable as they were, that he attained 
to his unquestioned pre-eminence among his contem- 
poraries. Itwas rather the unique personality of the man 
which gave him his remarkable influence, irresistibly 
engaging the sympathies and admiration of all who came 
in contact with him, bearing down gently but firmly all 
opposition, and gaining for him the affectionate esteem 
even of those from whom he differed. 

His solid work remains and can be examined and 
weighed, and its influence on the progress of his favourite 
science can be accurately determined. But that per- 
sonal sway passed away with him who wielded it, and is 
now onlya memory. It has not yet been adequately 
pictured for the comprehension of those who never felt 
it, or who coming after have only heard feeble narratives 
of it, together, perhaps, with some of the many quaint 
stories still in circulation that illustrateit. At the time of 
his death numerous appreciative obituary notices of hi 
appeared, some of them by personal friends who knew 
him well, and mourned the loss of so much that was 
bright, inspiriting and lovable. Some pleasant recol- 
Jections of him by his son Frank were published in the 
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last edition of Buckland’s famous Bridgewater Tréatise. 
But some more detailed biography might have been 
“expected. He was a ready and copious correspondent, 
and it might have been supposed that abundant material 
must remain to furnish a picture of the man himself in 
his daily life, in his ‘family, in his lecture-room, in his 
warm discussions with his friends, in his rambles with 
his students, in his intercourse with farmers and masons 
and labourers, and in his correspondence with many of 
the most interesting men of his time. 

It was therefore with no little expectation that we 
received the volume of which the title is placed at the 
head of this notice. We have read it with interest and 
pleasure, and yet, it must be franklwmonfessed, with some 
measure ofdisappointment. Mrs. Gordon deserves the 
thanks of all lovers of science for the filial devotion and 
affectionate enthusiasm with which she has prepared this 
memoir ofher father. e rise, indeed, from the perusal 
of the book with a somewhat fuller knowledge of Buck- 
land’s career, and with a litle more insight into that 
personality which gave him his charm and his influence. 
But the informateon is neither of the kind nor of the 
amount which might have been looked for from the title 
of the volume. 

Nearly half a century fas passed since Buckland was 
stricken down by ‘the malady which removed, him from 

active life, and after some eight years of sad seclusion 
carried bim to his grave, Therg can be few alive now 
who remember him in his prime, ånd from whom remin. 
iscences of the man could be obtained. Mrs. Gordon 
appears to have Gone her best to procure such records 
from surviving friends, and she has received several of 
much interest. But it was fram his own letters and 
jottings that most of real importance was to be looked 
for. The “correspondence,” However, which appears on 
the title-page, forms but an insignificant part of the book, 
Long extracts are given from his lectures, his addresses 
and his sermons. Those who want,to know more of the 
man himself yould gladly exchange these citations for 
the brief notes and the longer epistles, in which he con- - 
tinually unbosomed himself and told so graphically what 
he was doing dnd thinking about from day to day. That 
Mrs. Gordon has made such comparatively slight use of 
such matetial must mean, we fear, that she has not been 
able tô recover it. In that case we must sympathise 
with her disappointment, © The task, perlraps, has been 
too long @elayed. 

In looking ov@ the nature and amount of the work 
*done by Buckland during his busy life, one is astonished 
at the great extent of subjects which claimed his 
attention, and in which he laboured and wrote, At one 
time he is absorbed in the study of Ghanges 9 of topography, 
whether it be the valleys of the south of England, or the 
solution of thehalk, or the destruction of the coast by 
landslips, or the *sculpturiag of the Highlands and of 
Wales by glaciers. At other times, or everf when he 
had some of these topographical questions in hand, we 
find him hard at work upon problems in tectonic geology 
—British or foreiga—the structure of the Alps, the 
geology of Nice, our south-western coal-fields, or the 
coast of Dorset. But undoubtedly it was the palaonto- 
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logical side of geology that most fascinated him. And 
what a mass of observations he accumulated in that de- 
partment of. the science! Every grade of the animal 
kingdom had an interest for him. He was passionately 
devoted to living animals, and he made use of his know- 
ledge of them and their ways in intérpreting the remains 
of their remote ancestors imbedded in the geological 
formations. He would take endless trouble to satisfy 
himself as to the habits of some living animal, in the 
hope of thereby throwing light on the history of extinct 
forms. Witness, for example, his rapid journey*to the 
Pentland Hills in Midlothian, for the purpose of exam - 
ining the drained bed of a large reservoir, where he ex- 
pected to find matemmls for elucidating the history of 
old lacustrine limestones. i s 

In those days, geology had not become a science of 
detail. There were new fields to be cultivatedgon every 
side, and Buckland was the firsto enter some of these. 
His researches in cavesgpened up a fresh chapter in 
geological history. And®* ais ¢hivalrous support `of 
Agassiz, in the face of much ridicule, when he an- 
nounced the former existence of glacies in Britain, must 
be recognised by all.glacialists as one of the first steps 
which led to the recognition and cultivation of glacial 
geology in this country. 7 

There was ever in Buckland’s science a strong vein 
of practical common sensg. He was imaginative beyond 
most of his compeers, apd sometimes, perhapspallowed 
his imagination too free a rein, but he never lost sight @f 
the fact that geology has a very definite practical side, 
and may be,turned to useful accoun? in many of the 
affairs of daily life. He was an active farmer, in order 
that he might try various methods for the improvement 
of crops. To him we owe the introduction of coprolites, 
so Valuable a source of “artificial manures. He never 
lost an opportunity of preaching the trye principles of 
drainage, and he insisted on the value of geological 
knowledge in all questions of water-supply. These are 
familiar enough applications of the scienge now, but it 
was largely through Buckfand’s influence that they were 
recognised. ` 

Of the man himself as he lived an@ moved, Mrs. 
Gordon’s volume gives a pleasing though hardly 
adequate picture, His boundless energ y and ehthusiasm 
were infectious, and led many a man and woman @aptive 
into the geological fold. Hiseindustry enabled him to 
carry on a busy scientific life, while at the seme time 
he had on hand enough of other work*o fill up fully the 
time of most men. His wide sympathies and large range® 
of knowledge broadened his grasp of his own special 
science, and led him to see where he could find the most 
useful collateral information, His eloquence as a 
speaker and writer commanded the attention of his 
audiences, and did muoh to make his gubject-popular. 
His. unwearied Hospitality, and his® generous large- 
handednegs opened a way for him into the hearts of men, 
while his overflowing vivacity, his brilliang wit, and his 
racy talk made him the central figure in any company 
where he might happen to be. Truly there were giants 
in the land in those days, and no one of them deserves 
to be more warmly remembered for all that he did,and 
all that he was, than William Buckland. 
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° QUR BOOK SHELF. 

‘The Birds of Eastern Pennsylvania and New Jersey. 
Edited by Witmer Stone. Pp. 185. (Philadelphia : 
Delaware Valley Ornithological Club, 1894.) 


THE Delaware Valley Ornithological Club has only been 
established about five years, but steps were taken shortly 
after its organisation to compile a list of the birds 
observed by the members in the vicinity of Philadelphia. 
In this volume the important results of the club’s orni- 
thological investigations are brought together in a com- 
pact form by the committee of three—Messrs. Morris, 
Rhoads, and Stone—appointed to prepare the work. A 
list of the birds to be found in the Delaware Valley and 


along the New Jersey sea-coast has naturally a limited - 


sphere of usefulness, even though it may furnish a work 
of reference for ornithologists in general. But this 
volume contains not only an annotated list of the birds 
of the district to which it refers, and a bibliography of 
ornithological literature relating to Pennsylvania and 
New Jersey ; it comprises, in addition, outlines of the 
knowledge of the geographical distribution and migration 
































of birds, thus giving it increased value. These chapters 
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Fic. 1.—Aa, Migration Curve ; B, Temperature Curve, 


will lead beginners in the study of birds to understand 
the importance of simple observations. 

The influence of meteorological conditions upon the 
migration of birds is an important point, and one which 
requires careful investigation. The records of the club’s 
observers furnish some valuable facts for the study of 
migratory waves or rushes, and their relation to 
meteorology. Itis pointed out that, during migrations, 
the flight of birds is not uniform, but is made up of a series 
of waves or rushes and rests or lulls. The relation of these 
rushes to temperature is well shown in the accompany-" 
ing diagram, reproduced from the volume, The curve 
A represents graphically the fluctuation of the April 
migration of 1891, based upon observations of the 
Flicker, Chipping Sparrow, and Brown Thrasher; the 
curve B shows the temperature variation during the 
month of observation, based upon the daily maximum 
temperature. The connection between the two curvesis. 
very distinct, and it is especially interesting to observe 
that the “bird waves” occurred a day or two after a 
decided increase of temperature. 

In conclusion, we think the Delaware Valley Ornitho- 
logical Club is to be congratulated upon its activity, and 
Mr. Stone for this admirable addition to the literature on 
the birds of Eastern Pennsylvania. _ 


+ 


*-wolume is indeed invaluable. 


Makcu.14, 1895] 


NATURE 


459 





Conspectus Flore Africe, ou Enumération de’ Plantes 
a’ Afrique. Par Th: Durand et Hans Schinz. Vol. v. 
Monocotyledonez et Gymnospermez. 8vo. Pp. 977. 
(Bruxelles, 1895.) : 


It may, perhaps, be asked why the fifth volume of a 
work should appear before the fourth and all the pre- 
ceding ones. Doubtless the authors were influenced 
thereto by the fact that neither Oliver’s “Flora of 
Tropical Africa,” nor Harvey’s “Flora Capensis,” has 
reached the groups enumerated in the bulky volume 
under notice, Certainly this course has the advantage 
-of utility, and will be of great service in the elaboration 
of the continuation of the works named. As an index 
to the scattered literature of the subject, the present 
It covers all that may be 
called African, including the Atlantic islands from 
Madeira to Tristan d’Acunha, and the islands of the 
Indian Ocean, from St. Paul and Amsterdam to Mauritius, 
Madagascar, and Socotra. Itistrue, the geography of the 
plants is not worked out all through so fully as Mr. C. B. 
Clarke has done the Cyperacez. For instance, the 
‘characteristic grass of Tristan d’Acunha and St. Paul 
and Amsterdam islands, Spartina arundinacea, is only 
recorded from the former group. In othef respects, Mr. 
Clarke’s elaboration of the 800 Cyperacez is by far the 
most complete and thorough part of the volume, though 
it is blemished by the introduction of a very large 
number of names of new species without descriptions. 
But, leaving all criticism out, this volume will be wel- 
comed alike by horticulturists and botanists; by the 
former, more especially, because it contains the petaloid 
monocots, so numerous in South Africa. Synonyms and 
references to figures in the various illustrated serials add 
to the usefulness of the enumeration. To give an idea 
of the extent of this compilation, it may be mentioned 
that the Liliaceze include nearly 1100 species, belonging 
to 67 genera. Aloe alone numbers nearly 100 species. 
The Irideæ are about 700 strong; Gladiolus being the 
largest genus, with 143 species. (rchids also exceed 
1000 species, belonging to 74 genera; and 160 species 
of Habenaria are enumerated. Palms are less numerous 
than might have been expected, considering the com- 
paratively large number in a small group of islands like 
the Seychelles. Only 63 species are given, which is 
about a quarter the number inhabiting British India. 
‘This is largely due to the genus Calamus being repre- 
‘sented by only one species in Africa, whereas there are 
72 in India. | W. B. H. 


Leçons de Chimie. Par H. Gautier et G. Charpy. 
(Paris: Gauthier-Villars, 1894.) 
THE general plan of the second edition of this work does 
not differ essentially from that of its predecessor. The 
introductory portion on generalities—dealing with states 
of aggregation, laws of combination, equivalents and 
atomic weights, physical and chemical transformation, 
chemical equilibrium, the velocity of reaction, thermo- 
chemistry, &c.—has been recast, and now occupies one- 
fifth of the voluine. Inthe descriptive portion, which is 
concerned with inorganic chemistry’ only, Moissan’s 
work on fluorine, the diamond, and boron has been 
introduced. It is characteristic of a French text-book 
that even now it is deemed necessary to print alongside 
each important atomic equation the corresponding 
equation based on equivalents. In the same connection 
it will be somewhat disconcerting to English students t6 
tind that “Le poids atomique est égal au poids 
équivalent pour les éléments suivants: ... Pour tous 
les autres éléments, la valeur du poids atomique est 
double de celle de l'equivalent” In other respects the 
book is well up to date, and contains much useful 
information expressed with the clearness and precision 
for which French text-books are deservedly Te 
i : . W. R. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions ex- 
. pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications] 


e 
Variation and Specific Stability. 


I aM afraid that in my anxiety to compress too long a state- 
ment, I did not make the points which I wished to bring 
forward in the recent discussion at the Royal Society 
sufficiently clear. I have therefore written out the following 
summary :— s 

(1) an organisms vary. That in doing so they obey Quete- 
let’s law was suggested by Mr. Darwin himself more than 
twenty years ago. He observes (NATURE, September 25, 
1873, p 432) :—*‘ It is known from thg researches of Quetelet 

. . that mgn may be grouped symmetrically about the average 
with reference to their height. . . . We may presume that this 
is the usual law of variation in all the partg of every species 
under ordjpary conditions of life.” 

(2) Prof. George Darwin supplemented this in a following 
number (October 16, p. 5%) with a very lucid account of the 
principle. In this he says:—‘*We may assume with some 
confidence that under nofmal ¢onditions, the variation of any 
organ in the same species may be symmetrically grouped about 
a centre of greatest density.” 

(3) A well-knowfi illustration is that of a marksman shooting 
ata target. The distribution of his shots will follow the same 
law ; they will be grouped rgund a centre of greatest density, 
which is easily ascertained, as it is the centre of gravity of the 
circumscribed figure. And on successive trials, if all conditions 
remain unaltered, the position of the centre willeremain the 
same, though the positions of the shots will be different. 

(@) No,two individual representatives of a species in nature 

e exactly alike. All differ in son¥e wespect. We may picture 
the aggregate, however, as grouped with respect to any dis- 
criminating character hke the shots on the target. Our con- 
ception of the spegies to which they belong is an abstraction 
which we endeavour to represent in our museum§ by a specimen 
which would be placed as near as possible to the centre of 
greatest density. Such an abstraction we may call the mean 
specific form. i 

(5) Returning to the case of the target, it is obyjous that if 
some new condition be introduced, such as a wind blowing 
transversely, eveey shot will be affected, and the centre of den- 
sity of the system will be shifted. What is the analogous 
result when we are dealing with the, aggregate of individual 
organisms representing ‘a species”? 

Natural selewtion’ will come igto play, to begin with. It 
may be that some hitherto indifferent variation may be favoured 
by the new condition, Others will be relatively handicapped, 
and such a favowred variation will get the upper hand. It is 
obvious that the result will be to shift the centre of density: 
the mean gpecific,form will have undergone a corresponding 
change, 

(6) Ie is probabl® that so simple a result is not the usual one, 
and what actually takes place is much more corpplex. 

Mr. Darwin concludes ‘‘that organic beings when subjected 
during seferal generations to any change whatever in their 
conditions, tend to Pary.” (‘* Variation of Animals and Plants,” 

eii. p. 250,) I infer therefore, and all the facts which have 
come under my ob-ervation confirm it, that a change in the 


external conditions, otherwise the exvironment, will provoke > 


some variation in the organism, which I may call the stimulated 
variation, i 

(7) It appears to me that from the L@marckianepoint of wiew, 
the stimulated variation ought to be immediately adaptive. 
From the Darwi@ian this is not nécessarily the case. It may 
be either advantage@us or, at apy rate, indifferent. (‘‘Changed 
fonditions generally induce mere fluctuating variability.” 
Darwin, Origin,” 6th ed. p. 131.) Prof. George Darwin, 
in the note abbve cited, traces out the result in the two cases. - 
In the former case, ‘‘ with continual intercrossing,” the new 
varixion will get the upper hand, and the centre of density will 


be shifted ; in the latter it will, by continuous ‘‘weeding out,” / - 


be, after a temporary displacement, eventually restored. i 

(8) This leads to the consideration of the s/adi/zty of the mean 
specific form. Some species seem to yield pretty rapidly, though 
with an appreciable zvertza, to the influence of changed condi- 
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tions ; others seem almost indefinitely to resist it. Probably, how- 
ever, even the most intractable cases may eventually be broken 
down, ‘This stability has been largely used as an adverse argu- 
ment to organic evolution generally. Prof. Decaisne was much 
influenced by it, and stoutly maintained not merely the per- 
manent stability of species but even of varieties. His experi- 
ments onthe seminal reproduction ofecultivated pears, which 
extended necessarily over a long series of years, was, as might 
be expected, adverse to varietal stability, and left him in a 
position from which he never extricated himself. 

‘The existence of specific stability is, however, undoubted. 
Mr. Carruthers devoted his address to.Section D of the British 
Association,in 1886 toa useful summary oś the ascertained facts 
.on the subject. He laid particular stress on the wefl-known 
data, which are illustrated in the Kew Museums, as to the flora 
of Egypt. This, 4000 years ago, was composed of species 
which ‘differed appargntly inno particular from their present 
living representatives. 

An even more striking illustration is afforded bY the history 
of standards of. weight. From Prof. Ridgway’s researches it 
appears that the€e were originally based on seeds (‘‘ Origin 
of Currency and Weight Standard’). He finds (P. 182) that 
“the Troy grain is nothing more tham the bar ley-corn.” Further, 
“Sin 1280 (8 Edward J.) the penny was to weigh 24 grains, 
which . . . were as much Bẹ . .*32 grains of wheat” (p, 
180). The ratio still obtains, TIn September, 1887, I placed 
in the opposite scales of a balance 32 grains of wheat ‘dry 

and taken from the midst of the ear,’ ande24 grains of barley 
iaken from ricks of ears grown in the same field at Fen Ditton, 
near Cambridge, and I thrice repeated the experiment ;.each 
time they balanced so evenly thal a half-grain weight turned 
the scale.” Further, he found that ‘‘ practically 4 wheat grains 
= 3 Troy grains ” (p. 182). The same fact of stability can be 
illustrated irom other seeds used as standards of weight. No 
woiking naturalist will then be disposed to very much 
quarrel with the conclusjow arrived at ly Mr. Carruthers, “hat 
“t species must be dealt with as fixed quantities,” bs 

(9) Notwithstanding this, the counterfact remains that it is 
doubilul if there is any gpecies the stability pf which cannot be 
broken down by appropriate methods. I, however, prefer to 
say not that a species is ‘‘ fixed,” but that its mean specific 
foim is appreciably stable under permanently uniform conditions. 
And this is probably what Mr. Carruthers really meant. 

[he interesting question gthen arises, how is this stability 
brought ab8ut ? ; 

(10) The principle of stability seems to me scarcely to have 
received the attention iè deserves. Mr. Darwin has,.I think, 
never expressly stated it, though he was evidently well 
acquainted with it, afĝ has supplied some explanation of its 
causes. = o e 

In dealing with the facts referred to above as to the Egy ptian 
flora, he simply says: ‘In Fgypt, during the last several 
thousand years, the conditions of lite, as far ag we know, have 
remained absolutely uniform.” (** Origin,” 6th ed. p. 169.) The 
impheaticn, thopgh he does not actually say so, is that under 
such circumstances evolution is in abeyance. If $ were not, 
it seems to me that we must admit Nageli’® ‘innate tendency 
towards progressive and more perfect development.” Mr. 
Darwin states, however, the corr@lative principle with greater 
definiteness, ‘‘ The influence of changed conditioms accumu- 
lates, so thét no effect is produced on a spegies until it has been 
exposed during severa) generations to continued cultivation or 
domestication.” (‘‘ Animals and Plants under Domestication,” 
ii, 261,) I have no doubt that this is true, and I entirely agree 
with De Vilmorin, cited by Mr. Darwin (4c. p 262) that *‘ the 
first step is to get the plant to vary in any manner whatever, 
. e «for the fexed character of the species being once broken, 
the desized variation will sooner or late: appear.” 

More or less close interbreeding will, it is gvell known, tend 
to stability. Mr. Darwin tells us ; ‘‘ Afterga dozen generations 
of self-iertilisation, it is probable that the new variety would 
remain cobstant, even if grown under somewhat different con- 
ditions.” (*' Cross and Self-fertiligation,” p. 460.) The same fact 
is illustrated ** by the survival during at least half a century of the 
same varieties of the common pea and the sweet-pea.” (Darwin, 
dc. p. 39.) Self-fertilisation has the positive advantage that it 
f assures the production of a large supply of seeds.” (Darwin, 
Ze. p. 41.). The price ultimately paid is, however, probably 
a ay heavy one—that of extinction, (Cf Darwin, ‘‘ Life,” iii. 

276. . 
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natural selection,” 
> 


(11) THe case of wheat is peculiarly interesting. It is not 
worth while pressing the evidence too far. But it may be 
remarked that wheat has by no means lost its power of 
variability. Mr. Carruthers remarks:—‘‘The improved 
varieties of our cereals now under general cultivation have been 
obtained almost entirely from the selection of individual 
plants.” (Journ, R, Agric. Soc. ath ser., iv. pe 684.) Mr. 
Darwin (‘' Animals and Plants,” i, 318) quotes the authorities 
for the statement that the wheat cultivated by the lake-dwellers. 
in Switzerland had very small grains. Still we may admit that for 
a very long period the average wheat grain has not appreciably 
varied. This appears to me to piove nothing more than that 
wheat has got into a stable state, which I should attribute to 
the average uniformity of the conditions under which it has been 
cultivated. I shall not press the question ofits self-fertilisation, 
which is generally accepted, but which Darwin (Ze. i. 316). 
thinks not invariable. Somewhere he has stated, though 
cannot put my hand on the reference, that the size of the grain 
is disadvantageous. 

If so, this would be unfavourable to its increase. De Can- 
dolle (‘L'origine des plantes cultivées,” p. 370) regards the 
original source of the wheat-plant as extinct, and suggests that 
the attractiveness of its grains for birds may have been the cause. 
At any rate it appears certain that but for cultivation it would 
now entirely disappear. The conclusion seems to te that man- 
kind has brouglet it up to a certain standard which was sufficient 
for its purpose, and has not been compelled to carry it further 
by unconscious selection. 

The case of maize, which has also beén quoted, is much less 
to the point. It is now pretty certain that its origin is to be 
found in a form still existing in which the grains are only two- 
rowed. But maize, under existing cultivation, proves to be 


extremely variable. 


(12)-It appears to me that an important light is thrown upon 
what I may be allowed to term the stability problem by the re- 
markable investigation recently presented to the Royal Society 
by Prof. Weldon. It is one which I am persuaded would have 
given Mr. Darwin peculiar pleasure. ; 

Prof. Weldon measures very carefully some organ in each 
individual of a given population. The measurements are plotted 
out along a base line ; the number of individuals in which 
each measurement occurs are represented proportionately by 
lines dawn perpendicular to the base line. The summits when 
connected form a curve, which is termed a frequency curve. For 
a discussicn of the general principle and cf the interpretation of 
such curves reference must be made to the able investigation 
for which biologists are indebted to Prof. Karl Pearson (Phil. 
Trans. 1894, A., pp. 71-110), : 

Prof. Kar] Pearson (p. 72) terms ‘‘a frequency curve which 
for practical purposes can be represented by the error curve,” a 
normal curve, Such a normal curve, 1 apprehend, is only 
another way of representing the result of Quetelet’s law, which, 
as I stated above, there was reason to suppose was the ordinary 
law of variation. For he adds: ‘‘ When a series of measure- 
ments gives rise to a normal curve, we may probably assume 
something like a stable condition; there is production and 
destruction impartially round the mean. 

By applying the method to a crab from Plymouth Sound, 
Prof. Weldon has been able to throw light, it seems to me for 
the first time, on a most important factor in the stability 


problem. 


“ About yaco females . , . were chosen (at random, except 
as regards their size), and two dimensions were measured in 
each. The results were then compared with.those of the 
corresponding measurements, made upon a sample of tooo 
adult females from the same locality.” 

The result was to show that ‘selective destruction” takes 
place in early life amongst individuals, which deviate from the 
** mean specific form.” Prof. Weldon arrives at the conclusion 
t that the position of minimum destruction should be sensibly 
goincident with the mean of the whole system,” is a condilion 
which ‘may be expected to hold for a large number of species, 
which are sensibly in equilibrium with their present surround- 
fogs, so that their mean character is sensibly the best,” The 
actual statistical demonstration of this fact, in my opinion, de- 
serves to rank amongst the most remarkable achievements in 
connection with the theory of evolution. - 

(13) When the frequency-curve is abnormal, Prof. Karl Pearson 
infers “the pressure at a given time of some particular form of 
The mathematician may in this case be able 
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to render assistance to the biologist of supreme fmportance. 
“t The amount and direction of the abnormality will be indicated 
if this [abnormal] frequency-curve can be split up into normal 
curves.” Analysis would in this way give us information which 
we could perhaps not even guess at. 

I agree with Prof. Karl Pearson that ‘‘ resolution into two” 
will be sufficient. The stress of natural selection at any moment 
must always be between the best and the next best. 

In tolerably simple cases I have no doubt that the result of 
Prof. Karl Pearson’s labours will be to throw great light on the 
matter. In more complicated ones we must lonk forsome disap- 
pointment in view of “the great variety of solutions which may 
be suggested ” (p, 106), And the tentative discovery of *‘ com- 
ponent normal curves ” seems likely to be fallacious (p. 90). 

(14) Ithivk itis important to insist that the importance o! Prof. 


« »Weldon’s present results has reference to the stability problem. 


He is fully aware of this fact when he says that “they cannot 
be expected to hold in cases of rapid change such as those 
induced artificially by selection under domestication, or natur- 
ally by rapid migration or other phenomena resulting in a rapid 
change of environment.” These will lead to abnormal fre- 
quency curves, £ 

(15) A few remaining points in Prof. Weldon’s paper deserve 
some remarks. ` 

I entirely agree with him in minimising the value of ‘‘ sports ” 
in evolution. As against Nägeli and his foléowers, I see no 
ground for believing in any innate progressive tendency in 
organisms, When the organism is in stable relation with its 
environment it will continue so indefinitely. That is the con- 
clusion I deduce from the flora of Egypt, and other facts which 
have been cited of the same kind. Prof. Weldon. seems to 
me to have supplied this position with a most important proof 
by establishing the ‘‘selective destruction” of variations ab- 
errant from the mean specific form. When the environment 
varies, stability is destroyed; but it will be ultimately re- 
established, though with a different centre, by the operation of 
natural selection. The result is that the organism has under- 
gone some permanent degree of change. As I conceive the 
process, it is one of continuous adjustment of ‘‘slight” varia- 
tions on one side and the other. But it is important to keep in 
view that variation in the environment stimulates the variation 
in the organism which supplies the ultimate material for adjust- 
ment. That the amount of the adjustment at any moment is 
slight is not incompatible with its amounting to almost anything 
we like in the aggregate, if sufficient time be allowed, We 
might as well deny that a curve can be built up from its in- 
finitesimal elements. 

The value in this respect of sports may be easily overrated. 
It appears to me that generally, so to speak, they attempt too 
much and overshoot the mark. The improbability of a casnal 
sport being exactly what is wanted to bring the organism into an 
advantageous relation to the environment at any particular 
juncture seems to me very great. That such a thing may occur 
is not denied, but it can hardly be more than a “fluke.” 

(16) This is confirmed by the fact that in the vegetable kingdom 
sports are rare, and they seem to have little power of holding 
their own in competition. I instanced the cases of the occur- 
rence of copper-coloured and laciniate foliage in many trees, as 
well as the occurrence of varieties with weeping and fastigiate 
habit. It is well known that to some extent these are per- 
petuated by seed, But the existence of such forms would un- 
doubtedly be transient if it were not for their perpetuation as 
curiosities under cultivation. ~ 3 

(17) In museums it is usual to attempt the representation of 
the mean specific form. The association of str kingly aberrant 
specimens ts interesting and often suggestive. But I do not see 
that they illustrate more than the possibilities of variation and 
the fact that it may be discontinuous. 

(18) I placed upon the table plants of the feral type and of a 
recent cultivated form of Cizeraria cruenta from the Canaries. 
The difference in habit and in the form and colour of the 
flowers was enormous. This has undoubtedly been brought 
about by human selection, As far as is known it has been ac- 
complished by the gradual accumulation of small variations: 
The horiiculturist has not troubled himself about the foliage, 
which, though more luxuriant, has remained practically un- 
changed. But it must not be assumed that it is unchangeable. 
In the case of the Chinese primrose, the feral form from north- 
west China, for which we are indebied to Dr. Henry, has 
palmatifid leaves rounded in outline ; but the distal lobes are 
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The horticulturist, as a matter of 
fancy, working on this, has now split the type into two races, 
one of which has palmatifid and the other pinnatifid leaves. 
Many botanists would, undoubtedly, if they did not know their 
history, assign to such a different specific rank. : 

(19) I am not sure that I quite understand Prof. Weldon when 
he says that ‘‘the statistical method is the only one at present 
obvious by which [the Darwinian] hypothesis can be experi- 
mentally checked.” In the first place, I should myself hardly 
call it experimental at all. In the next place, though I think 
it will throw important light on the stability problem, in the 
important cases where evolution is actually taking place, the 
mathematical analysis appears to me to be beset with very great 
difficulfes, We must not, therefore, expect too much from it. 

(20) On the other hand, museums, as at present organised, do 
not help very much the study of evolution. In the case of plants, 
I doubt if herbaria will ever be able to present material in a 
sufficiently compendious or complete fm to be of much use. 
The study, "however, of extensive series of a few species of 
insects ranging over the whole of a large geographical area, 
such as Mr. Elwes has brought together in@he case of butter- 
flies, mus®, it seems to mg, afford most important material for 
future discussion. e W. T. THISELTON-DYER. 

Royal Gardens, Kew, March 1g, 

: E pA 


pe 
Do Plants Assimilate Argon? 


IT is a well-known fact that some plants are able to assimilate 
nitrogen from the atmosphere and form compounds. Now, as 
argon cannot be induced—at least up to now—by any known 
process of inorganic chemistfy or physical science to enter into 
a combination with one or more of the known elements, it 
occurred to me whether that peculiar power which produced? 
the cell is not able to form combinations with argon. The ex- 
periment to grow suitable plants in an atmosphere of pureargon, 
or #&gon Mixed with pure oxygen, gn a bed of pure sand, &c., 
weuld easily settle the question. > : 

If this experiment has not yet been made, perhaps you will 
find space in your paper for the above few lines, 


Essen-Ruhr, March 6. : e E. Brass. ; 


. THE first thing is obviously to findswhether there is any argon 
in a nitrogenous vegetable; and experiments are now nearly 
completed in my laboratory to see if nitrogen obtained fom 
peas contains any argon. Similar experiments are®being made 
with nitrogen from mice, In afew days I shall know the results. 
But this is, of course, on the assumptiow that the process which 
liberates nitrogen also liberates argon; and it is by no means 
certain. , It should be remembered that argon and nitrogen 
have absolutelymo similarity, and that their occurrence together 
in air is a pure accident, due to the inertness of both. 
March 10. W. RAMSAY. 


e 
The Measurement of Pressures in Guns, 
° 


IN a p&per ‘On Methods that have been adopted for 
Measuring’ Pressufes in the Bores of Guns” (Report of the 
British Association, 1894), Captain Sir A. Noble has remarked 
that it seems to him “‘ that tfre is no method so satisfactory, 
de-pite its @ttendant labour, as that of making the projectile 
write tts own storye’ (p. 540). That might be #afficient for 
smooth bore guns, where there was little or no friction in the 

ore, but it is quite unsatisfactory when applied to rifled guns, 
and especially B.L. guns. 

The two methods of experimenting now in use employ the 
pressure gauge and the chronograph, both of which we will, for 
this occasion, suppose perfectly accurage. The pressure gauge 
measures directly the pressure of the powder gas P, the quantity 
wanted. The chgonograph will measure P, the same pressure 
of the powder gas, mynzs F, the resistance offered to the motion 
of the shot by the rifling, the ffiction of the driving-band, &c., 
= P — F, where F is often very great. The difficulty is to see 
how these twg different processes can confirm one another, as 
F is unknown and of great importance. . 

The only satisfactory method of determining the maximum 
pressure of powder gas at any point in the bore of a rifled gun 
is to measure it directly, by the pressure gauge, which requires 
many precautions to be.taken, or by some other more simple 
method. F. BASHFORTH. 


Horncastle, March 9. 
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The Velocity of the Argentine Earthquake Pulsations 
of October 27, 1894. i 


IN several recent notes in NATURE (pp. 232; 371, 393) 
attention has been drawn to the great Argentine earthquake of 
last October 27, and to the record of its pulsations in Europe, 
In one of these (p. 371) a rough estimate is given of the velocity, 
but a more detailed one seems desirable on account of the great 
distance traversed by the pulsations. 

According to M. Noguès (Comptes rendus, vol. CXX. pp. 
-167-170), the epicentral tract includes Rioja, San Juan and 
Mendoza. There is thus some uncertainty as to the exact posi- 
tion of. the spot from which the pulsations started. In the 
following estimate I have supposed it to’ coincide wigh San 

wan, : 
J San Juan is about 312 km. from Santiago, and 11,600 km. 
from Rome, the difference being 11,288 km. The earthquake 
was registered by a seisggograph at Santiago at 8h. 50m. 26s. 
p.m., Greenwich meantime. The slight preliminary pulsations 
were recorded by the great seismometrograph’ at Rome at gh. 
7m. 35s., the first maximum at 9h. 49m. 50s., and the principal 
maximum at gh. 55m. 40s, Assuming that the first gaximum 
(or beginning of the larger pulsations} Wawesponds to the move- 
ment which started the seismograph at Santiago, it follows that 
the distance of 11,288 km. wa8.traversed by the pulsations with 
* an average velocity of 3°17 kim. per second. 

It should be remarked that this estimate agrees very closely 
with those obtained for the same phase of the movement in the 
cases of the Greek earthquake of April 27, and the Constanti- 
nople earthquake of July 10, 1894 (namely, 3'21 and 3'20 km. 
per sec. respectively). ° 

For the first slight movements recorded at Rome, Charkow 
and Nicolaiew, we must admit either that the pulsations 
producing them started some time before the great earthquake, 
or else that they travelled with a far higher velocity. If they 
left San Juan simultaneously with the larger pulsationg (z.¢. eat 
8h. 48m. 48s.), their eavérage velocity must have beeg 
10°38 km. per second.. The horizontal pendulums at Charkow 
and Nicolaiew also recorded these early movements, beginning 
at 9h.. 8m. 365. and ght 12m. 6s. respectively ; soon after 


which the curves more or less completely disappeared. San f 


Juan is about 13,625 km. from Charkow and 13,240 km. from 
icolaiew, the average velo¢ities to these places being therefore 
11°47 and 9°47 km. per second, The latter obviously corre- 
sponds to a |gter phase of the movement. 

Whether the slight preliminary pulsations start before, or at 
the moment of, the earthquake, is a question®of the greatest 
practical importance froin the point of view of earthquake- 
warnings. ‘To answer iteone of the Italian seismometrographs 
or a horizontal or bifilar pendulum should be placed beside a 
seismograph in the immediategneighbourhood ofthe centre of 
disturbance. C. DAVISON. 

Birmingham, March 6, 





Tht Society of Spelzofogy. e 


THE attention of your readers has already*been,calledsto the 
formation of this, Society in Paris (NATURE, January 3), the 
promotion of which is due to the action and enthusiasm of 
M. E. A. Martel, the author of the beautifully-illust®ted work 
“Les AbimeS,” reviewed, by Prof, Bonney ™ your pages of the 
28th ult. This book describes and illustrates a number of 
extraordinary and often hazardous subterranean explorations in 
the underground caves and watercourses of the limestone 
districts of France, Belgium, Austria, and Greece. The 
Society is intended to carry on the work thus initiated by 
M. Martel an@ his dev@ted co workers in a more effective 
manner, and over a wider area than has been possible by 
private enterprise. The formation of the Sogiety, M. Martel 
writes me, is now an accomplishgd fact. Agout 130 gentlemen 
of all‘nationalities, some of whom bear well-known -names in® 
the ranks of science, have signified their adhesions . A-pro- 
visional code of rules has been eprinted and adopted, and, a 
meeting has already taken place, under the presidency of the 
president-eléct, M. F. Deloncle, Deputy for the Basses-Alpes. 

The first article of the rules states the object of the Society as 
follows :—‘‘ The Society of Spelzeology is instituted in order to 
ensure the exploration—to facilitate the general study—to co- 
operate in the regulation or ultilisation—of subterranean 
cavities of all sorts, known or unknown, whether ‘natural or 
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artificial ; tb encourage and aid with funds investigations relat- 
ing thereto; in a word to popularise and develop in a way, at 
once practical and theoretical, utilitarian and scientific, re- 
searches of all kinds in the interior of the earth.” The subscrip- 
tion for ordinary members is fifteen francs per annum. ` It is 
intended to publish a quarterly bulletin ; to a copy of which 
each member will be entitled. 


In order to fully carry out the objects of the Society, the pro-- 


gramme of which is a comprehensive one, more members are 
required, and I shall be glad to furnish any of your readers who 


may wish to join the society with the proposal form or Bulletin 


d' Adhésion, or they may be obtained from M. Martel, General 
Secretary, 8 Rue Ménars, Paris. 


M. Martel, I may say, is desirous of extending his investiga- 


tions to the British Isles, if sufficient inducement be offered in 
the exploration of some large cave, as yet unworked or imper: 


oe 


fectly known, and where his apparatus of rope-ladders, collap-“ * 


sible boats, &c., would be useful aids. Information on this head 
will be thankfully received by me. MARK STIRRUP. 
Bowdon, near Manchester, March 6. 





Contraction of Trees caused by Cold. 


THE splitting of forest trees by frost is often ascribed to the, 
same cause which bursts a pipe charged with water when the 
temperature fall# below 32° F., namely, the expansion of the 
water on turning intoice. Botanists know that this is not so, 
but the splitting is owing to a contraction of the wood by frost, 
similar, but in a less degree, to what happens when the wood 
is dried, With the thaw the trees expand to their original 
dimensions. Evidence of such contractions and expansions is. 
furnished by the measurements herewith. 

For some years past, I have regularly taken the girths of a. 
number of forest trees during summer, in order to note the: 
amount of growth. To do this accurately I have to use a steel: 
tape, and of course to girth the trees at exactly the same place.. 
My experience, thus acquired in measuring to a nicety, is a. 
sufficient reason for confidence that the following figures are 
substantially correct. 

















Girth of trees in Girths, . 

October 1894, when done| February 8, S ons Bere Amount ok 
growing aud before the Teen STF. Temp. aor. with frost. 
“No. Inch. Inch. Inch. Inch. 

_ I Sycamore...262 268 262 ve 
2 Sycamore...224 228 22% vo. 
‘3 Sycamore... 33 324% 33 Er 
4 Elm... 0.28 28% 283% os 
5 Elm +22 21g 22 te 
6 Elm 193%) 193 1935 % 
7 Ash +4635) 4515 46r % 
8 Oak 242d 42355 42% ve 
9 Oak . A726 17} 1725 Te 
10 Oak -3576 3448 3536 ts 
11 Beech 215 21g5 214 $ 
12 Beech 32% 327, 329 pad 
13 Beech 425 41$ 42} te 
Bradford, March 4. J J. CLAYTON. 





The Barrenness of Precambrian Rocks, 


REFERRING to the paragraph in NATURE (February 28, p. 423), 
on the sudden appearance of a rich fauna in the Lower Cambrian: 
rocks, I should like to make a suggestion for the consideration 
of geologists. May not the extreme poverty of organic remains 
in Precambrian (Archean) strata be largely due to a scarcity of 
carbonate of lime in the water of the Precambrian seas? The 
Wriconian and Longmyndian rocks of Shropshire, which, at 
the very least, must include five miles of sediment, comprise 
hgrdly a scrap of limestone. The same remark will apply to 
the Precambrian strata of Charnwood, South Wales, the main- 
land of North Wales, and the great Torridonian group of 
Scotland. The Pebidian rocks of Anglesey contain bands of 
limestone, it is true, but it is highly probable that they are of: 
chemical origin, and not derived from oceanic waters. There 
are, of course, plenty of limestones in the older Archean rocks. 
of North America, anda few of them inthe Lower Archveans of 


te 
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Britain; but the proof of their marine origin remains to be 
written, ‘They contain no undisputed organic remains. The 
rocks in which they are intercala‘ed are not proved to be altered 
sedimentaries. There were numerous animals living in the 
Salopian area in the Longmyndian epoch, for their trails are 
quite abundant in some of the slaty seams ; but, if there were 
no carbonate of lime in the sea, there could, of course, be 
little material to provide shells for its inhabitants. Numerous 
creatures of many types might have been evolved, whose 
soft tissue would leave no traces in the rocks, In suc- 
ceeding ages, as the forces of denudation cleared off the newer 
Archzan, and cut down into partially decomposed crystallines, 
abundance of calcic carbonate would be carried down into the 
sea, C. CALLAWAY. 
Wellington, Shropshire, March I. 


The Artificial Spectrum Top. 

In your issue of March 7, we notice a letter from Dr. Dawson 
Turner, in which he says he has had a ‘‘ Benham’s Spectrum 
Top” made on glass, by an optician, for the lantern, and 
recommending others to do the same. . 

‘Will you allow us to state that we have sold all rights in this 
copyright top to Messrs. Pears, reserving to ourselves only the 
sole right of making them as lantern slides, in which form we 
have been supplying them for some time. ° 

The tops can be obtained from Messrs. Pears, and the lantern 
slides from us; any one else supplying either will, of course, be 
infringing the copyright. NEWTON AND Co. 





RESEARCH IN EDUCATION. 


N O branch of research work at the present day offers 

genea opportunities, whilst none is more urgently 
in need of original workers, than that which lies open 
to the teacher in school or college; and it. is surprising 
how small an amount of sound work is accomplished in 
it—how little it is realised that there is a science of 


education to be developed by persistent study, appli-. 


cation and research. An analytical habit of mind seems 
to be the very last qualification sought for in a teacher— 
such is the influence acquired by clerical instructors in 
the course of centuries by the universal extension of 
methods of teaching originated in the monkish cell and 
cloisters, and wielded with but slightly diminished force, 
even to-day, by their lineal descendants, whose voices 
still preponderate in educational affairs. Conservative 
and sheep-like—as we cannot fail to be if all our early 
life be spent in an atmosphere of dogmatism—the slow- 
ness with which we evolve and apply new ideas is 
phenomenal. It cannot be that sterility is the outcome 
of excessive labour in days gone by, and consequent 
exhaustion of the soil; still less, that it is owing to 
absence of demand; for it is only too clear that the 
entire change in the conditions of life witnessed within 
the century renders it necessary that our children should 
be so educated that they may successfully grapple with 
the new conditions, and it stands to reason that the 
preparation which sufficed in the case of their forefathers 
must be insufficient in theirs. This is now being 
universally recognised, but all too slowly and imperfectly. 
Thus the academic oration first on my list, delivered- 
only in September last, at Freiburg, by the Professor of 
Anatomy, is a vigorous protest against the practice 
1 “Ueber die Vorbildung unserer akademischen Jugend an den human- 
istischen Gymnasien,” —Programm wodurch zur Feier des Geburtsfestes 
seiner kiniglichen Hoheit unseres durchlauchtigsten Grossherzogs Friedrich 
im Namen des academischen Senats die angehérigen der Albert-Ludwigs 
Universitat einladet der gegenwärtige Prorector Dr. Robert Wiedersheim. 
(Freiburg, 1894.) à 
“The Teacher's Manual of Lessons on Elementary Science.” By H. 
Major, B.A., B.Sc., Inspector of Board Schools, Leicester, (Blackie atid 


‘ Practical Lessons in Physical Measurement.” By Alfred Earl, M.A., 
Senior Science Master at Tonbridge School. (Macmillan and Co. 

‘A Laboratory Manual of Physics and Applied Electricity,” Arranged 
and edited by Edward L, Nichols, Professor of Physics in Cornell 
University. Val I. Junior Course in General Physics, by Ernest Merritt and 
Frederick J. Rogers. Vol. II. Senier Courses and Outlines of Advanced 
Work, by G. I. Moler, F. Bedall, H. J. Hotckiss, C. P. Matthews, and the 
Editor. (New York and London: Macmillan and Co.} 
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prevailing in the German “ Humanistic” Gymnasia of 
devoting an enormous proportion of the school-time to 
classical studies, and the consequent neglect of draw- 
ing, natural science, geography and modern lan- 
guages, as well as of gymnastic exercises, which is 
very strange, as hg points out, when it is remem- 
bered that the meaning of gymnasium is a place 
for athletic pursuits, He especially complains of the 
way in which exercises in classical style are insisted on 
and monopolise attention, and strenuously advocates 
their banishment from the three lowest classes at least. 
He refers with feeling to the pressure which is brought 
to bear in school and at home on the child to whom 
such work does not appeal, and the unhappy state of 
house and family on “style-days,” remarking that every 
one who, like himself, has had thiggexperience in his own 
person awd that of his children, will sympathise with 
this view. He tells us that his own bitter experience of 
thirty-five years ago still follows him iw his dreams, and 
that he ean never forget the encouraging words hurled at 
him by the master of the “Prima” of*the Stuttgart 
Gymnasium when he had dgne a bad Latin exercise— 
“You never in your life wil] @ome to any good, as sure as 
my name is Schmid.” Is not this too often the attitude 
of our schoolmasters, and is it not too often forgotten 
that the humar? mind, fortunately, will not in all cases 
respond to one uniform system of treatment? Surely 
the time must soon come when it will be the main 
duty of headmaster and headmistress to study their 
scholars, and as$ort them in accordance with their apti- 
tudes; when no headmaster will set down°a boy as of 
inferior intellect merely because he does not get on well 
orf the®classical side, and canwot therefore be made use 
èf with effect as the winner of a scholarship at the 
university—a course which some of our most noted bead- 
masters appearetoo often to countenance if report belie 
them not. Fortunately we are not here so mitch the victims 
of educational overpressure as is Germany under the 
terrible influence of its military system, although there 
is enough to complain of, especially in the case of girls’ 
schools, owing to the improferly large number of *syb- 
jects included in the time-table ; moreover, examinations, 
such as the London University Matriculation, are’ exer- 
cising a most insidious effect: and now that County 
Councils all over the country are* ranting scholarships 
on the resulte of examinationg, it behoves us to be much 
on our guard, and to take steps to secure that all such 
examinations are so conducted that reasonably well- 
taught and reasonably intelligent scholars can be sub- 
mitted to them without any interference with the normal 
school course. «Prof. Wiedersheim, referring to the very 
one-sided trainigg given in the Gymnasia to the future 
jurist, theologian and philologist, calls attention to the 
importance to such students of some*knowledge of 
natural ¢cience in the following passage, which un- 
doubtedly deserges our attention, a5 we séffer in like 
manner; “Kein Gebildeter vermag sich heutzutage 
dem Einflusse, welchen die Naturwissenschaften auf das 
Geistesleben aller Culturnationen gewonnen haben, 
mehr zu entziehen. Die ganze moderne Weltans- 
schauung, unser Leben und Denken, die Forschung auf 
allen Gebieten—ich erinnere nu? an da# auch ih der 
vergleichenden Linguistik zur,Geltung kommende gene- 
tische und cafsale Element—stehen unter der Signatur 
eder inductiven Forschung. è Mit diesem Umschwung hat 
auch dag humanistische Gymnasium zu-rechmen, sollen 
nicht Jurien, Philologen und Theologen in ihrem 
ganzen Bildungsgang einen Fehler aufweisen, der .oft 
nicht mehr gut zu machen ist.” But this is nowhere 
properly recognised. And yet Charles Kingsley long 
ago dreamt of a day when every candidate for ordina- 
tion should:be required to have passed creditably in at 
least one branck of physical sclence—zf only to teach 
him the method of sound scientific thought. Dr. Percival 
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has urged in Convocation at Oxford that the elements 
of natural science should take their place in Respon- 
sions—side by side with the elements of mathematics, 
and equally obligatory. The late Master of Balliol, I 
believe, also recognised the importance of such a change ; 
but the reformer who will carry itgnto effect is not yet 
in evidence, and perhaps his services will not be 


required, as the schools must soon do that which the 


universities ought long ere this to have had the fore- 
sight to enforce. We are, in fact, only beginning to escape 
from the bonds of tradition, and it cannot be denied that 
our release is being gradually effected¢—not throysh any 
action taken by our ancient universities, but rather in 
spite of them—mainly through the persistent efforts of a 
small but untiring and resolute body of outsiders whose 
position has yet to bemmade clear to the public, most of 
whom undoubtedly regard the teaching of experimental 
science much in the way that the introduction of 
pianos into Boarel Schools was regarded a few years ago 
bya majority of Londoners—as something ver? nice for 
those who.can afford it, but as im no sense a necessary 
element in the educationeof the masses. We, on the 
contrary, contend that the Puman find cannot, as a rule, 
be completely educated by exclusive attention to literary 
and mathematical studies, and that lessons in experi- 
mental science must form an integral portion of the 
entire school course, because such lessons alone afford 
the means of fully developing a side of the intelligence 
which perhaps more than any other is of importance in 
life—the faculty of observing and of réasoning correctly 
from observation: with Kingsley, we: desire that the 
method of sound scientific thought should be taught 
universally in schools, go¢he exclusion of dogmafism and 
eyelessness ; and we desire to inculcate habits of self- 
Helpfulness and handiness. The motto from Montaigne 
adopted by Prof. Wiedersheim fully expresses the modern 
view of education: “Es ist nicht ein Geist und nicht 
ein Körper den wir erziehen sollen, sondern ein Mensch, 
und wir dürfen ihn nicht theilen.” Hitherto more often 
than not, we have cut him up into pieces, and thrown 


' the most iraportant aside. It is only in Germany that a 


public addréss on such.a theme can delivered in 
celebration of the bigthday of a Royal Highness—here 
we must fall back on the British Association ; but this 
body has strangely Wasted the unrivalled opportunities 
which its organisation affgrds of appealing to the public 
on such matters. . . 
-_. Fortunately, help seems to be at hand from a quarter 
from which it was least expected, as theschoolmasters 
are at last awakening to the necessity of reform, and 
have themselves taken action which, if persevered in, 
must be attended with most importawt conseqyences. 
At the recent meeting of the “Incorporated Association 
of Head Masters,” which ow numbers nearly 300 
members, on the motion of Mr. C. Stuart, of St. Dunstan’s 
College, C&tford, London, S.E., it was eesolved— > 

(a) “That the Association is of opinion that Examin-, 
ing Bodies should encourage a more rational method of 
teaching science, by framing the syllabuses in such a 
manner that the practical work required may be strictly 
illustrative of the theoretical instruction given.” 5 

(6P “That & be ref€rred to the General Committee to 
appoint a small Sub-Committee, so that a report may 
be presented to the next summer geyeral meeting con- 
taining, detailed suggestions, which it is proposed te 
make to Examining Bodies concerning examinations in 
science.” > s 

As I ventured to point out, when speaking on these 
resolutions, the consequences of their adoption will 
probably be far greater than those who have accepted 
them are likely to have contemplated. Thoughtful 
examiners have long been waiting for a sign: no one häs 


` been more dissatisfied with their examinations than they 


themselves have been, but it has been impossible for them 
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to examine much in advance of the teaching, as it would 
obviously have been most unfair to candidates to make 
them victims of a system for which they are in no way 
answerable; and at most it has been possible to gradually 
give a practical turn to questions in subjects which can - 
only be taught properly by means of practical lessons. 
The gage thrown down by the headmasters will, there- 
fore, certainly be uplifted forthwith by all examining 
bodies whose work is not done ina purely perfunctory 
spirit, and the schools will find that of their own accord 
and most properly they have brought about a complete 
revolution in their own methods of teaching; for if 
they ask for proper examinations, they necessarily must 
be anxious to see corresponding proper methods of 


teaching adopted in their schools, and will provide forr « 


their introduction. Nothing could-be more gratifying 
to those among us, who, during years past, have been 
pointing out the necessity of introducing radical changes 
and improvements.. : 

A serious responsibility will now be cast on teachers, 
and it is clear that if workers are forthcoming with minds 
imbued with the proper spirit of inquiry, there will be 
ample opportunity of gaining distinction in the field of 
educational réSearch. There is clearly much leeway to be 
made up, for although we are all agreed that every | 
branch of natural science must be taught practically, we 
are, unfortunately, far from always practising what we 
preach—the system of mere lesson learning not only 
prevails far too widely and extensively, but is far too fre- 
quently regarded with approval as all-sufficient. The 
practical and theoretical work are seldom, if ever, made 
sufficiently interdependent—in fact, this is the blot on 
which the headmasters have laid their finger. Even in 
my own subject, chemistry, which is generally sup posed 
to be in a stronger position than most others, as it has 
been taught practically from a considerably earlier date, 
much misconception prevails, and we are credited with 
having advanced far more than we deserve. Liebig, 
the founder of the laboratory method of teaching, 
appears to have taught chemistry—we are told 
that when Hofmann became a student under him, 
although a beginner, he was set to work at research ; and 
we know that Liebig gave all his students problems to 
solve. But the march of progress and, especially, the press 
of numbers have Jong since led to the introduction of 
the anti-research method which some of us irreverently 
term test-tubing. Such and such zs the case—do so 
and so, and zf you do so and so, this and that ww¿ZZ 
happen, are instructions so often dinned into beginners’ 
ears, that they become part of their very being, and 
they in consequence are ever afterwards unable to give 
a straightforward account of what z%ey have done, and 
insist, instead, on telling you, the teacher, what to do 
and what will, not what does, happen: Nothing is more 
rare in a chemistry examination paper than a straight- 
forward answer, not in terms of if and will, showing that 
the writer is describing from personal knowledge some- 
thing that Aas deen done. Thetrue object of experiment- - 
ing is thus lost sight of as the habit grows of requiring 
to know in advance what will be the outcome of any 
particular experiment: the spirit of curiosity is rarely 
awakened. At the same time the worst possible literary 
style is encouraged, a real opportunity of developing a 
good one being most perversely sacrificed. Analytical 
tables were originally introduced with the laudable 
object of presenting knowledge to the student in a 
pears form, but gradually we have allowed them 
o pass from the position of good servants to that 
of bad master—mainly because they offer so very con- 


.venient a method of keeping students occupied with 


a minimum of attention and labour on the part of the 
teacher and at a minimum cost, as a few test-tubes and 
weak solutions form almost the only stock in trade. 
Quantitative work is also done in an almost equally per- 
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functory way, as a rule, with the object of qualifying the 
student to do technical analyses, and the importance of 
measurements in establishing first principles is never 
taught practically, but is merely talked about: the result 
«is that only thé few who study the subject professionally, 
really grasp the meaning of the fundamental quantitative 
conceptions of our science. It is not surprising that 
under such a system, being helped over every stile, and 
having no training in research methods, our students are 
so very rarely properly educated. And altogether false 
ideas have arisen also as regards the value of true 
research work, this having been allowed in far too many 
cases to degenerate into mere ,preparation-making, or 
mere measurement work. There are many among us who 


© have recognised these shortcomings in our method, but 


tradition exerts its all-powerful influence, and little short 
of a revolution is required to reintroduce a truly scientific 
procedure into our schools and examinations—to lead 
teachers to recognise that the only proper method is to 
make students researchers from the very outset. These 
remarks are but prompted by the desire to acknowledge 
«that if I throw stones, I am fully aware that I dwell in a 
glass house ; and especially to make it clear what is the 
point of view from which I regard the problem before 
the teacher of any branch of natural science. 

The teaching of physics practically is of quite recent 
introduction. When I was a student at the Royal 
School of Mines, there were only lectures on physics ; 
and when, about fourteen years ago, my colleague Prof. 
Ayrton and I visited all the chief continental schools, we 
found the practical courses in a very embryonic state. 
Now, although we have nowhere a laboratory which will 
compare in size or completeness of fittings with the 
palace erected at Ziirich, practical physics is taught in all 
science schools and colleges, and the London University 
requires even candidates at the Intermediate Science 
and Preliminary Scientific (M.B.) examinations to pass 
a practical test. Many of the courses are very com- 
plete. I shall not easily forget the pleasure which I ex- 
perienced on the occasion of a recent visit to Prof. 
Quincke’s laboratory at Heidelberg from seeing there 
the marvellously simple, but yet exact, apparatus used 
in the practical course; the insight into the inner mean- 
ings of things afforded by his arrangements struck meas 
most perfect, and Jed me to wish that it were possible to 
teach my own subject so as to give the course an equally 
high educational value. There are also nowadays 
many admirable books from which the student may 
gather instructions how to make experiments in the 
various branches of physics—there can be no doubt, in 
fact, that the practical text-books in. this subject are 
generally of a very high quality. But I venture to think 
that they need modification in some not unimportant 
particulars. Whilst in advance of the practical books at 
the disposal of the chemist, inasmuch as they stand in 
direct relation to the instruction in theory, being 
intended, as a rule, as Prof. Nichols happily states in 
the introduction to his first volume—to illustrate and 
therefore impress more thoroughly on the mind the 
principles and laws which have previously been taught 
by text-books or lectures, yet for this very reason the 
attitude in which they place the student is a wrong one. 
A “law” is dogmatically stated, and the student is told 
how to verify it experimentally, so that the young 
worker, instead of being led to zzguire, is perpetually 
told in advance what are the facts, and is instructed fo 
repeat the experiments merely in order to prove certain 
things. Consequently, in physics as in chemistfy, 


students are far too little encouraged to find out things. 
and to help themselves—instead of becoming imbued’ 
from the outset with the spirit of inquiry, they are led to: 
expect and require assistance at every step. While’ 


galvanometer needles wag, they calmly put their hands 


into their pockets, and it becomes very difficult to induce ' 
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them ever to adopt any other mental attitude. Whilst 
therefore our teaching is enormously improved by bring- 
ing students into personal contact with the facts to an 
extent altogether undreamt of even in my student days, 
by the very wealth of appliances now at their disposal, 
they are fast becomipg spoilt—perfect sybarites, and the 
self-helpfulness engendered by the rude and scanty 
apparatus of days gone by is strangely infrequent. The 
system apparently fails to engender or develop origin- 
ality and powers of observation, however much it may 
tend to train even well-informed and exact workers ; but 
I imagine that little more than a change in the form. of 
the instruction is required, in order to make it impossible 
to say of any one, “that he knows aédow? all sorts o 

things, but he can’t do them,” the only text, it seems to 
me, worth preaching from at presgnt. The principle it 
embodies és the one of all others upon which the whole 
practice of education must be built up, whatever the 
subjects taught ; but it is undoubtedly qne which has not 
been kept persistently under notice, as it should have 
been by teachers generally. $ 

The habit of mind complajned of, so characteristic of 
all but a few gifted indiviquuls among our students, Is 
probably largely engendered by the training, they have 
received during the early years at school; and it is in- 
cumbent on all’ teachers working in the field of educa- 
tional research to do their utmost to develop methods , 
which will counteract tke evil ‘effects of mere lesson 
learning and desk work, as these cannot be altogethe 
dispensed with. ° : 

As illustrating—how not to teach elementåry science, 
the “ Manual” first on my list must be assigned to a high 
plice;%o doubt the intention ig good, the information 
fnay be interesting and useful in its way, although often 
very bald if not inaccurate, but such a book has no right 
to figure as a “ Manual of elemenjary science.” It com- 
prises instructions for object lessons, on ‘every possible 
topic, to children in the six standards of elementary 
schools, in the form of very eshort chapters either of 
“ special information for the teacher” or “introductory 
specimen lessons,” and of “ fotes of lessons.” in which, 
in parallel columns, the kind of question to be asked is 
set out under *‘ method,” and the jnformation to be im- 
parted under “matter.” As in all books of this class, far 
too much is attempted. In the hé@nds of a really capable 
teacher—whg would not need ‘such a book, however,— 
object lessons may be mad@ of the highest value, but 
even in such hands the tendency always is mainly to 
impart information ; the kind of lessons that would be 
given by the uninstructed teacher gaining inspiration 
from My Majar’s* manual, is easier imagined than de- 
scribed, and thejr educational effect could not fail to be 
harmful. We are better without such “science,” and 
had better stick to the plain bread andebutter fare of 
* prescientific” days, if we cannot teach in such a way as 
to inculcate the practice of scientific method p in fact, we 
do not want “science” teaching of any kind introduced 
into elementary or, indeed, any schools unless it take the 
form of work done by the children themselves: in no 
other way can the end we have in view—that of training 
them to do, not merely to know—be achieved, and any 
other kind of teaching must be & pretense and bat an 
encouragement of priggishness. 

As regards the course of thé future, there is no doubt 
that much may be done in very early days to lead 
children, to take note of everything aboué them, to 
describe’ wpat they see, and to collect and describe 
common materials of evefy kind. Some slight prepara- 
tion for the study of botany may also be laid at this 
stage. But the science lessons proper begin when the 
children know enough arithmetic to measure and weigh. 
All who have studied the problem practically are probably 
agreed that simple measurement lessons must form the 
foundation, and there cannot be'a doubt that it is both 
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desirable and possible to largely incorporate these with 
the arithmetic lessons—to teach parts of arithmetic and 
some geometry practically, in fact. Gordon’s “Elementary 
‘Course of Physical Science” is probably the type of book 
which will be used with advantage at this stage, judging 
from the success the course ‘has met with in Board 
Schools commencing with the fourth standard. 

But the pioneer worker in this field is Prof. Worthing- 
ton. His admirable little book,“ An Elementary Course of 
Practical Physics,” published in 1881, well known to all 
teachers of physics in schools, was expanded in 1886 
into a larger work, “A First Course of Physical Labor- 
atory Practice.” These books have been of the very 
‘greatest service, and have probably rescued physics 
trom being made a cram subject in schools ; but they are 
‘scarcely simple or comprehensive enough for such young 
workers as Iam contemplating. As they are imtended to 
be used in connection with lectures, the motive for each 
experiment is rarely explained at sufficient length, and 
unfortunately they have the fault common to ®all such 
‘books, to which I have referred above, that the student 
rarely approaches the experiment in the attitude of the 
would-be discoverer. oe ig 

Mr. Earls book, although it deals only with measure- 
ments of length, mass, and time, is of greater length than 
Prof. Worthington’s, but it does not feed lectures to 
supplement it. It hasa short but admirable preface, 
showing that the author has geasped the nature of the 
problem to be solved, but it is one thing to do this and 
another to succeed in solving it ; and hete J think he has 
been less Successful. The style is far too didactic—the 
‘descriptions are far too elaborate—the aim is too high, 
and far too much is told, not enough left to We fouhd 
‘out: to use a homely phrase, which ] trust will not bë 
misunderstood, far too mich fuss is made about the 
work. Such work showld be done by young children ; it 
must not be postponed until the evil effects of desk work 
thave warped the scholar’s mind, and natural curiosity 
begins to die out. But the book is far above such students— 

hat, for instance, is the valueof an introduction telling 
‘us What. sence is, and why we learn it? If taught to 
‘work, children will very soon insensibly learn to ap- 
preciate what they arg doing, and nothing is gained by 
pointing out to them, for example, that “ each individual 
stands a centre for**himself of. all things, knowing 
that. around him are’ centres of endjess variety, 

. &c.” Platitudes such as these are out of place 
in an elementary text-book, and they are beyond children 
of nine to’twelve years of age, by whom simple measure- 
ment work ‘will ere’ long be done in schools generally. 
‘In the next chapter, in like manner, We find at the out- 
‘set‘a somewhat elaborate disquisition on the meaning of 
the words standard and quantity, and a description of 
‘how measurements of length are made, and then follow 

. ‘directions for a series of exercises: children canaot grasp 
‘such disquisitions, and are wearied by. them, but most 
-of them will use a foot or centimetre rule with great 
pleasure, This criticism may be applied to the book 
generally—the introductory instructions are too fre- 
‘quently high-flown, and too many refinements are intro- 
‘duced into them and’ into the exercises, The book, in 
fact, *containg materi#] enough both for a junior anda 
senior course, and would-be more generally available if 
‘the matter were thus rearranged. But, Whilst objecting 
‘to it ‘on the score of over-edaboration® and absence of, 
that simplicity of statement which is indispensgble in a 
‘book to be used by young beginners, takengas a whole, 
and regarded from what I conceive to be the author’s 
point of view, it is a contribution to educational literature 
-of great value. The short preface alone is a manifesto 
-of singular importance, coming as it does from a teacher 
in a public school of high standing. We find in it the 
‘remarkable and, I believe, novel expression—the “‘ scien- 
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tific sides” of Public Schools, one, it may be hoped, 
that will soon take the place of “ modern side,” to which 
so great a stigma is attached through the ill-advised 
action of masters having sympathy only with classical 
training—action which has led to the modern side being, 
often characterised as the refuge for the intellectually 
destitute ; if the modern side once become the seat of 
training in scientific method, a fair share of. the intellect 
of the school being allowed to it, there cannot be a 
doubt that it will soon reap payment “by results” 
sufficient to secure to it an honourable revenge. To 
return to the preface, we read that care has been taken 
to make the course logically progressive, the end in view 
being to train boys to observe accurately, to reason 


rightly, and to front nature with an open and inquiring~r e 


mind. That it must be admitted more generally than 
is customary that the retention of facts should be 
subordinate in scientific education to a sound 
comprehension of them, a: mind which has been 
trained to observe and compare accurately being more 
likely to acquit itself well in the world. That the right 
way of learning is chiefly to be cultivated, the matter. 
being obviously less important than the: method in 
learning scien@e, and a logical and inquiring habit of 
mind being more valuable than the memory of facts and 
laws, as it is better equipment for future research and 
knowledge. It is urged that the course should afford 
some training in correctness of expression and accuracy 
of language, no insignificant part of scientific education, 
although this is seldom recognised. Lastly reference is 
made to the lack of continuity in work often prominent 
as a defect, especially in the modern sides of schools, 
and to the fact that much of the average “capacity of 
learning” is never utilised, owing to.frequent change both 
of subject and matter. The book may serve in some 
degree, the author suggests, to bridge over with safety 
the distance between the laboratory and other class- 
rooms, by acting as a Practical Arithmetic and, to 
some extent, as a Practical Grammar. Trite as some of 
these remarks may appear to be, those who are aware of 
the state of affairs in schools will know that, tested by 
the standards which generally prevail, they are the 
rankest heresy, but none the less heresy that must ere 
long revolutionise existing beliefs and practices. In fine, 
I am inclined to regard Mr. Earl’s book as the account 
of an important research some results of which he has 
described in a previous publication, this being his second 
appearance as’ the author of an educational work. 
There is the clearest evidence that he has set him- 
self to work out, a problem of which he was able 
to realise, perhaps, only the general nature at. the 
outset; and that, as so often happens in experi- 
mental inquiries. as experience is gained, the nature 
of the underlying problem has been more clearly grasped 
as the work progressed, and important modifications of 
procedure have consequently been introduced. I look 
forward with expectancy to his next memoir, in which 
the results of his further studies will be presented to us, 
I trust, in far less elaborate guise, so.as to render them 
available to the simplest understandings. 

“The Laboratory Manual. of Physics and Applied 
Electricity,” arranged and edited by Prof. Nichols, of 
Cornell University, U.S.A., is intended as a college 
course, and is stated to be the outgrowth of a 
system of junior instruction. which has been gra- 

ually developed: during a quarter of a century, and 
I shall therefore venture to criticise it broadly 
ffom an outsider’s point of view, as though it were 
a report on the results of an inquiry, with reference 
to its general character and the arrangement of the 
subject-matter. The first volume by Messrs. Merritt 
and Rogers is intended for beginners, and, we are told, 
affords explicit directions together with demonstrations 


té 
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and occasional elementary statements of prin&iples. It 
is assumed that the student possesses some knowledge 
of analytical geometry and of the calculus; also that he 
has completed a text-book and lecture course in the 
principles of physics. Here we may at once join issue 
with the authors. If, as is so frequently and indeed 
almost always the case at present, the student come to 
college knowing a good deal of mathematics and no 
physics, the first assumption is a legitimate one, but it is 


-time that we began to insist that such educational 


abortions should not be reared, and that girls and boys 
be no longer allowed to grow up so ignorant that, 
although they have learnt a good deal of mathematics, 
they require to be told, when they come to college, how 


„ło use squared paper, how to make simple experiments 


illustrating the principle of the parallelogram of forces, 
‘how to roughly determine density by weighing in water | 
and by means of a bottle—all of which, as well as a 
number of other practical arithmetic exercises for chil- 
dren, are included by Prof. Nichols in his first volume. 
The incongruity is made still greater by the appearance 
in the introduction, ten pages after the description of 
the graphical method of representing results, of a some- 
what elaborate discussion of “ probable error” and the 
application of the method of least squares. Surely, also, 
no student nowadays should be allowed to complete a 
text-book and lecture course before entering on practical 
‘work—are we not seeking rather to invert this order? 
Were it not that the editor tells us that it is not expected 
that the experiments will be taken consecutively, the 
book might be regarded as helping teachers in the 


choice of a properly graduated course of experiments ; 


and with this confession before one, it is impossible also 
to take exception to the somewhat extraordinary classifi- 
cation of the experiments—an instance of which is 
afforded by placing an exercise on the measurement of 
the curvature of a lens by means of the spherometer first 
in the course, at p. 26, whilst the determination of rela- 
tive density “roughly ” by weighing in water is relegated 
to chapter ii, p. 80. Some indication of the editor’s 
experience as to the order in which the experiments are 
advantageously arranged in a junior course would have 
been valuable, as even to meet the exigencies created by 
the simultaneous presence of a large body of students, it is , 
scarcely desirable to take physical exercises in any order. 
Again, we are told that no attempt has been made to 
provide a complete and sufficient source of information 
for laboratory students—on the contrary, it has been’ 
thought wise to encourage continual reference to other 
works and to original sources, so that it is impossible to 
complain of the book on the score of the incompleteness 
of many of its descriptions. 

The second volume is more interesting, logical and 
original, and less fragmentary. It is intended for 
students who have completed the “course” in vol. i. 
and who are prepared to take up special work ; in it the 
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tion, vapour pressure, vapour density, heat of vapourisa- 
tion, mechanical equivalent of heat, cubic expansion,. 
and measurement of temperature by means of thermo- 
electric couples. Much of this might with advantage be- 
placed in the qualifying introductory course, and the 
engineering student would gain little from the exercises 
which do not properfy find a place there. Moreover, this. 
section is grievously behind the times in many respects. 
—under vapour density, not only is the sole method de- 
scribed ‘‘the classic one used by Dumas,” but the pic- 
ture is that which has figured in every text-book since- 
Dumas’ desciiption was, published in 1826, showing a 
stove Which it would be impossible to find. Experiment 
g is headed, “ Use of the Favre and Silbermann water 
calorimeter,” an instrument which it is difficult to- 
imagine zz use by students. But Yr. Matthews, who is 
responsiblg for this section, is clearly not a Rip 
van Winkle, as he also describes the Buñsen ice 
calorimeter and Berthelot’s heat of. vapourisation 
apparatus. 4 ` 

Part. iv. of the second volume comprises outlines of 
advanced work in general physics, based chiefly on re- 
searches done in thes physieal laboratories of Cofnell’ 
University, written for thé use of students who have 
completed the routine work, and desire to enter upon 
original investigation. This section will scarcely be of 
value to outsiders, as every competent head of a labora- 
tory has problems enough awaiting solution, and a text- 
book of research is scarcely a much-felt want. Excellent 
advice is given athe outset of this section, and yet it is,. 
in part, of such a kind as to bring out only too clearly 
how much we are behind in our conception of what is. 
right and proper in education. At this stage—the com- 
neencement of original investigatidh—says Prof. Nichols,. 
there is a critical point. Further success depends upon 
several matters which have been necessarily somewhat 
néglected during the earlier periods. In the first place, 
the student must acquire independence and self-reliance ;. 
he himself must face the experimental difficulties of the 
problem upon which he may be engaged, and must. 
overcome them by devices of leis own. Surely, we ought 
not to wait so long—the first essential in teaching scien- 
tific method sh6uld be to develop habits of independence ;: 
and if from the outset we lead stidents, as far as pos- 
sible, always to take up the attitwde of the discoverer, 
there should þe no critical point in their career, but 
they should insensibly escape*from leading-strings and. 
walk alone. f 

Being prepayed specially for students at Cornell 
University, the book will scarcely be used very widely,. 
and, indegd, is not guited for general use,,1 imagine; yet * 
it appears to me to be of considerable interest to teachers,. _ 
as marking a distinct step forward in the evolution of 
the text-book of the futurg. There can ke little doubt : 
that thosę students, at all events, who have a technical’ . 
career in prospect, will be taught on lines sach as are-. 


needs of those whovare in training to become electrical `| indicated by the arrangement of the subject-matter 
engineers have been specially considered—a sign of the |*adopted by Prof. Nichols—that after going through a 


times—and itis for them especially that the parts treat- 
ing of applied electricity, heat, and photometry have 
been written. Parts i. and ii. occupy about half the 
book, and comprise 53 direct and 64 alternate current 
experiments, the intention clearly being to framé a sys- 
tematic course suited to those who have gone through a 
simple qualifying course in general physics. The in- 
structions are very tersely wordéd, and but’serve to givé 
general guidance—which is very desirable in the case of 
students in whom it is desired to develop habits of inde® | 
pendence. Immediately after the electrical engineering 
course, there is a very short section on electric-light 
photometry. Following this comes the least satisfactory 
section in the.book, that on heat—dealing with the experi- 
mental determination of specific heats, heat of combus- 
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qualifying introductory course, in which they gain a- 
general understanding of the main principles and of 
method, they will, devote their attention to the technical 
study of whatever branch they may select.» But it 4s to 
be hoped that they will be so taught at school that the 
introductory c@llege course Will not only be much. - 
shorter than is &t presen necessary, but of a much 
igher character; and that, as I have said alove, they 
will be infuirers from the outset. ro 
To carry $uch a scheme as I contemplate in this 
article into execution, however, teachers of all subjects. 
must be trained in the school of research: surely this is. 
the keynote of future progress in education, indeed of 
our national progress, ` oh 
` aa HENRY -E. ARMSTRONG. 


468 





` NOTES. f iy 
Tur Council of the Royal Society have fixed Wednesday, 
May 1, for the first Soirée of the Session. The Ladies’ Con- 
versazione will be held on, some convenient day in June, 
probably the r2th. 


WE understand that Sir Joseph Lister, Bart., the Foreign 
Secretary of the Royal Society, will be nominated for the 
presidency of the Liverpool meeting of the British Association, 
to be held in 1896. 


Pror. W. C. Unwin, F.R.S., will deliver the _ ‘John 
Forrest ” lecture this year, at the Institution of Civil 
Engineers, on “The Development of the Experimental Study 
of Heat Motors.” 


A SERIES of Cantor Lectures, on Commercial Fibres, will be 
commenced at the Society of Arts, John Street, Adelphi, on 
Monday next, byeDr. D. Morris, C.M.G. The peer 
lectures will be on March 25 and Apl I. 


THE 1895 conference of the Camera Club will be held on 
April 2 and 3, under the pr@sjdency of Captain ;W. de W. 
Abney. 


Tux death is announced of Sir Edward Bunbury, the author 
of “ History of Ancient Geography.” Mr. Alfred Giles, whose 
name is well known among engineggs, has also recently died. 


AT the meeting of the Royal. Meteorological Society, to be 

held on Wednesday, the 20th instant, a lecture will be given by 

‘Mr. W. N. Shaw, F.R.S.; ọn ‘The Motion of Clouds con- 
sidered with reference to ther Mode of Formation.” © s 


Tue Council of the Society of Arts invite members to for- 
ward to the Secretary, onor before April 13, the names of such 
persons as they may think* worthy of the Albert Medal for 1895. 
‘The medal, which is given annually in recognition of *‘ dis- 
tinguished merit for prometing Arts, Manufactures, or Com- 
merce,” will be awarded in May. 


Ini is inter€sting to note, in connection with the subject of | 
Mr. Stromeyer’s letter published last week, tltat Reuter’s cor- 
respondent at San Francisco reports that vessels arriving there 
announce the occurrence,*on the 2nd inst. of an earthquake in 
the bed of the Pacific Oceag. The disturbange was accom- 

panied by a loud roar, coming, apparently, from the sea, which 
became covered with a mass of white foam, and subsequently 


rose in numerous geyser-like columns. ; 


-Mr. HYDE CiarkKe, the author of ñumerous orks and 
memoirs on philology and mythology, andea member of the 
Council of the Anthropological Institute, died at the beginning 
of this month, if his eightieth yefr. So long ago as 1836 he 
‘ planned, as engineer, and also surveyed, the Gl&gow and 
South-Western Railway, with the Morecafhbe Bay Embank- 
ment. He was engaged a few years later in acoustic tele- 
graphy, and was employed to report on the telegraph system for 
India. . His writings cover a wide range of subjects, but he was 
best knop for as contributions to philology. 


Our attention has baen drawn to a scheme, which owes its 
initiation to Canon Tristramfand for which fèrther sympathy 


and support is needed. With the object 8f creating a more, 


general ‘intewest in the study of Natural History, and to stimu- 
late observation and research, it has been Proposed to establish 
a fund for a medal or other prize to be given annually by the 
Natural History Society of Northumberland, Durham, and 
Newcastle-upon-Tyne, for the encouragement of field work and 
original observations in any branch of the subject, whether 
“Botany, Geology, or’ Zoology. ` The prize will be offered’ for 
the best essay evincing intelligent study of any of the common 
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objects nottced in the fields or woods, on the moors, or by the 
sea-shore, &c. ; competitors to be residents in the counties of 
Northumberland or Durham, or in Newcastle-upon-Tyne. It 
has been determined to associate the medal with the name of 
the late Mr. John Hancock. The capital fund required to pro- 
vide the medal will not be less than: £200, towards which 
amount over £100 has already been given and promised, ` ‘Sub- 
scriptions towards the fund may be sentto Mr. A. H. Dickinson 
or Mr. M. C. Potter, Hon. Secretaries of the Natural History 


- Society, Newcastle-upon-Tyne, 


THE intention of the Ottoman Government to establish a 
geodynamic observatory at Constantinople has already been 
noticed in these columns (p. 180), The new institution forms 
a section of the Imperial Observatory, and is under the direc- 
tion of Dr. G. Agamennone, who has just issued a valuable list 
of earthquakes felt throughout the empire in 1894. The chief 
interest of this catalogue centres in the accounts of the great 
earthquake of July 10, and the detailed record ‘of its after- 
shocks. In the Observatory registers there are also preserved 
many seismic notices relating to previous years, which arè to be 
edited and published at the earliest opportunity. 


THE seismic history of several districts in Italy has been 
worked out with great care and thoroughness by Dr. Mario 
Baratta, In his last paper (Rivista Geogr. Jal., Gennaio, 
1895), he treats of the earthquakes of Calabria Ultra, In this 
province there are five well-marked seismic centres, or radiants. 
From their position, and from the direction in which the epi- 
centre is displaced, it is clear that they are closely connected 
with the prominent faults which have helped .to shape the pre- 
sent surface features of the district. Dr. Baratta concludes that 
the earthquakes of 1783 were produced by vibrations of these 
faults, and that the shock of last November 16 was a repetition 
of the terrible disturbance of February 5, 1783, the areas most 
strongly affected by them both being almost or quite identical. 


Tue Council of the Marine Biological. Association has 
authorised the expenditure during the present year of a con- 
siderably larger sum for boat hire-than has been spent in pre- 
vious years, Naturalists who visit the laboratory during the 


“coming season may thus expect increased facilities in their 


work, and ample supply of material for their researches, The 
Council, moreover, has authorised the director to offer free 
tables in the Plymouth Laboratory to naturalists who will be 
willing to render assistance in the arrangement of the collec- 
tions in the museum, and in the ‘collecting operations ‘at sea. 
It is to be hoped that many will take advantage of the efforts 
which are being made to extend the usefulness of the magni- 
ficent laboratory at Plymouth, 


TuE Prioce of Monaco has recently reported upon the first _ 


scientific cruises of his yacht the Princesse Alice. The area 
inves igated included the western basin of the Mediterranean, 
the Straits of Gibraltar, and the Gulf of Gascony, along the 
western coasts of Morocco, Portugal, and Spain, down to a 
depth of 4898 metres. Fifty-eight soundings and forty-six 
temperatures and samples of sea-water were taken in these 
locali'ies. The trawlings made by the Princesse Alice in the 
western basin of the Mediterranean merely confirm the known 
poverty of the fauna of the great depths of this part of the 
Mediterranean ; the Atlantic operations of the ship in 1894 
were unfortunately impeded by prolonged and violent northerly 
Winds, 


Mr. J. Y. BucHanan, who has investigated the samples of 
water taken by the Princesse Alice, finds that the density of the 
Atlantic water is the same along the whole south coast of Spain 
as far as Cape Gata, owing to the existence here of a strong 
surface current setting eastwards. From Cape Gata eastwards 
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only the denser water of the Mediterranean propersis met with. 
The difference between. the ratios of salinity to alkalinity in the 
case of the Atlantic and Mediterranean waters is not very great, 
butisclearly marked. The mean coefficient of the Atlantic samples 
examined by Mr. Buchanan was 0'5000, and of the Mediter- 
anean 0°4875 ; while the minimum coefficient of the Atlantic 
samples was greater than the maximum coefficient of the 
Mediterranean. A possible cause of the difference between the 
Mediterranean and Atlantic waters is sought in the abundance 
of calcareous rocks on the coasts of the former sea. 


THE first number of the new Chilian Journal of Hygiene has 
recently been issued. It is published under the direction of the 
Institute of Hygiene recently established in Santiago, and 
is‘printed in Spanish. The present volume confines itself to 
the history and development of the organisation of public 
hygiene in general throughout Chili, and an account is also 


given of the provision for official hygienic administration in 
> Germany, France, England, and Belgium. 


One of the functions 
exercised by the Santiago Hygienic Institute is the analysis of 


„substances for purposes of trade and commerce, and the grant- 


ing of official certificates as to their quality. Considering ‘the 
enormously high death-rate of Santiago, Which is stated to 
reach 57 per 1000, some reform in hygienic matters is urgently 


` needed, and it is to be hoped that the establishment of this new |- 


Bureau of Public Health may beneficially stimulate public and 
private enterprise in this direction. 

We could not have a better example of the insufficient 
morphological descriptions which have become attached to some 
micro-organisms, than that afforded by Mr. A. Coppen Jones 
in his memoir on the tubercle bacillus, lately published. This 
investigator has studied this micro-organism for several years 
past at Davos, where he has had ample opportunity for the 
collection of tuberculous material, and, after most elaborate and 
painstaking researches, he considers that we are not yet in a 
position to assign its correct morphological place to the organism 
associated with consumption. Mr. Jones is of opinion that it 
probably stands in close relation to the moulds, and that it has 
far more right to be regarded as belonging to this category than 
to the schizomycetes in the strictest sense of the word. The 
conclusions are based upon very careful observations, and the 
memoir is abundantly furnished with beautiful illustrations. 
The tetanus bacillus has also been seen associated with 
mycelium threads, and Almquist is stated to have isolated two 
bacterial forms which produced a branched mycelium. The 
subject is a most interesting one, and well worthy the attention 
of morphologists. 

Ar the meeting of the French Meteorological Society on 
February 5, an important discussion took place on the subject 
of anemometry and the vertical currents of the atmosphere, 
which have sometimes been recorded by the so-called clino- 
anemometer. M. Ritter thought that the ascending currents 
registered by those instruments were simply due to deviations of 
the atmospheric currents by obstacles, such as the tower on 
which the recording instrument was placed, which divides the 
current laterally, and also inflects it in an upward direction. 
M. Angot stated that such vertical currents do not rise to any 
great height, in proof of which he said that on making the 
ascent of the Pic du Midi, with an ascending wind caused by 
striking the incline of the mountain, a number of small papers 
thrown into the current only rose a few metres, and then fell 
down behind the observer, These observations tend to modify 
to a great extent the results of experiments on vertical atmo- 
spheric currents, which have from time to time been published, 
and make it advisable for further experiments to be carried out. 


THE Report of the Meteorological Council for the year ended 
March 31, 1894, has been recently presented to Parliament. 
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In the department of ocean meteorology, the preparation of 
current charts for all oceans have been regularly proceeded with 3 
the Council have procured from foreign meteorological offices 
nearly all the observations for the Pacific Ocean, with the view 
of rendering the generalised results as trustworthy as possible, 

The preparation and gxtraction of data for the south Atlantic 
and west coast of South America, have also been actively prose- 
cuted. In the branch of weather telegraphy and forecasts, an, 
important addition has been made by the receipt of daily reports 
from two stations in the Azores. Forecasts are prepared three 
timesa day, either for publication in newspapers, or for the 
prepatation of storm warnings, while during the hay-harvest 
season, forecasts were supplied to farmers and others, and were 
also widely distributed by the Board of Agriculiure. The total 
percentage of success of these agricultural forecasts reached 91, 
being the dhiighest yet recorded. Among the various publica- 
tions the Weekly Weather Report supplies a very complete view 
of the chiet meteorological changes over ®the greater part of 
Europe® considerable @rogress has also beep made with the 
rainfall tables of the Brifish Isles, the total number of stations 
for which the values for, 1881-99 will be furnished is approxi- 
mately 430, so that the geheral distribution of rainfall over 
our islands will be well represented. Among the miscellaneous 
researches carrie@ on by the Council, we may mention the com- 
parison of Dines’s pressure tube anemometer, which shows the 
wind pressure at each instant ; the vane is erected 93 feet above 
the ground, and the recording portion isin a room in the Me- 
teorological Office. Upon the whole, the comparison speaks 
strongly in favour both of the reliability of this instrument, 

and of, the mean record yieldéd by the Robinson cup ane- 
mometer, which has hitherto b&e generally in use, both in 
this country and abroad. 


- Iv has often Veen observed that £ bright saarlet uniform will 

in a good photographic dark-room with ruby-glass windows, 

appear perfectly white. On this subject Herr H. W, Vogel 

made sqme interesting communications to the Physical Society 
of Berlin at a recent meeting, *Experimenting ith oile lamps 
provided with, pure red, green, and blue colour screens, he 
found that when white light was riggdly excluded, all sense of 
colour disappeared to the observers, and nothing but shades of 
black and white could be distinguished on objectsin the room, 

He further found that a scalæof colours illuminated by red 

light showed the red pigments as white or grey, which abruptly 

turned into yellow, and not red, on adding blue light. Hence‘ 
a colour was perceived which was not contained in either of the -- 
sources. p Red apd yellow patches appeared of the same colour, 
so that they coujd hardly be distinguished. But the difference 
was at once brought out by adding green instead of blue light.- 
How very much the kind ofsensation experieiced depends upon 
the inte&isity of illumination is easily seen in the case of the 
region of the sp@ctrum near the G line of Fraunhofer. This 
region appears violet when its: luminosity is feeble, blue 
when it is stronger, and may even appear bluish-white with 
strong sunlight, so that the assertion often made that with 
normal eyes a definite colour-sensation corresponds to a definite 
wave-length, cannot be upheld. Hetr Vogel eomes to¢he con- 
clusion that our r opinion as to the colour of a pigment is guided 
by our perception of the absence of certain constituents. Thus 
a red substance is only recognised as such when light of other 
colours ds admitted, and we perceive its inability to reflect 
these. e . 


AT the meeting of the Institution of Civil Engineers, on 
Tuesday, March 5, two papers, dealing with the transmission 
of power by electricity, were read. The first, on ‘‘ Electrical 
Haulage at Earnock Colliery,” by Mr. Robert Robertson, con- 
tained an account of the general features of the colliery and of 
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those of its seams into which electrical hauling-engines had 
been introduced to drive endless ropes, and to replace horse- 
traction between the main haulage-roads and the working-faces, 
The electrical generating plant comprised a dynamo for supply- 
ing power to the electrical hauling-engines, capable, at a speed 
of 620 revolutions per minute, of an output of 100 amperes at 
490 volts. Two electrical hauling-engines, of which the main 
features were similar, were used. The two cables of stranded 
steel'wire ł inch in diameter, operated circuits of 2160 yards 
and 1020 yardsi in length respectively; The cables were driven 
continuously at a uniform speed, and the coal-hutches were | 
attached to or detached from them by a Smallman clip. The 
efficiéncy of the plant as‘ compared with the horse-traction, 
which:it had replaced, was also considered. The electrical , 
haulage-system in the Ell.coal seam was‘ capable of a daily out- 
put of 400 tons. The daily output by horse-tractio® had been ` 
180 tons, and to increase this to 409 tons, thirty or forty horses | 
would have been redired, a number which could not have been 
employed-in the available space withou® confusion. The daily - 
output of the electrical haulage-systen? in the main coal-seam, 
which was not yet working a®its full, capacity, was between 
150 and .200 tons. The yearly working expenses of the two 
systems were compared, upon the results of one and a-half 
-years’ working, and were. found to be £4180 and £1990 by. 
horse-traction and by electrical haulage respectively, showing : 
that an annual saving of £2140 had been effected by the latter. 
The total cost of the electrical installation had been £3500. 


In the secofid. Paper—‘ Water-Power applied by Electricity 
to Gold- dredging,” by Mr. Robert Hay—an account was given ` 
of plant which had been erected in New Zealand td utilise 
water-power for generating electricity to be transmitted to 
motors operating a dredge in different portions of a distant 
river. The plant describ€d had been constructed for gold- 
dredging in the River Shotover, the course of which was for the | 
most’ part in rocky gorges through rugged country, accessible 
only by tracks cut down the leading spurs and gullies. The 
-waterewas obtgined at a creek £4.miles distant from the dredg- 
ing.ground, and was brought by a race cut in the side of the 
hill, or,:in places wher the ground was not suitable, in a 
timber-flume, to a pressure tank at a level of 524 feet above the 
pipes at the generator-house, From this tank to the wheel 
employed the water was carriedgn rolled-steel pipe. The prime- 
mover of the generating plant was a Pelton reaction water- 
wheel, upon the buckets of which the water, frgm a nozzle 14 
inches in diameter, impinged at a pressure of 228 lbs. per square 
inch. -This wheel drove two series-wound dynamos working at^ 
a normal speed of 700 revolutions per minute,geach developing 
a current of 40 amperes at an electromotive force of 650 volts, 
or together nearly 70 h.p. The cOnductors, of a length of 
two miles, were of No. 4 S.W.G, bare copper wire, 8nd were 
supported upof insulators carried by cross-arn®% upon old 4o-lb. 
rails. - The current was conducted to two motors in the dredge, 
one for driving a centrifugal pump, and the other for operating 
the buckets, winches, and revolving cylinder. Two 10-ampere 
arc-lamps lighted the dredge at night, and were joined in 
multiple-series with the m®tors, with suitable arrangements for 
their control. The cost of the installation and the weekly 
working expenses were £7000 and i£ 35 respegiifely. 


AT a recenį meeting of the Academy of Science of Amster- 
dam, M. Kamerlingh Onnes presented a paper bg M. L. H.. 
Siertsema, on magnetic rotary dispersion in oxygen. Since 
making a preliminary “communication on this subject, the 
author has improved his apparatus in several details, and is 
now able to examine the gas under a pressure of a hundred 
atmospheres. The oxygen employed was prepared by electro- 
lysis. The measurements ‘of rotation are made.by the well- 


NO. 1324, VOL. 51] 


known method in which white light, having passed through the- 
polariser, observing tube, and analyser, is then examined by 
means of a spectroscope. A dark band is thus obtained travers-- 
ing the spectrum, and the analyser is turned till this dark band 
coincides with the part of the spectrum corresponding to light 

of any desired wave-length. With currents between 35 and 65° 
amperes, the author is able to get rotations of from 3° to 4°.- 

In the case of oxygen the results are very well expressed by 


= 028 (1+ o "07207 


the formula y = re) where A is the wave- 


length in Goati. of a: ae the mean error in y 
being + 17'5. This formula is deduced from the formula 


= £ 722 

A . 
Mascart. A series of measurements were also made on atmo- 
spheric air, and the values for nitrogen deduced by comparison 


of these numbers with those obtained for oxygen. The 
expression thus obtained for nitrogen is as follows :—= a at 


as m («+ rao 32474) 
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AN interesting géries of experiments have been carried on by 
Mr. T, Andrews, on the influence of stress on the corrosion of 
metals, which may have considerable practical applications.. 
Bars of iron or steel were subjected to different stresses, at 1 
were then placéd in some electrolyte—generally a solution cf 
common salt—and the différence of potential between them. 
measuréd. It was found that’ tensile stress caused the produc- 
tion.of an ‘average E.M.F, of 0°016 volt between the strained 
and unstrained bars, the latter being positive. The effect of 
torsional stress was to produce an average E.M.F. of ovor2: 
volt in the same direction,’ Similar results were obtained with 
flexional strains. From the data obtained; the author deduces. 
a number of interesting conclusions which bear on the corrosion: 
of iron structures, for which we must refer to the original paper 
in the Proceedings of the Institution of Civil Engineers, cxviii. 4. 


‘THE ever-increasing precision in the study, of the geological. 
distribution of fossils renders it necessary, from time to time, to 
recognise, that a well-marked lithological division, though of the: 
greatest value in geological mapping,. does not represent a 
definite time-level, but may gradually rise or fall in time as it is- 
traced along its outcrop., This fact is.well illustrated in England 
by the.Cretaceous beds underlying the true Chalk, and some of 
the questions involved have been discussed in two recent papers. 
in the Geological Magazine. The first of these, by Messrs. 
Jukes-Browne and Meyer (November, 1894). deals with the 
Upper Greensand and Chloritic Marl. . They point out that 
the latter term has been applied—and may justly be in its. 
lithological sense—to various horizons up to the zone of 
Belemnitella plena (as at Beer Head), and they propose that if 
the name be retained it should be strictly limited to the zone of 
@Stauronema Carteri, which may be regarded as the bottom bed: 
of the true Chalk, They further point out that the well-known: 
Warminster fossils are a mixture of two faunas—the majority 
coming from the summit of the true Upper Greensand, just 
below the Stauronema zone, though some are from that zone: 
itself, the state of preservation being different in the two cases. 
Thus the confusion between Chloritic Marl and Warminster 
je Greensand i is due to a mixture of fossils from different levels— 
an ‘accident that has often caused confusion in other formations. 
—and a complete revision of the lists of fossils from these 
horizons must precede any further correlation, The second 
paper, by Dr. J. W. Gregory (March, 1895), deals with the 
Gault and Lower Greensand. After considering evidence 
of various kinds, he comes te the conclusion that the conform- 
able passage from sandy beds into clay rises in time as it passes 
westward from Kent to Surrey, much as the upper limit of the- 


—pa =) where z is the refractive index, given by. : 
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clay sinks further west towards Wiltshire. The lowest zone of 
the Gault in Surrey that has the typical clayey facies is equiva- 
lent to the fourth or higher zone of the Folkestone Gault, the 
lower zones being represented in the so-called ‘‘ Folkestone 
Sands.” Dr. Gregory indicates the levels at which, in Kent and 
Surrey respectively, the limits of the Albian, Upper and Lower 
Aptian, and Rhodanian formations of the Continent can be 
drawn ; but insists on the necessity of continuing to recognise 
the old lithological divisions side by side with the new palzeonto- 
logical ones, He also gives a critically revised and extended 
list of fossils from the phosphate beds of Great Chart, near 
Ashford, Kent. 


„+ THE 1894 “Report of Observations of ' Injurious ` Insects 


and common Farm Pests,” by Eleanor A. Ormerod, 
will not yield to any of its predecessors in interest, value, 
or variety. The general character of these Reports is so 
well: known that it is unnecessary to dwell upon it; 
‘but the present part gives prominence to several consi lera- 
tions which have not hitherto received very much attention. 
The first of these is the undoubted fact that almost any of the 
{2,000 species of insects inhabiting the British, Islands, except 
those which feed exclusively on other insects, may, under certain 
circumstances, or when unusually abundant, become entitled to 
a place in the category of injurious insects. Thus, the present 
‘Report opens with figures and descriptions of three species of 
Lepidoptera—the Eyed Hawk Moth, the Lappet Moth, and 
the large Tortoiseshell Butterfly—-which are not generally so 
common in England as to be thought capable of causing serious 
injury ; indeed, Miss Ormerod herself. suggests that such pests 
might easily be got rid of by inviting an entomologist to clear 
them off. One of the most important insect visitations during 
the past year was that of the Antler Moth (Chareas graminis) 
in South Scotland, where the larvae fed on the tender grass 
which sprang up over the districts previously devastated by the 
vole plague. Several pages are devoted to hay mites, which 
appear, however, though sometimes excessively abundant, to 
cause little real damage. Other interesting creatures noticed 
are the eel-worms (in her account of which Miss Ormerod has 
unintentionally in part anticipated Prof. Percival's important 
paper on the subject in Natural Science for March, as fully 
explained in an accompanying note), horse-warble, winter 
gnats, wasps, &c, It does not appear to be quite certain 
whether the horse-warble is the same species as the ox-warble, 
Warble in the horse appears to be of much less common 
occurrence than in the ox, and usually to occur only in small 
numbers in the same animal. But this may be due to the horse 
being a more carefully-tended animal than the ox. Two other 
points of interest deserve notice. Several species of car- 
nivorous ground-beetles are stated to be very destructive to 
strawberries. More information is certainly required as to how 
far so-called carnivorous insects will also eat vegetable matter, 
decaying or otherwise. It appears that sea-gulls are some- 
times in the habit of frequenting turnip-fields infested with the 
Diamond Back Moth, and in one instance a farmer attributed 
the destruction of his crop to the gulls. So easy is it to make 
a serious error in discriminating between the farmer’s friends 
and foes. l 


A NEW and particularly convenient method of preparing the 
unsaturated hydrocarbon allylene, C,H,, has been discovered 
by Prof. Keiser and Miss M. B, Breed, as the result of gn 
investigation concerning the action of magnesium upon the 
‘vapours of the alcohols. Preliminary experiments showed that 
when magnesium is heated with organic compounds such as 


alcohols, acids, and ketones, a reaction of considerable energy 


occurs at more or less elevated temperatures, accompanied by 
incandescence of the metal. The reactions between magnesium 
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and the alcohols were then systematically studied. The mag« 
nesium, in the form of filings, was placed in a porcelain boat, 
and heated in a combustion tube through which the vapour of 
the alcohol was conducted. At a low red-heat the magnesium 
usually commenced to glow at one end of the boat, and the 
incandescence was than rapidly communicated to the whole 
quantity of metal, while large volumes of gas.were evolved from: 
the tube. - When methyl alcohol is employed the action is 
extremely energetic, and the gases evolved, consist mainly of 
about four-fifths hydrogen and one-fifth marsh gas. The residue 
in the boat is then allowed to cool in the vipour of the alcohol,: 
when it*is found to have the appearance of a black coherent 
mass. When this solid residue is placed in water a gas is slowly 
evolved, and if a few drops of. ammonium chloride are added,. 
the gas is liberated in a steady and moderately rapid current., 
The odour &f the gas resembles that of acetylene, but when it 
is conducted through an ammoniacal -solution of cuprous 
chloride the greenish yellow precipitate of Guprous allylide is 
produced, and with an &mmoniacal silver nitrate solution the 
white crystalline precipitate of silver allylide is formed, © These 
precipitates are highly explosive efter separation and drying, a 
temperature of 150° being sufficient to bring about their ex- 

plosion, When they are treated with dilute nitric or hydro- 

chloric acids they “dissolve with evolution of’allylene. Ethyl 

alcohol behaves similarly towards heated magnesium, and the 

black residue left in the boa®@after the completion of the reaction 
is similarly decomposed by water with liberation of allylene, 

the rapidity of evolution of the latter being also largely- 
augmented by the addition of a little ammonium chloride. 

Tht mog convenient! alcohol to gmploy, however, is- propyl 
cohol, for the black magnesium residue is in this case decom- 
posed much more rapidly by wa'er at the ordinary temperature, 

and the yield of gas is considerably layger. Prof. Keiser states 
that this method of preparing allylene for lecti're purposes, ‘by 
the reaction between magnesium and propyl alcohol, and 
subsequent decomposition of the® product by water, is far 
preferable to the ordinary methog of decomposing propylene 
bromide with alcoholic potash. Most of the offer alcohols 
likewise afford Magnesium residues which liberate allylene when 
brought in contact with water, but thé gas is rarely so pure as 
that derived from the use of propyl aléshol. i 


THE additidhs to the Zoologieal Society’s Gardens during 
the past week include a Macaque Monkey (Macacus cyno- 
moleus, 8) from India, presented by Mrs, Turner-Turner ; an 
Azara’s Fox. (Canis azare) from Brazil, presented by Messrs. 
Edgar andgHarold Ttrner ; four Amadavade Finches (Zstrelda 
amanigva) from elndia, presented by Mrs. F aulkenor ; a 
Chukar Partridge (Caccabis chukar) from India, deposited ; a 
Sykes’s Monkey (CercopithePus albigularis, 9) trom East Africa, 
two Red-&ested Pochards (Fudigula rufina, & 9 ) from India, 
purchased ; a Greft Kangaroo (Macropus giganteus, &), three 
Hunter’s Spiny Mice (Acomys hunteri) born in the Gardens. 





OUR ASTRONOMICAL COLUMN. 


SPECTRUM OF THE ORION NEBULa.—A ful] account of the 
photographs of the spectrum of the Orion Nebula, which were 
taken with Mr. gockyer’s 30-inchereflector at Westgate-on-Sea 
in 1890, has just heen published in the Philosophical Trans- 
"actions (vol. 186 A, p. 73-) Four hydrogen lines more refran- 
gible thaw K are shown on the photographs, and iw all 54 lines 
have been recorded. The Jine near wave-length 3730, first 
discovered by Dr. Huggins, is a very strong line, and among 
other prominent lines, is the well-known chromospheric line at 
wave-length 4471. Itis shown that many of the principal lines 
are coincident with bright lines photographed in the spectrum 
of P Cygni at South Kensington, and with bright lines in plane- 
tary nebulæ and bright line-stars photographed by Campbell 
and Pickering, so that a close connection of these bodies is 
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established. Other tables show a close relationship between 
the bright lines of the nebula and the dark lines in the so-called 
Orion stars, of which Rigel and Bellatrix are typical examples. 

The following are the conclusions to which the investigation 
has led: (1) The spectrum of the nebula of Orion is a com- 
pound one, consisting of hydrogen lines, low temperature, 
metaliic Jines and flutings, and high temperature lines. The 
mean temperature, however, is relatively low. (2) The spec- 
trum is different in different parts of the nebula. (3) The 
spectrum bears a striking resemblance to that of the planetary 
nebule and bright-line stars. (4) The suggestion, therefore, 
that these are bodies which must be’ associated in any valid 
scheme of classification is strengthened. (5) Many of the lines 
which appear bright in the spectrum of the nebula, app@ar dark 
in the spectra of stars of Groups II. and III., and in the earlier 
stars of Group IV. ; a gradual change from bright to dark lines 
lias been found. (6) The view, therefore, that bright-line stars 
occupy an intermediate position between nebulz and stars of 
Group IIT. is greatly strengthened by these researches. 


‘THE ECLIPSE OF ‘THE Moon.—The earlier phases of the 
total eclipse of thg moon on Monday morning werg observed 
under very favourable circumstances®in the neighbourhood of 
London. The penumbra was not d@stinctly visible until about 
ten minutes before contact wath the shadow, and the whole disc 
of the moon remained clearfyewisibfe, even at the middle of 
totality, until clouds stopped observations about 4 a.m, - The 
parts deeply immersed in shadow were intensely red through- 
out, and with thé telescope all the princip#l formations could 
be easily distinguished. During totality the sky was excep- 
tionally clear, and numerous occullations were observed without 
difficulty. For half an hour after the commencement of totality 
the following edge of the moon was pretty brightly illuminated, 
and presented a striking contrast with the redness of the ad- 
vancing edge; at mid-eclipse, however, the whole of the disc 
was very red. i os 

It is reported that nearl® 140 observations of disappearancęs 
or reappearances of eighteen stars were secured at the Royal 
Observatory on Monday morning by the eleven observers who 
watched the progress ot the eclipse. o 


THE NAUTICAL ALMANAC, 1898,—In the recently published 
volume of the British Ephemeris for 1898, we note several 
valuable additions. The places of eleven close circumpolar 
stars, four of which are in the northern hemisphere, are given 
for each day of the year, dnd the mean places of fifty-two 
additional stars for navigational. purposes have been added. 
The improved explanations of the contents wifl also no doubt 

‘be generally appreciated. The publication of an abridged 
edition for the use of segmen is a step in the right direction. 





eo 
PHYSICAL WORK®* OF HERMANN VON 
: _AELMHAHOLT ZO 
; ‘ ly g 
TBE career we are to consider this evening was a career of 
singular distfhction. In days when the*range af *‘ natural 
knowledge” is so vast that most workers ar@ compelled, to be 
content if they can add something to one or two of the sub- 
divisions of one eof the main bramwches of science, von Helm- 
holtz showed. us that it is not impossible to be at onge a great 
mathematician, a great experimental phygicist, and, in the 
widest sense of the term, a great biologist. 

It was but eight months yesterday since he delivered his 
last lecture ; it. is six months to-day since he died, and the 
interval is too short for us to attempt to decide on the exact 
place which will be assigned to him by posterity ; but making 
all allowance for the fact.that each age is apt to place its own 
. great mong thë greatest, making -all allowance for the spell 

which his name cast over magy ot us in the lecjure-rooms where 
we ourselves first gained some knowledge of, science, I am sure 
that I only express the views of all those who know his worke 
best, when è say that we place him in the very front rank of 
those who-have led the great scientific moveme ób onr time. 
This opinion I have now to justify. I must try to convey to 
you in some sixty minutes an outline of the work of more than 
fifty strenuous years, to give you some idea of the wide range 
of the multifold activities which were crowded into them, of the 
‘ marvellous insight with which the most diverse problems were 


1 A discourse delivered at the Royal Institution, by Prof. A. W. Rücker, | A A 
. . | Atkinson, 1873.) He translated the essay into English, and 
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. great doctrine of the ‘‘ Conservation of Energy.” 


attacked and solved, and, if it may be, some image of the man 
himself. The task is impossible, and I can but attempt some 
fragments of it. . 

The history of von Helmholtz is in one respect a simple tale. 
There are no life and death struggles with fate to record. His 
work was not done with the wolf at the door, or while he him- 
self was wrestling with disease. - He passed through no crises in 
which success or failure, immortality or oblivion, seemed to 
depend on the casting of a die. He suffered neither from 
poverty nor riches. Hewas a hale strong man on whom ex- 
ternal circumstances neither imposed exceptional disabilities, 
nor conterred exceptional advantages, but who, by sheer force 
of the genius that was in him, passed on from success to suc- 
cess till he was recognised by all as the admirable Crichton of 
modern, science, the most widely cultivated of all students of 


nature, the acknowledged leader of German science, and one of ," 


the first scientific men in the world. ; 

It is the more fitting that this evening should have been set aside 
for the consideration of the work of Helmholtz, in that England 
may claim some share in his greatness. Before her marriage his 
mother bore an English name—Caroline Penn; she was, as her 
name‘implied, of English descent. His father was a Professor 
of Literature in the Gymnasium at Potsdam, so that his early 
days were passed amid that plain living and high thinking which 
are characteristic of intellectual circles in Germany, The boy 
did well at sch®ol, and when the time came for choosing a 
profession, his passion for mathematics and physics had already 
developed itself, The course of his love for these sciences did 
not run quite smooth. The path of his ambition was crossed 
by the hard necessity which in some cases checks, in others 
fosters, but in all chastens the aspirations of youth. He had 
to make his livelihood. Science must be to him what the 
Germans happily call a ‘‘ bread-study.” Medicine offered a 
fair prospect of prosperity. Physics, in those days, was but 
an intellectual pastime. And so the young man took his 
father’s advice, and became an army doctor. In this, as in so 
many other cases, ‘‘the path of duty was the way to glory.” 

It is possible that if von Helmholtz had been what—with a 
sad consciousness of the limitations it implies—I may call a 
mere physicist, he would have played a greater part in the 
development of some of those subjects, the study of which he 
initiated or helped to initiate, but did not thereafter pursue, 
It is possible that had he been a biologist, and nothing more, 
he would have followed up the early investigation in which he 
disproved the old theory that putrefaction and fermentation are 
chemical processes only, clearly indicating, if he did not 
actually demonstrate, that the decay which follows death is due 
to an outburst of low forms of life. ; 

He might thus under other circumstances,have done work for 
which he showed his competence, |but which is now chiefly 
associated with other names ; but it is certain that without the 
unusual combination of wonderful mathematical power and a 
professional knowledge of anatomy, he would never have 
accomplished the special tasks which it is his special glory to 
have achieved. 

His first three papers, however, hardly displayed the fusion 
between his various powers which was afterwards so remarkable 
a characteristic of his work. The first two were on biological 
subjects. The third was the famous essay on the ‘‘ Conserva- 
tion of Force.” I have told elsewhere the story of the 
dramatic circumstances under which it was given to the world, 
of the interest it excited among the members of the Physical 
Society of Berlin, the refusal of the editor of Poggendorff’s 
Annalen to publish it, and the final triumph of the author and 
his views. (Fortnightly Review, November 1894.) Helmholtz 
was not, and did not claim to be an original author of the 
doctrine of the conservation of energy; but two young men, 
Sir William Thomson in England, and Helmholtz in Germany, 
independently, and within a month of each other, were the 
first persons who compelled the scientific world to regard it 
seriously. ‘ 

There is one interesting fact which connects this essay 

jrectly with the Royal Institution. Four years after it was 
published, it was placed by Du Bois Reymond in the hands of 
one who was Jost to science in the same year as von Helmholtz 
himself—the jate Prof. Tyndall. He was much impressed, and 
has spoken of the incident as bringing him face to face with the 
(‘4 Introduc- 
tion to Popular Lectures by Helmholtz,” translated by E 
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for many years made it his habit to place every physical paper 
published by Helmholtz within the reach of English readers. 

And now, having brought you to the point at which Helm- 
holtz may be said to have been fairly started on his life's work, 
let me first briefly describe his official career, before I consider 
his work in greater detail. 

When his extraordinary abilities became evident, he was per- 
mitted to sever his connection with the army. At twenty-seven 
years of age he became Teacher of Anatomy in the Academy of 
Arts at Berlin. In the next year he was appointed Professor of 
Anatomy and Physiology at Königsberg, and he held similar 
posts in the Universities of Bonn (1855-58) and Heidelberg 
(1858-71). It was not till 1871 that his early love for physics 
was finally rewarded. When the chair of Physics was to be 
filled in the University of the newly-founded German Empire, in 
Berlin, it was felt that even in Germany—the land of specialists— 
no better occupant could be found than one who was then in his 
fiftieth year, and had been all his life a teacher of anatomy and 
physiology. The choice was universally approved and com- 
pletely justified, and von Helmholtz held this post till his death. 

In this connection I am, by the kindness of Sir Henry 
Roscoe, enabled to show to you a relic of remarkable interest. It 
is a photograph of the great teacher and investigator, taken at 
the Med last lecture’'that he delivered—that, namely, on July 
7s 1694. 

For some years, that is, from;the date of itefoundation, von 
Helmholtz was the president of the Physikalisch-Technische 
Reichs-Anstalt in Charlottenburg. This institution, founded 
partly by the munificence of the late Dr. Werner Siemens, partly 
by funds supplied by the State, has no precise analogue in this 
country. It is devoted to the carrying out of systematic 
researches on questions of fundamental importance to which a 
long time must be devoted. 

The most characteristic work of Helmholtz was, as I have 
already hinted, that in which his knowledge of physics and his 
knowledge of anatomy were both directed to a common end. 
He dealt in turns with the external physical phenomena, with 
the mechanism of the organs which the phenomena affect, with 
the relations between the mechanical effect on the organ and 
the sensations which it excites, and, lastly, with the connection 
between the sensations in those simple cases which can alone 
be investigated in the laboratory, and the complex laws of 
zsthetics and art. 

The two books in which these problems were chiefly treated 
were the ‘* Physiological Optics,” and the ‘‘Sensations of 
Sound.” It'is impossible to do more than lay before you a 
sample which may afford some idea of the intricacy of the 
problems with which he dealt, and of the pitfalls amongst 
which he walked so warily. For this purpose I have chosen 
one branch of his work on ‘‘ Sound.” 

I have deliberately selected that particular portion which has 
been most questioned, that on which the verdict of most of 
cee who have sat in judgment on his views has been against 

im. 

In discussing this question I must give a general description 
of the principal phenomena; but if I were to attempt an 
exhaustive catalogue of all the facts disputed and undisputed, 
and of all the theories which have been based upon or upset by 
them, not only would time fail me, but those who have not 
given special attention to the subject would, I fear, become 
hopelessly confused amid the chaos of opposing statements and 
views. Another reason which urges me to be brief, is that a 
few years ago Prof. Silvanus Thompson explained the whole 
subject to the members of the Royal Institution, having kindly 
consented to act as the mouthpiece of the celebrated instrument 
maker, König, who has played so large a part in these con- 
troversies. 

Among the chief achievements of Helmholtz was an ex- 
planation of the physical difference between pairs of notes 
which we recognise as concords and discords respectively, 
When two neighbouring notes are sounded, alternate swellings 
and fallings off of the intensity are heard, which are called 
beats. These produce an unpleasant effect, which depends 
partly.on their number, partly on the relative pitches of tRe 
beating notes. When two notes beat badly, they form an in- 
tolerable discord. .When they become separated by a wider 
interval, the beats are so rapid that they cease to be unpleasant. 

The sense of dissonance produced by many of these wider 
intervals, such as‘ the seventh (4:7), requires further explana- 
tion, In general, the fundamental musical note is only the first 


NO. 1324, VOL. 51] 


and loudest of a series of so-called partials, whose vibration 
frequencies are 2, 3, 4, &c., times that of the fundamental, 
and the consonance and dissonance of two notes is shown to 
depend on the presence or absence of beats between important 
members of these series, Thus in the case of the seventh the 
frequencies of the octave of the lower note and that of the 
upper note would bg in the proportion 8:7, which are 
sufficiently near to make the beats very prominent and 
disturbing. 

In cases where the notes are pure, that is, are not accom- 
panied by upper partials, the explanation of dissonance is 
based upon another phenomenon. 

When two notes are sounded simultaneously a third tone is 
often perceived, the frequency of which is equal to the differ- 
ence of their frequencies. The number of vibrations of this 
tone is equal to the number of beats, and as there has beeri con- 
troversy as to whether the beats when they become rapid can 
produce a note, and if so, whether this note is or is not the same 
thing as tife difference tone, it is necessary to distinguish 
betwéen the two. ‘This distinction is to be found in the mode 
of their production ; but for the moment j is sufficient to re- 
member that they may be distinguishable, and to reserve for 
them two names, viz. t § beat-note, and theefirst difference 
tone respectively. 

Helmholtz drew attention to i} fact that together with the 
difference tone there is also produced a note, the frequency of 
which is equal to the sum of thosé of the two primaries, and this 
he called the first summation-tone. 

Together with these he believed that there existed summation 
and difference tones of higher orders, the whole series being 
included under the name o$ combination tones. Our sense of 
dissonance between pure notes was explained as dependent on 
beats produced bythe combination tones, 

Up to the time of Helmholtz it was generally thought that 
these tones were produced in the gar itself, and had no objec- 
tiv@ existence in the external air. ghey are thus often called 
subjective, but as that adjective is ually reserved for impres- 
sions produced in the brain itself, it is better to say that they 
were regarded as ear-made. Helmholtz himself gave a theory, 
which showed thdt it is probable tltat a membrane like the 
drum-skin of the ear, which is forced out of shape by pressure, 
and that bones, like those in the ear, which can rattle, would, 
if acted upon by two notes, manufatture by their own proper 
movements all the varied combinational tones which his theory 
postulated. He therefore beliefed that combingtional ones 
were largely ear-made. 

You will obsétve that his theory of discord is quite unaffected - 
by the question whether the combination tones are or are not 
sometimes objective, Provided only shey are produced at all, 
it is immaterial whether they are produced in the ear itself. 
Von Helmholt% admitted that thaaphenomena we observe are-in 
most cases ear-made tones; but he also asserted that they were 
sometimes objective, and could set bodies tuned to vibrate with 
them in resonfnt motion. This latter statement has been 
denied with singular unanimity, sometimes, I think, without 
due regardeto the dimitations which Helmholtz himself placed on 
the cogditions under which the objective character of the notes 
can be realised. 

All ordinary calculations eas to the productgon and mingling 
of differeng waves of sound are based upon the supposition that 
the displacements ef the particles of air, or other pody through 
which the sound is travelling, are very small. If this is so, the 
force which tends to restore each disturbed particle to its 
ordinary position of equilibrium is accurately proportional to 
the amount of the displacement. 

In von Helmholtz’ view, objective combination tones’ were’ 
in general produced when the disturbance was so great that’ 
this condition was no longer fulfilled. Wiolence *is of 
the essence of the explanation. Hence the siren, where 
both sets of Moles open into the same smal] wind- 

echest—the harmorlum, in which two reeds alternately close 
and open slits in the same enclosure, are the instryments best 
suited to producethem. Of these the siren is the more efficient. ’ 
Von Helmholtz convinced hfmself that the combination tones: 
produced by the harmonium are for the most part ear-made, 
He expressly stated that “when the places in which the two’ 
tones are struck are entirely separate and have no mechanical 
connection, as, for example, if they come from two Singers, two 
separate wind instruments, or two violins ”——to which we may 
add two tuning-forks—“ the reinforcement of the combinational 
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tones by resonators is small and dubious.” (* Sensations of 


Tone,” translated by Ellis, p. 157.) 

Now this reinforcement by resonators has been altogether 
denied by most of those who have taken an interest in the 
matter, while, if an exception is allowed, it isin favour of the 
beats of a disturbed unison, the observed effects being ascribed 
to the beats, and not to the difference tene. R 

Some writers make no exception whatever in their denial of 
the objective reality of what may be broadly termed secondary 
fones. Thus Mr. Bosanquet, who made a most careful series 
of experiments some fourteen years ago, stated that ‘‘ the 


ordinary first difference tone . . . is not capable of exciting. 


a resonator. ... In short, the difference tone of Helmholtz 
Z. . as ordinarily heard, is not objective in its chd¥acter.” 
(Proc. Phys, Sot. iv. 1881, p. 233-) , a 

` Prof. Preyer, too, using very sensitive tuning-forks, found 
that the differential tone given by two forks did not affect a 
fork the frequency of which corresponded with its own, except 
in cases where the difference tone was itself a parti&l of one of 
the forks. 

* It must be remembered that the assertions of Helmholtz as 
to the experimental proof of the objecgive nature of the tones 
were made witl’ reference to those instguments which he regarded 
as most likely to produce objective notes, viz. the siren and the 
harmonium, and that, therefore, experiments with forks hardly 
affect his position. , 

Let us now try with the siren whether it is possible to confirm 
or to disprove the validity of his views. e . 

For this purpose the rather bulky apparatus which you see 
before you has been constructed. I should hardly have been 
able, to realise the idea embodied init, at all events in time to 
show it to you this evening, if I had nat been favourably 
situated in two respects. In the ficst place, I have had the 
zealous co-operation of one of my assistants, Mr, Edwin Edser, 
who has not only made all the parts of the apparatus’ that re- 
quired to be newly made.gbut has thrown himself “nto the 
investigation with the utmost energy, working at it late an@ 
early, and making many valuable suggestions and improve- 

“ments. In our joint work we have been helped by some of'my 
senior students and not&bly by Messrs. Cullen and Forsyth, 
In the second place, I have had at my disposal the magnificent 
collection of acoustical apparatus in the National Museum at 
South Kensington, some of which I am allowed, by the kind- 
ness of the Department of Scignce and Art, to bring here this 
evenihg, . 








The essentiai part of the appiratus, Fig. 1, is a tuning-fork, F, 
to one prong of which is attached a mirror, M, and to the other 
a square of thin wood, strengthened by ribs, which is of the same 
weight asthe mirror. The fork thus loaded has been compared 
with one of Konig’slargestandards by means of Lissajous’ figures, 
Tts frequency does not differ from 64 complete vibrations per 
second by more than one vibration in two minutes. The shank 
is supported by. a mass of lead’, which in turn i$ placed upon a 
paving-stone. 
necessary for producing Michelson’s tinterference bands. The 
mirror, M}, is silvered so thinly that half the light whichTalls upon 
it is reflected, and half is transmitted. à + 

. A ray proceeding from the lantern, L, will be divided at M}, into 
two, which follow the paths 1.M,M,M,B and LM,MM,B respectively. 
Interference bands are thus produced, which can be projected on 
to a screen, so as to be rendered visible to a large audience. 

If the prong of the tuning-fork moves through the eighty- 
thousandth of an inch, that is, through a distance equal to a half 
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wave-length of iight, the path of the ray which falls upon it is 
shortened by a whole wave-le: gth, and the position of each band 
is shifted to that previously held by its neighbour. If the fork 
vibrates with an amplitude of this almost infinitesmal amount, 
the bands will disappear, or will alternately appear and disappear 
according to circumstances. The fork may therefore be used 
to detect by resonance the presence of vibrations, the frequency 
of which is 64 fer second, ' 

A priori, there were two difficulties of opposite kinds which 
made it doubtful whether the fork would be an efficient weapon 
for the purpose for which it was to be used. 

In the first place it would feel tremors of any sort, and it was 
doubtful whether it would be possible to discriminate between 
mere shakes and the vibrations which were to be studied. This 
difficulty has been very largely overcome. 


The tahle on which the apparatus stands rests on india-, 


rubber. On'the table are a pair of library steps ; these support 
two pieces of wood, which are heavily weighted and rest on 
india-rubber balls. From these two beams hang steel wires, 
which carry india-rubber door-fasteners, and these in turn sup- 
port two rods on which the paving-stone is placed. By this 
alternation of elastic and of heavy bodies we can make the 
bands absolutely steady, unless the disturbances are violent. 
The quiet movements necessary for wo: king the apparatus, the 
blowing of the bellows, and the like, produce no effect. On the 
other hand, theshutting of a door in a distant part of the build- 
ing, the rumble of a cart in the street, will cause the bands to 
disappear. A great deal of the work on which we rely has 
been done at South Kensington between’ midnight and three 
o’clock in the morning. Trustworthy observations have indeed 


been made at other times, but it is only in the still small hours 


that the apparatus is at its best. 

The second doubt was of a different kind. It was certain 
that the instrament would be more or less shaken ; it was not 
quite certain whether the fork would respond to vibrations of 
the given period. It is easy to set a tuning-fork in vibration 
by resonance when it is mounted on a sounding box, but in that 
case the vibrations of the enclosed mass of air are communicated 
through ‘the box to the fork. When the stalk of the fork is 
held rigidly, a tuning-fork is notoriously difficult to excite by 
resonance. This objection is, of course, to some extent counter- 
balanced by the- extraordinary sensitiveness of the means of 
detecting the vibrations, but it is necessary to supplement this 
The instrument used is‘a siren (s). In front 
of itis placed’a hollow wooden pyramid, the narrow end of 

. ~y 





which is near to, and is of the same area as the wooden plate 
attached to the tuning- fork. This serves to collect the waves 
of sound, and to concentrate them on the fork. Behind the 
siren is a large resonator by König, timed to respond.to 64 
vibrations per second. . 

In some respects the apparatus requires careful handling, '. Of 
course if you blow down the collecting cone the fork may be 
disturbed, and sometimes a particular note of the siren appears 
to affect the fork for no very obvious reason, Probably the 
resonance of the air in the cone, or the vibrations of the wooden 
disk, may at times be the causes of such effects. We have, how- 
ever, found that whatever they may be due to, they differ in 
appearance from those produced by vibrations synchronous with 
the periodic time of the fork, and they can in general be got rid 
of by a very slight readjustment of the apparatus, The fact 
that our main conclusions do not depend on any such nicety, is 
proved by the fact that the instrument has been set up twice in 
the laboratory, and once in the lecture-room in the College, In 
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each case all the experiments have been successful, aad on one, 


occasion only were we troubled by a disturbance due to a 
note (of about 253 vibrations) when sounded alone. A slight 
readjustment of the cone,- however, eliminated this effect 
entirely. 

Such difficulties make it no easy matter to set up the apparatus 
in a hurry, and the most I can hope to do this evening is to 
demonstrate to you the methods of using it. I cannot under- 
take to make the actual measurements before you. 

It is, however, desirable to illustrate the seusitiveness of the 
apparatus to vibrations of 64 per second, and its insensitiveness 
to other sounds. 

Provided the current of air does not travel directly down the 
cone, organ-pipes may be blown just outside it without pro- 
ducing any effect. One of Konig’s large tuning-forks may be 
howed strongly without effect. . 5 g 

If, however, the exciting fork be tuned to 64 vibrations per 
second, and if it be struck as lightly as possible with the 
handle of a small gimlet, used as a hammer, the handle having 
been previously covered with india-rubber, the bands will 
immediately vanish, though the note produced is often quite 
inaudible, even to a person whose ear is placed close to the 
fork. 

- Let the weights on the fork be shifted so that it makes 
63°5 vibrations per second, then the resonating fork beats. and 
the bands regularly appear and disappear everytwo seconds. 

Having thus explained the construction and working of the 
apparatus, let me show you how we have tested whether it 
responds to a difference tone. When the proper rows of holes 
are opened, the siren will give simultaneously the ¢ of 256 and 
the ¢’ of 320 vihrations, The interval is a major third, the 
The pitch is determined by 
the beats between the upper note and a standard tuning-fork 
which gives e’. Sounding the upper note alone no effect is pro- 
duced on the interference bands, as the beats first appear, then 
die out, and are finally heard again when the note given by the 
siren is too high. a 

It could be shown in like manner that the 256 note alone 
produces no effect, but if, when the standard fork of 320 
vibrations and the upper note of the siren are judged to be in 
exact accord, the 256 note be also produced, the bands im- 
mediately disappear. Sometimes, of course, a small error is 
made in the estimate of the pitch, and the effect is not instant- 
aneous, but in every case the bands disappear when the beats 
between the two notes are so slow that they cannot be 
distinguished. 

It is therefore evident that Helmholtz was right when he 
asserted that the difference tone given by the siren is objective. 
It exists outside the ear, for it can move a tuning-fork. 


(Zo be continued.) 





JAMES WATT AND OCEAN NAVIGATION} 


[F it be asked what James Watt did during his long, busy, 

and eventful life to improve ocean navigation, or to adapt 
the steam engine to the work of propelling ships, I am obliged 
to reply that I am not aware he personally did anything, or even 
that he concerned himself much about the matter. He took no 
active part that we know of in applying or adapting his steam 
engine to the ;ropulsion of ships. The reason probably was 
that after his attention was first directed to the subject of the 
steam engine, or fire engine, in 1759, his whole energy 
was expended, first in improving the steam engine and 
making its manufacture commercially successful, and afterwards 
in executing the orders that came for pumping and other engines 
that were required for mines and manufactures, In the case of 
most of the greatest mechanical inventions—Watt’s among the 
number—it has not been the ideas or the inventions by them- 
selves that have brought success, prosperity, or even satisfaction 
to their owners. These results have had to be painfully and 
slowly evolved out of long and costly practical demon trationg 
and experience of the alleged merits of the invention. James 
Watt toiled, suffered and endured for more than twenty years 
after his discnvery of separate condensation in 1765, before he 
could see that his steam engine would ever bring him anything 


1 Abstract of the Watt Lecture, delivered by Dr. Francis Elgar at 
Greenock, on January 18. 
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but disappointment, loss, and misery. It is highly charact: ristic, 
however, of Watt’s fertile and original genius, and significant 
of what he might have done to develop the marine engine at 
the commencement of its history, had he taken the matier up, 
that upon the two principal ‘occasions we know of when he 


gestions, Thus, when Wait sent, drawings of his engines to 
Soho in 1770 for Mr, Béulton to construct one for experiment, 
and had been told that it was intended to make an engine to 


spiral oar for that purpose, or are you for two wheels ?”’ and to 
maké his meaning clear he sketched a rough but graphic outline 
ofa screw propeller. This is, perhaps, the earliest suggestion of 
a ScréWe propeller, except that it was proposed by Daniel 
Bernoulli, the mathematician, in 1752. Again, in 1816, four 
years after the first Clyde steamboat, the Comet, was built at 
Port Glasgow, when Mr. Watt was upon his last visit to 
Greenock, he went to Rothesay and back in a steamboat. At 
that time the engineer did not reverse his engines, but merely 


draw canal boats, Watt wrote, ‘‘ Have you ever considered a' 


applied his mind to the subject, he made very pregnant sug-" 


stopped them some time before the vessel reached her mooring- | 


place, and let her gradually slow down. James Watt, then an 


old man ofeighty, tackled the engineer of the“boat, and showed | 


him how the engine coul@® be reversed. He trigd to explain 
this with the aid of a foot rfle, but not being successful in doing 
it to the compk te satisfaction of the engineer, he is said to have 
thrown off his overcoat And gévén a practical demonstration. 
Although Watt never took up the subject of s'eam navigation 
and never made a marine engine, still he was in reality its 
originator, because*he discovered and provided the means by 
which it could be applied with advantage to the propulsion of 
ships. Each of his great improvements upon the old engine 
that worked by atmospheric pressure and condensed its steam 
in the cylinder—sueh as the separate condenser, the working 


by steam pressure as well.as by pressure obtained by vacuum, the ' 


double action of the steam in the cylinder on both sides of the 
pisten, working the steam expansively, the centrifugal governor 


fg automatically regulating the @peed of the engine, and’ 


many others—was a direct adaptation for marine purposes. . 


There is one point in-the history of shipping at which we 
can draw a definite line between old and new when changes 


were made so radical in their nature, and so rapid and universal ' 


in their operations, that all which came after is fundamentally 
different from what existed before.e The period of transition 
falls in the early part of the present century, when the propul- 
sion of ships by steam power was substituted for propulsion, by 
the wind—the motive power that had been employ@d from time 
immemorial—an@ when the material out of which their hulls 
were built was changed from woo to iron, The lates 
ness of this period and its near prgximity to the present, 
is illustrated by the fact that it ‘was not till after the 
accession of HSM. Queen Victorja that steamships and ships 
built of iron came to be regularly employed in ocean navigation, 
At the close of the first third of the nineteenth century, the 
over-sea trade of the world was carried on with ships that were 
all built of wood and propelled by sails. Only about 200 of 
these werepver 509 ténsin burden, or much qver 100 feet long. 
Nothing approachjng to such a rapid and complete revolution 
as thes€ two great changes brought about in the dimensions, 
forms, and all the characterisfics and qualities of ships, in the 
conditions of life on board ship, and in travelling by sea, was 
ever experfenced before in the known history of shipping. All 
the old ships of Which we have any knowledge~and by old 
eships I mean all that existed prior to the introduction of steam 
—were built and fashioned entirely by manual power, 
with the aid of very simple tools ; and they were either pro- 
pelled through the water by manual labour, or by sails that 
could be worked in the simplest manner by the crew. One of 
the broadest distinctions between the slips of the past thas were 
built of wood and propelled by sails and those of the present 
that are built of Bon or steel and fropelled by steam, is. that 

verything had to b@ done in the former by the hand of man, 
without any aid from machine tools or other modern labour- 
saving and*labour-helping appliances. And this was so both 
in preparing tke materials used in building the hull and shaping 
them to their requisite form, putting them in position, fastening 
them together, and in working the ship at sea and handling the 
sailsso as to make the pressure of the wind most effective for 
propulsion. In modern ships, almost everything is, onthe 
other hand, done by steam-power in its various applications. It is 
by this means the plates which form the hull are first of all rolled 
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andareafterwards cut, drilled, bentto the required form, and many 
of them riveted ; and it is by steam-power also that ships, after 
they are built, are propelled through the water, steered, pumped- 
and drained, ventilated, lighted, loaded and discharged ; the 
anchor is weighed, guns are trained, loaded and fired, and all 
the principal working operations are carried on. There could 
have been no great difference in size be{ween the ships of 2000 
years ago and the trading vessels of the last century. It is 
the application of steam-power to propulsion and to manu- 
facture that has enabled vessels to be produced the dimen- 
sions and proportions of which were formerly unapproach- 
‘able, The employment of ‘iron and steel as the material of 
construction would have been impossible without the aid of 


‘ steam-power ; and it is the extra strength of hull obt&ined by 


these means which enables ships to be built of the large 
size that has now become common. Steam-power has thus not 
only furnished a mode of propulsion certain and regular in 
its action, and enabled ships to make their voyages with little 
or no regard to wind or weather, but it has, in m&nufacturing 
the raw material out of which ships are built, permitted the 
dimensions to be wry largely increased, and that not only with- 
out risk and inconvenience, but with very great iacrease of 
accommodation, comfort, and safety. It is sometimes thought 
that the largest ships are essentially more unsafe than those of 
smaller size; the fact is, intsease of size enables a vessel not 
only, to be made easier in her m&vements at sea and less affected 
by the waves across which she is travelling, but it also 
enables the largest ships to be divided infg so many separate 
water-tight compartments as to be practically unsinkable by the 
action of the heaviest seas, or by the worst effects of a collision. 
I do not say that all large ships aresconstructed so as to possess 


P this high degree of safety, but many of the latest ones are, and 


.it is perfectly practicable to obtain in cases Where safety is the 


‘| principal corfsideration. In small vessels the same degree of safety 


could not always be obtained. Safety is a quality that can be much 
increased by growth in dimgnsions. ° > 

Although James Wat? may not have helped actively m 
the application of steam-power to ships, it is really to 
him and his inventions we have to look as the source whence 
all the great,modern *improvements ia “ocean navigation 
have been derived. We find in‘ James Watt the typical 
engineer. , He was a great philosopher and a great mechanic. 
He possessed just the combihation of qualities and the tempera- 
ment requisite to enable a man to ascertain what may 
be ¢earned epf the forces “of nature’ and their mode of 
operation, and to utilise and apply these in the most direct way 
for producing a required result. He formed tat happy union 
of what is commonly called the ‘‘ theoretical” with the 
“ practical” man. Few as there was no better practical 
mechanic than Watt in the country, so was there no more 
diligent student of the scienees related to the “subjects of his 
work, or a more patient and thorough investigator of. the 
principles or theories upon which it depended. He tested 
everything by experiment; and it is said that when asked an 
opinion of a novel invention or proposal, his reply invariably 
was, ‘‘Make a mddel.” But having ascettaiged by experiment 
all he could learn of the facts connected witheny subject he was 
investigating, he was never satisfied till these could be explained 
by some physical law with which tey could be shown to accord. 
His mental attitude towards the great mechanical pyblems he 
took in hang was that of one engaged in a glose and desperate 
struggle with nature herself, questioning, cross-examining, 
testing by experiments, attacking from all sides, and refusing to 
give in till he had succeeded in discovering the particular secret 
he required to know, A favourite saying of his was, ‘f Nature can 
be conquered, if we can but find out her weak side.” 

We thus see what are the qualities necessary to make a great 
engin@er, Théy are mechanical skill and experience, scientific. 
knowledge-and capacity, great powers of observation and original 
investigation, energy, patience, and untiring perseverance, There 
have been great engineers who heve exhibited certain of theses 
qualities inga very high degree, but none who possessed all 
together in such full measure and such harmonjou$ blending 
as we see inthe case of Watt. No one man could otherwise, 
in a few years, have transformed so rude and imperfect a machine 
as the steam-engine was when Watt first took hold of it into’ the 
most perfect instrument that the working capabilities of the 


time admitted. The proof of Watt’s great power as a: mechanic’ 


and philusopher combined are to be found in-the fact that he 
perfected in such a short time, within the limitations that were 
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-imposed by the quality of the materials and the workmen of the 


day, the greatest work that has been performed by any engineer 
of modern times. 

We often hear the question asked by anxious parents of 
aspiring youths: How can my son, or how can J, as the 
case may be, become an engineer or a naval architect?. Thi 
is sometimes asked as though the making of an engineer or 4 


‘naval architect were perhaps a matter of three or fou 


years’ work in an office, combined with a certain 
amount of study of books, or attendance at lectures. Ther 
are few persons not belonging to one of the many 
branches of the engineering profession who know what thi 
question really means. Engineering—and when I say engineer- 
ing, I include in the term shipbuilding and all other branches 
of that grand profession, ‘‘ whereby the great sources of power 
in nature are converted, adapted, and applied for the use and 


convenience of man ”—engineering has of late become some» ° 


what fashionable, and has attracted the notice of classes in the 
community who at one time would have despised it as a base, 
mechanic art, and turned their backs, upon it. It has apparently 
acquired the-reputation of being a well-paid profession and of 
being worth belonging to, ina money sense. To the general 
body of inquirers who thus look to engineering as offering better 
financial prospects than the army or navy, than the law, medicine, 
or the Church—including some who think there might be a 
chance in that dérection after failing to qualify for one of the 
professions named—let me say that the prospects of success are 
very remote unless he who enters upon it is gifted with 
mechanical aptitude and skill, is willing to gain experience by 
a long course of hard work, and at the same time has the 
capacity, the taste, and the time for acquiring a sound knowledge 
of the mathematics and the physical sciences that relate to the 
particular branch of engineering he may think of taking up. 
Competition is now very keen in all departments of engineering, 
and what prizes there may be to strive forin them, can only fall 
to those who are exceptionally gifted with knowledge, experience, 
energy, and determination. ` An ordinary student or apprentice 
who can only learn what some one teaches him, and has not 
much faculty for independent observation, or for reflecting upon 
and discovering the causes of the many things he sees going on 
all around him, is never likely to be‘more than a subordinate in 
the ranks of the profession, a hewer of wood and a drawer’ of 
water, for others who have greater power of acquiring know- 
ledge, of thinking for themselves, of observing and investigating 
closely and accurately the causes of defects and difficulties that 
arise out of their work, and of devising the nécessary means of 


‘overcoming them. 


If poets ‘fare born and not made,” I am sure it is equally 
the case with a great engineer like James Watt. His 
wonderful mechanical skill and ingenuity were natural to 
him, and were the means of determining the course his life 
would take.’ But even with all that, it is quite clear he could 
never have made his great discoveries and improvements 
had he not been a naturally gifted and diligent student, 


and acquired all the knowledge that was obtainable 
at the time of mathematics and natural philosophy. 
It is true that scientific study alone cannot make 


an engineer; but with the example of such a great mechanic as 
James Watt before us, it would be very presumptuous for any 
to say of himself that his own practical knowledge and judg- 
ment are sufficient to make him a fully-qualified engineer without 
studying what others have said or done upon thesubjects of his 
work, or the physical laws that underlie the whole fabric of his 
practice and ideas. I would be the last to encourage any young 
man to suppose that a short course of study, or even great progress 
in mathematics and the physical sciences, would justify him in 
thinking himself an engineer ; but I am at the same time per- 
fectly sure that no one, however great his mechanical skill and 
ability might be, could ever become an engineer in the true 
sense of the term without following Watt’s example of 
studying, thinking, and diligently acquiring all the know- 
ledge of nature and nature’s laws he can obtain ; and 
applying such knowledge to the better understanding of 
tle principles which relate to his work, and upon which 
the degree of success he may achieve in it depends, 

One other remark with regard to James Watt. I have spoken of 
the great benefits we have derived in this country from the appli- 
cation of his steam-engine to ocean navigation by drawing the 
various parts of the world closer towards us, and converting the sea 


into a broad highway that unites us to the different continents 
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and islands upon it in a neighbourhood which ise becoming 
nearer and more intimate every year. We often speak com- 
placently of the advantage this is to our own country in parti- 
cular—of what it has done in enormously increasing the wealth 
and prosperity of the rich, and ameliorating and brightening the 
lives of the poor—in promoting the growth of our manufacturing 
trades—in enabling food to be imported from abroad in large 
and regular supplies at much cheaper rates than we could pro- 
duce it ourselves in these islands, and in the great increase of 
population that the growing prosperity of the country and the 
easier conditions of life have thus brought about. All this is 
true, and it represents an extent of change and of progress dur- 
ing a short space of time that we can only look and marvel at, 
as being due to so large an extent to the results of one man’s in- 
ventions. But there are other feelings with which we do well to 
regard the matter besides those of wonder and admiration, and 


`. df self-satisfaction with the great prosperity and the numerous 


advantages the country has reaped. We have been favoured 
above most other peoples by all these great changes, and 
have been blessed in very -bountiful measure. We must 
not forget, however, that among the privileges we thus enjoy, 
that of immunity from danger and harm is not included. 

. There are few pleasures or privileges to be had without alloy; 

‘and we now find, as a set-off against the benefits obtained 
through the improvements in ocean navigation, that we have 
much greater responsibilities and difficulties in protecting our- 
selves against danger, and in preserving unimpaired for the 
future the heritage of power and. prosperity that has been 
handed down to us, The same causes that make ocean navi- 
gation easy, swift, and certain for us, make it easier also for any 
possible enemies: to attack us,. The great increase of popu- 
lation, due to the recent growth of wealth and prosperity, 
requires for its existence constant supplies of raw material to be 
kept up fiom abroad, in order that our surplus hands may be 
profitably employed in manufactures, and it requires also large 
and continuous food supplies from outside in order that it 
may be fed. Hence the great problem of the time for this 
country—how to protect ourselves against the dangers and 
drawbacks of the new state of things, while enjoying for the 
time its advantages and reaping its rewards; and how to effec- 
tually shield the. vulnerable points in our armour that have 
arisen out of changes and improvements which brought so much 
good in other ways, It is upon the sea that any real danger to 
England would arise; and upon the sea it would have to be 
met. Let us hope that the nation which has covered all the 
seas of the world with its ships will not now fail in energy and 
enterprise, or be slow in providing and maintaining adequate 
defence of what it has produced with such success, and out of 
which it has reaped such rich reward. If we were to fail thus 
in our duties, and*so shirk our responsibilities, the improve- 
ments and benefits we owe so largely to the genius of James 
Watt might, after all, prove a curse instead of a blessing ; and 
we should be unworthy: of the country and the race which 
produced the great engineer who taught his contemporaries, more 
than one hundred years ago, how to manufacture Power. 








UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 
OxForp.—My, Francis Gotch, F.R.S., Holt Professor of 
Physiology in University College, Liverpool, has been elected 
to the Waynflete Professorship of Physiology, vacated by the 


appointment of Dr. Burdon Sanderson to be Regius Professor’ 
o 


Medicine. Prof, Gotch is no stranger to Oxford, having 
been for some years assistant to his predecessor in the Waynflete 
Chair. ` 

CAMBRIDGE, —Dr. W. S. Lazarus-Barlow, of Downing 
College, has been appointed Demonstrator of Pathology in the 
room of Dr. J. Lorrain Smith, who has been elected Lecturer 
in Patholegy at Queen’s College, Belfast. : 

The Examination in Sanitary Science for the University 
Diploma in Public Health will begin on Apuil 2. 

e 

Hitherto one of the conditions which had to be fulfilled 
before the Science and Art Department made payments to the 
Committees of schools or classes, for the instruction of s:udents, 
has been that the parents of a student should not have an 
income’ exceeding £400 a year from all sources. A Blue- 
paper now informs us that the Lords of the Committee of 
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Council of Education have decided to enlarge this limit to 
4500 per annum. In future, therefore, the student on account 
of whom a claim is made must belong to the category of 
“* persons in the receipt of not more than 4500 a year from all 
sources, that is, who are allowed an abatement of the income- 
tax; and their children if not gaining their own livelihood.” 
This example could be followed with advantage by the Tech- 
nical Education Committees of those County Councils that 
restrict their Scholarships to competitors whose parents are in 
receipt of less than £120 a year. 





SCIENTIFIC SERIALS. 


Bulletin de ? Académie Royale de Belgique, No. 1,—Is the 
declination indicated by a compass independent of its magnetic 
moment? by Ch. Lagrange. According to Gauss’s theory it 
may be assumed that the magnetic axis of a magnet lies in the 
direction of she lines of force of the field, whatever its magnetic 
moment may be. But in practice it is found that the orienta- 
tion of a magnet depends upon the strength ofits magnetisation. 
Since thesg systematic differences are not due to magnetic farce, 
they must be due to som® other force, probably a force hitherto 
unknown. Hence the magnetic chart of the earth calculated 
by Gauss’s theory cannot be consj@ered rigidly correct. A new 
constant must be introduced, depending upon the declinometer. 
The author foreshadows an explanation of these facts, based 
upon the “circulation of the ether,” and intimately associated 
with the physics of the globe.—Double decompositions of 
vapours, by Henryk Arctowsky. It is not necessary that two 
substances should be dissolyed in water to bring about their 
mutual decomposition ; or their “ionisation,” in terms of the 
electrolytic theory, is not altogether dependent upon water. 
Freshly sublimated mercuric chloride and flower¢ of sulphur 
were placed in small vessels insidg a Bohemian glass tube over 
an organig combustion furnace. A current of pure dry hydrogen 
was introduced, which on heating fo¥med sulphuretted hydrogen 
with the sulphur. This gas and the vapour of HgCl, gave a 
precipitate of mercuric sulphide on the walls of the tube. This 
reaction, which is @ontrary to Berthelot’s principje of maximum 
work, does not take more time than the corresponding reaction 
in water. To prove that it was a true double decomposition, 
CO, was substituted for the hydrogen, when it was found that 
the sulphur vapour alone was unable to attack the mercuric 
chloride. . ° 


<- 
Bulletin de pence des Sciences de St. Pélersbourg, fifth 
series, vol. 1, No. 4, 1894.—Minuses of proceedings for 
Octoher last.—On derived functions of superior orders, by 
N. Sonin (in Russian).—Crustacea Caspia : contributions to 
the knowledge,of the Carcinological fauna of the Caspian Sea, 
by G. O. Sars (in English, with eight plates), The Gammaridez 
are continued, and the following species, mostly new, are 
described and figured: Gammarus Warpachowskyt, minutus, 
macrurus, compressus, similis, robustoides, crassus, abbreviatus, 
and odesus, and Nitfargoides caspius, Grimm.—On the trans- 
formation ®f Periddical Aggregates, mathematical paper by H. 
Gyldég (in Germen).—-On Free Energy, by B. Galitzine (in 
Russian). 





SOCIEJIES AND ACADEMBES. . 
LONDON l 


Royal Society, January 24.—‘‘Notes of an Inquiry into 
the Nature and Physiological Action of Black-damp, as met 
with in Podmore Colliery, Staffordshire, and Lilleshall Colliery, 
Shropshire.” By Dr. John Haldane. ; 

Black-damp, sometimes also called choke-darfp, or ‘‘sfythe,” 
is one of the gases frequently found in the workings of coal 
mines. It is diffinguished from ffre-damp by the fact that it is 
got explosive when*mixed with air, but extinguishes flame ; and 
from after-damp by the fact that it is not the prodyct of an ex- 
plosion, bfit collects in the workings under ordinary conditions. 
Like alter-dafap and fire-damp, it produces fatal effects when 
inhaled in sufficient concentration, A further distinction has 
been drawn between black-damp and white-damp, which latter 
is.described as capable of supporting combustion, while at the 
same time acting as a poison when inhaled. 

The author ,has made a number of observations on, con- 
centrated black-damp from two pits, the first being in a fiery 
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and the second in a non-fiery district. The conclusions arrived 
at areas follows: 

(1) The specimens of black-damp consisted when undiluted of 
nitrogen containing an admixture of a seventh to an eighth of 
its volume of carbonic acid. 

(2) Air containing just sufficient black-damp to extinguish a 
candle or oil lamp produced no immediatgly sensible action ona 
man, A mixture of about 16 per cent. of the black-damp and 
84 per cent. of air extinguished candles and lamps, whereas a 
mixture of about 60 per cent. of the black-damp and 40 per 
. cent, of air would be required to produce immediate danger to 

life. 7 

(3) The dangerous physiological action of black-damp is due 
to deficiency of oxygen, not to excess of carbonic aci& The 
effect first appreciable when increasing proportions of black- 
damp are breathed is, however, due to carbonic acid alone. 


February 21.—‘‘The 

Atmospheres 
Clowes. 
: In a former paper (Roy. Soc. Proc., vol, \vi.), the author 
communicated the®results obtained by mingling gases, which 
were extinctive of flame, with air, uneil a flame burning in the 
air was just extinguished. The gasé@s used in the experiments 
were carbon dioxide and nitwogen. Each of these gases was 
separately introduced into the*ajr, an@ the composition of the 
. atmosphere thus produced, which just extinguished flame, was 
determined by chemical analysis. 

The general results arrived at were:— ° 

(1) Ihat wick-fed flames require atmospheres of very similar 
composition to extinguish them: while gas-fed flames require 
© atmospheres of widely differing composition. . 

-(2) That nitrogen must be added in larger proportion than 
carbon dioxide, in order to extinguish the same flame. 

(3) That the minimum proportion of extinctive gas which 
must be mingled with air fn order to extinguish aflame is 
independent of the size of tlee flame. 

A supplementary series of experiments has now been under? 
taken in order to determine the composition of the atmosphere 
extinctive of each flame,which is producedeby the flame itself 
when burning ‘in an enclosed volume of air at atmospheric 
pressure. The apparatus used and the method of experimenting 
are fully described. a 

As in the previous series of experiments (Joc. cit.) the com- 
bustjble substances used were chiefly those which are burnt for 
ordinary heaffng and lighting purposes—namely, alcohol (abso- 
lute), alcohol (methylated), paraffin (lamp gil), colza and 
paraffin, candle, hydrogen, carbon monoxide, methane, and 
coal-gas. è 

Determinations were tade of the percentage composition of 
the residual atmospheres lefi by the flames, amd these were 
compared with the composition of the artificial atmosphere in 
which flame is just extinguished, and with the composition of 
atmospheres which are respirable according to, the recent ex- 
periments of Dr, Haldane (Proc. Roy. Soe.). 

The conclusions drawn from the tabulated results of the 
experiments published in the paper are that :— , 

(1) The flames of the combustible gases #nd liquids,ewhich 
were experimented upon, produce, at the point of extinction in 
an enclosed atmosphere, a chang? in the proportion of oxygen 
in the air generally corresponding to that produced By prepar- 
„ing extinctivé atmospheres by artificial mixt®re. 

(2) The flames of candles and lamps, when they are extin- 
guished by burning in a confined space of air, produce an 
atmosphere of almost identical composition with that of air 
expired from the lungs. 
` (3) The extinctive atmospheres produced by the combustion 

` of the flames of candles and of lamps, and the air expired from 
the lungs after inspiring fresh air, are respirable with safety. 

(4) The extinction of an eordinary candle er lamp flame is. 
not necessarily indicative of the unsuitabiliyy of an atmosphere 
to manan life when it is breathed. s 


Composition of the’ Extinctive 
produced by Flames.” By Pyof. Frank 


“Geological Society, February 6.—Dr. Heny Woodward, 
F.R.S., President, in the chair.—On bones of a Sauropodous 
“Dinosaur from Madagascar, by R. Lydekker, F.R.S. Toe bones 
‘described in the paper were cullected by Mr. Last to the east of 

* the town of Narunda, on the north-eastern coast of Madagascar. 
They include vertebree, limb-bones, and portions of pectoral and 
-pelvi girdles, These bones were described in detail, and the 
‘animal which possessed them was referred to the genus Bothrio- 
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spondylus, Owen ; a dorsal vertebra, described in the paper, . 


being \aken as the type of the new species. The identification 
of the Malagasy reptile with a type occurring in the Jurassic 
rocks of England harmonises with the reference of some of the 
strata of the island to the Jurassic period.—On the physical 
conditions of the Mediterranean basin which have resulted in a 
community of some species of freshwater fishesin the Nile 
and the Jordan waters, by Prof. E. Hull, F.R.S. The author 
summarised the evidence in favour of the existence of barriers 
in post-Miocene times, separating the Mediterranean area intoa 
chain of basins. He brought forward arguments in support of 
his contention that the waters of the eastern (Levantine) basin 
became fresh during a period when the area of evaporation was 


smaller, and the supply of river-water greater, than at present. . 


Into this freshwater lake the waters of the Nile would flow 
directly, He had elsewhere given reasons for believing that the 
Jordan Valley from Lake Huleh to Arabah was the bed of a lake 
over 200 miles Jong, and at least 1300 feet above the present 
level of the Dead Sea. He suggested that the waters of this 
lake escaped into the Levantine basin through the plain of 
Esdraelon. With such physical conditions existing, the fauna 
of the Levantine basin would have had a means of spreading 
throughout the whole system of waterways connected with it. 
In conclusion the author added some observations on the changes, 
which occurred in the Mediterranean area subsequent to the 
post-Miocene egoch of earth-movement.—On the loess and 
other superficial deposits of Shantung (Northern China), by S. 
B. J. Skertchly and T. W. Kingsmill. The following 
deposits were described in the order of their antiquity :—(1) 
Recent fluviatile deposits. (2) Marine sands with Cardium, 
Ostrea, and Bulla, extending toa height of 200 feet above 
sea level, and indicating former submergence to that amount. 
(3) Old river gravels, often resting on loess, and possibly con- 
temporaneous with the marine gravels, They furnish part of the 
evidence relied on by the authors for supposing the existence at 
that time of a climate moisture than the present one. (4) Loess. 
(5) Basement-yravels having the samé relation to the loess that 
the Upper Greensand bears to the Chalk. The Joess east of the 
Pamirs is extensively developed over an area of over one million 
square miles. It is sometimes over 2000 feet thick, and occurs 
up to several thousand feet above sea-level, Evidence was 
brought forward by the authors with the intention of establishing 
the absolute want of connection between the Chinese loess and 
the present river-systems, its original stratified condition (as 
shown by variation of tint and horizontality of layers of concre- 
tions), and its subsequent reariangement to a great extent. The 
absence of marine shells was discussed, and the suggestion 
thrown out that the shells had been destroyed by percolating 
water. The authors gave their reasons for supposing that the 
loess is a marine formation, and stated that the sea need not 
have reached to a higher level than 600 feet above the present 
sea-level, for the Pamir region where it occurs, 7000 feet above 
the sea, is an area of special uplift. They maintained that there 
are no proofs of the glaciation of Northern and Eastern Asia, 
so that Chinese loess could have no connection with an area 
of glaciation. They stated that.the zoological, ethnological, 
historical, and traditionary evitence alike pointed to the former 
depresssion of Asia beneath the sea, and the subsequent 
desiccation of the land, consequent upon re-elevation. 
Mathematical Society, February 14.—Mr. A. B. Kempe, 
F.R.S., Vice-President, in the chair.—The chairman announced 
the decease, since the January meeting, of Prof, Cayley, F. R.S., 
and SirJ. Cockle, F.R.S., and stated that the Society had been 
repre-ented at the funeral of the former by the President, him- 
self, and Profs. Elliott, F.R.S., and Henrici, F.R.S. Messrs. 
Walker, F.R.S., Glaisher, F.R.S,, and Elliott, F.R.S., paid 
tributes to the memory of the deceased gentlemen, and a 


resolution was passed unanimou-ly that the President (Major ` 


Macmahon, F.R.S., who was absent owing to a domestic 
affliction) be requested to convey, in such form as he should think 
fit, votes of condolence from the Society to Mrs. Cayley and Lady 

ockle.—-Dr. Hobson, F. R.S., gave a brief sketch of a paper, 
by Mr. H. M. Macdonald, on the electrification of a circular 

sc.in any field of force symmetrical with respect to ils plane. 
Prof, Elhott read a paper on certain differential operators, 
and their use to form a complete system of seminvariants of 
any degree, or any weight.—Prof. W. Burnside, F.R.S., sent 
Herr 
‘Holder, in a paper in the Math. Ann. vol xl., and Dr. Cole, in 
a paper in the American Fournal of Mathematics, vol. xv., have 
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determined all the simple groups whose orders do not exceed 
660. The only other known results in connection with the 
question as to whether there is a simple group corresponding to 
a given order are as follows. There isno simple group who se 
order is the power of a prime, or whose order contains two or 
three prime factors; and the only simple group whose order 
contains four prime factors is a group of order 60. The latter 
result was established in a paper published in vol. xxv. of the 
Proceedings of the Mathematical Society. The present paper 
aims at an extension of these results. If J), Jo... Jn are 
distinct primes in ascending order, it is shown that ina group 


of order 
biba -+ - n-br” 


the number of operations whose orders are divisible by 4, and 
by no lower prime is ‘ 


(Pr Isti o o Paez pn, 


from which it follows at once that a group whose order is of this 
form can nei her be simple nor contain asimple sub-group.! It 
is also shown that a group whose order is of the form 


bihe +s Pn-1 Ên" 


cannot be simple, and cannot contain a simple sub-group, with 
the exception of the case in which it contains a tetrahs tral sut- 
group ; in which case 2, = 2, Jp = 3. Thirdly, ig is shown, with 
certain limitations, that if no prime entering in the order of a 
group, except the greatest, appears to a higher power than the 
second, the group cannot be simple. Fourthly, it is provéd 
that no groups whose orders are of the forms, 


Pibo OF ppr 
can be simple. A deduction from these results of general form , 
aided by the consideration of certain more particu'ar cases, is 
that the only simple groups whose order is the product of five 
primes are the known simple groups of orders 168, 660, an d 
1092. Finally, it is shown that if in a group of order 


Pr oe e + © Dn- Pn- 1 Én” 
the sub-groups of order 


Dii Paar e o e n-i” n-i 


are all cyclical, the group cannot be simple, and cannot contain 
a simple sub-group. 


Entomological Society, February 20.—Prof. Raphael 
Meldola, F. K.S., President, in the chair.—Mr. W. M. Christy 
exhibited specimens of Lycena agestis, caught in Sussex, last 
summer, which had a white edging round the black discoidal 
spot. He said the specimens might, perhaps, be identical with 
the northern form of the species known as the variety sa/macis. 
—Mr. H. Goss exhibited a small collection of Lepidoptera froin 
the South of France, made by Mr. Frank Bromilow.-—Prof. 
Meldola invited discussion upon the address delivered by Mr. 
Elwes, as retiring president, on the ‘* Geographical Distribution 
of Butterflies,” at the last annual meeting, He remarked that 
he had not himself had time to consider the paper in an 
adequate manner, but he thought that the discussion might lead 
to a useful expression of opinion if the speakers would deal with 
the question as to how far the scheme of distribution advocated 
by Mr. Elwes was borne out by a comparis n with other orders 
of insects. He was of opinion that in considering schemes of 
geographical disiribution, the results arrived at were likely to 
be of. greater value the wider the basis on which they rested, 
and he therefore suggested that the ques ion might also be taken 
into consideration as to how far it was justifiable to draw con- 
clusions from the consideration of*one division or one order 
only.’ Dr. Sharp, F.R.S., remarked that geographical dis- 
tribution consisted of wo divi-ions ; firstly, the facts ; secondly, 
the generalisations and deductions that may be drawn from 
them. He thought that as regards insects generally our know 
ledge of the facts was not yet sufficient to warrant many 
generalisations. Still the impressions of those wh. have pajd 
attention to particular groups of insects are even now of some 
importance, though at present based on incomplete knowledge. 
He thought the Rhopalocera would prove to be a somewhat 


1 It-has been pointed out to the author since the paper was communi- 
cated to the Society, thar this first result is contamed in a paper by Herr 
G. Frob. nius, Berliner Sitzungsberichte, 1893, 
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exceptional group in their distribution. Notwithstanding that 
Australia and New Zealand are so poor in them, this was by no 
means the case with their Coleoptera, Australia being very rich, 
and its fauna of Coleoptera being very distinct, He thought 
that if Lepidoptera generally were well collected in Australia 
and New Zealand, it would be found that this order was not so 
poor in species as was supposed, He instanced the case of the 
Sandwich Islands, whefe it was supposed that there were very 
few species of Lepidoptera, and yet some 500 species, or per- ` 
haps more, had been recently found there by Mr. R. C. L. 
Perkins, who had been sent to investigate the islands by a 
committee appointed by the Royal Society and British As- 
sociation.—Mr. McLachlan, F.R.S., said he was of opinion 
that no gefinite demarcation of regions existed, but that all the 
regions over-lapped ; in any case the retention of Paleearctic 
and Nzearctic as separate provinces was not warranted on Ento- 
mological data. He believed that at the closeof the Glacial period 
some insects instead of going north were dispersed southwards, 
and that the, present geographical distribution of some forms 
might thus be accounted for. The discussion was continued by 
Mr. Osbert Salvin, F.R.S., Mr. J. J. Walker, Herr Jacoby, 
Mr. Chargpion, Mr. Elwes, and Prof. Meldola.—The Rev. 
T. A. Marshall contribut@i a paper entitled ‘f A Monograph of 
British Braconidee, Part #1.°—Mr. J. W. Tutt read a paper 
entitled “An attempt to corremte the various systems of 
Classification of the Lepidoptem. ‘recently proposed by various 
authors.” In this paper he criticised the opinions recently 
expressed by Mr. G. F. Hampson, and Dr. T. A. Chapman, in 
certain papers pullished by them. A discussion ensued, in 
which Mr. Elwes, Prof. Meldola, and Mr. Tutt took part. 


Zoological Society, F&bruary 19.—Sir W. H. Flower, 
K.C.B., F.R.S., Pgesident in the chair.—Mr. F. E. Beddard, 
F.R.S., reada paper in which he gave a descripgion of the 
brain of the Glutton (Gulo luscus). —A second paper by Mr. 
Beddard contained a description® of the brain of different 
species of Lemurs that have diedein, the Society’s Gardens, 
pointing out the range of variation to be observed in the 
cerebral convolutions of this order.—A communication was 
read from Mr. C. Davies Sherborn and Dr. F. A. Jentink, in 
which was given the dates of the publication of the parts of 
Siebold’s ‘‘Fauna Japonica” and Giebel’s ‘‘ Allgemeine 
Zoologie” (first edition).—A communication was read from 
Dr. J. de Bedriaga, “On the Pyrenean Newt, Molge aspera, 
Dngés,” dealing: with the exterpal, osteological, and larval 
characters of this imperfectly-known Batrachian, d giving an 
account-of its habits. 


Linnean Society, February 21.—M*. C. B, Clarke, F.R. S., 
President, in the chair.—Mr. J. Mi, Vanstone exhibited 
specimens of some nearly allied Hydrozoa, namely, Bougain- 
vellea ramosa and B. musca, agi alter demonstrating their 
structure, gave reasons for concluding that although the latter 
had been described as distinct by Prof. Allman, the characters 
relied upon were not of specific value but simply varietal, —- 
Mr. George Brebner exhibited some lanter slides of Giwosi- 
phonia capgllaris ond*other Algæ, with accompanying descrip- 
tions, and gave ap intere-ting account of his method of pre- 
paring *slides in colours.— On behalf of Mr. J. Boerlage, the. 
President demonstrated the ghief points in a paper communi- 
cated by him on the identification of Chionanthus Gheri, an 
obscure species figured by Gaertner at the endgof the last 
century in his famus work ‘‘ De fructibus et seminibus Plan- 
tarum,” but hitherto undetermined. From the researches of 
Mr. Berlage it now appeared that it was evidently referable to 
Seis podendron costatum, Kurz, This was made clear by the 
excellent drawings which accompanied the paper, as well as by 
the specimens which were exhibited.—A paper was then read 
by Mr. E. M. Holmes, on new marine®Alge frém Japan.® The 
author pointed out that up to the p-esent time the known 
species of Algæ %om that country Uid not exceed 300, or about 
half the number fo@ad in Great Britain ; ‘but that the districts 
around three centres only had been explored, namely Hakodadi, 
Tokio, ant! Nagasaki, notwithstanding the fact that seaweeds 
are largely ud as food by the Japanese, and form an important 
article of commerce. The paper included descriptions of 
twenty-three new species (the structure of which was shown by 
means of the oxyhydrogen lantern) belonging to the genera, 
Cladophora, Codium, Dictyota, Dictyopteris, Poòlyzonias, 
Chondrus, Gracilaria, Grateloupia, Gymnogongrus, Halymeria, 
Lethershedtia, and Padina, 
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CAMBRIDGE, 


Philosophical Society, February 25.—Mr. R. T. 
Glazebrook, Treasurer, in the chair,—On binocular colour 
mixtures, by Dr. W. H. R. Rivers. Two methods of 
producing binocular colour mixture were shown—by Wheat- 
stone’s stereoscope and hy a modification of Hering’s 
method devised by Mr. E. T. Dison. Colour mixture 
and rivalry were described as occurring in the after-image 
following binocular combination of coloured patches.—On a 
new parasite probably allied to Echinorhynchus, by Mr. A. E. 
Shipley. The specimens described came from the skin of a 
bird Hemignathus procerus, taken by Mr. Perkins in the Island 
of Kauai, one of the Sandwich Islands.—Notes on Pachytheca 
(with exhibition of specimens), by Mr. A. C. Sewarf. The 
genus Pachytheca from Silurian and Devonian rocks of Britain 
and Canada has been a subject of discussion among palæon- 
tologists ever since its discovery in 1853. Several writers have 
placed the fossil among Algz, and this position has been assigned 
to it on the grounds of a supposed resemblance ‘of its histo- 
logical structures to that of certain recent genera. An examin- 
ation of a serie® of microscopic sections prepared by Mr. 
Storrie, of Cardiff, bas led the authogto doubt the Sufficiency 
of the evidencé on which the compagison with any existing alga 
has been based, and to regagd Pachytheca as an organism of 
uncertain position which might welb receive attention at the 
hands of zoologists. 


PARIS. 


e 

Academy of Sciences, March 4.—M. Marey in the 
chair.—The life and works of Admiral Paris, member of the 
Geography and Navigation Sectiom by M. E. Guyou.—Axoids | 
of, two plane lines, by M. H. Resal.—Prophylactic remedy for 
marsh-feyers, by M. d’Abbadie. The use of a daily fumigation 
of the body vith sulphur is urged as a preservative against inter- 
mittent fevers in malarial districts.—On the interior pressure 
and the virial of the interipr forces in fluids, by M. EF. °H. 
Amagat. A mathematital paper in which the variations ef 
certain theoretical constants, deduced from the results of the 
experimental determinations of the properties of gases under 
high pressuresare discif&sed.—Observation’ of Woll’s planet 
BP, made at Toulouse Observatory, by M. F. Rossard.— 
Rectification of some arithmetical theorems, by P. Pepin.—The 
month of February, 1895, &t Parc de Saint-Maur Observatory, | 
by M. E. Renou. A discussion of the meteorological conditions 
obtatning ineshe neighbourhood of Paris, It is shown that 
a continued low temperature is very rare in February. The 
mean temperature of the month is given at®— 4°45. The 
minimum temperature was reached on the 7th at Pare de Saint- 
Maur — 15°°4, and at Ghateaudun ~ 14°°6, ahd on the oth at 
Vendôme ~19°-4. At the first-named station the earth was 
frozen beneath turf to a de@th of 0°53 metrés, and in the 
kitchen-gardcn to a depth of 0°65 metres.—Panoramic -views 
obtained with the repeating twin-camera, by M. J. Carpentier. 
—Basic and acid oxides and sulphides. Zinc sflphide, by M. 
A. Villiers.—Calorimetric researches on dilute solutions. 
Sodium acetate, by M. E. Monnet. The keat of solution of 
sodium acetate augments-with the concentration of the solution. 
—On hexamethylene-amine; ammonium salts ; action of acids P 
production of prémary amines, by V, Delépine. The reaction 
of acids on the ammonium iodides of hexamethylgne-amine. 
CHi Na Rig 6H,0 =6CH,0+3NH,+NRFgl, is given as 
a new method of forming primary amines. The use of bis- 
muth potassium iodide for the isolation of these primary amines 
is noted.—On the composition of French and foreign oats of 
the 1893 crop, by M. Balland.—New considerations on the 
comparative anatomy of the limbs, by -M. J. P. Durand (de 
Gros). M. Edmond Pergier followed üp this paper with a dis- 
cussio® of the theory of the compound nature of the higher 
animal organisms.—On a disease of the spiny lobster, by 
MM. E. L. Bottvier and Georges Roché.—Qn the formation of 
the shell-of molluscs, by M. Mmynier de Villepoix.—Oa thee 
diffusion of perfumes, by M. Jacques Passy.—Researches on the 
fertilising materials required by the vine, by M. A, Mintz, The 
following conclusions have been drrived at; (1): Mh ali vineries 
the absorption of nitrogen and potash is much more consideravle 
than that of phosphoric acid. (2) Nitrogen is absorbed in large 
quanti'y by the vine, and, contrary to widely received opinions, 
nitrogenous manures ought to be used ; these are in other re- 
spects the most effective. (3) ‘In the southern vineyards, nitrogen 
is absorbed in greater proportion tham potash; in more northern 
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regions petash is most absorbed. (4) Notwithstanding the 
enormous difference in yield, the southern vine requires no 
greater amount of nutrilive materials than the vines of more 


temperate climates. 


(5) ‘The quantity of fertilising ‘elements 


used by the vine per hectolitre of wine produced is three or four 
times more considerable in the more northern districts than in 
the south.—On the abnormal partitions of the fronds of ferns, 


by M. Adrien Guébhard. 
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MODERN BACTERIOLOG Y > 


Lehrbuch der Bakteriologischen Untersuchung und 


` Diagnostik. By Dr. 
Pp. 528. (Stuttgart: 
1894.) s 
HE writer of this volume takes care to leave us-in no 
doubt as to its purpose. We are told in the preface, 


Ludwig Heim. Crown 8vo. 
Verlag von Ferdinand Enke, 


` * Für den Praktiker ist dieses Buch geschrieben.” Again, 


“ Ein Lehrer und ein Führer soll dies Buch sein.” Even 
the unfortunate student, who, in spite of attending a 
practical course on bacteriology, has failed to carry 
away an adequate knowledge of his subject, is to turn 
to this book for consolation, where “he may yet arrive 
by its assistance at his goal, providing he follow step 
by step and point by point the instrugtions which it 
contains.” 

But after a careful perusal of this bulky octavo volume, 
we find ourselves unable to agree with the author’s 
estimate of his book. It contains a mass of facts, a 
bewildering maze of detail through which we think no 
student would have the patience’to thread his way, much 
less the student who has failed in spite of passing through, 
a course of practical instruction. Possibly Dr. Heim knows 
‘too much, or-is too generous in giving his knowledge 
away. A little more reticence would have not only made 
his book less unwieldy in dimensions, but the whole 
treatment of the subject would have gained in simplicity. 

The excessive love of minute detail is characteristic of 
most German text-books, but we do not think the follow- 
ing example of it will easily be surpassed: “ Smokers 
must put their cigars or cigar-ends so down that the 
burning part rests on the table, the mouth-piece remain- 
ing free. Eating must not under any circumstances be 
carried on in the laboratory. The moistening of the 
fingers in the mouth is to be rigidly avoided. Gum labels 
must only be wetted with water.” We can only say that 
if the student approaches his subject with as little feeling 
for it as the necessity of these instructions implies, he 
will, we predict, never do much, however often he may 
read through Dr. Heim’s volume ! 

The work is divided into three parts—bacteriological 
manipulations, including microscopic investigations ; the 
preparation of culture media, and experiments on animals. 
The latter section is given in greater detail than in most 
text-books, and is very clearly described. Secondly, the 
morphological and other characteristics of bacteria, con- 
taining an admirable though brief account of the subject 


_of immunity and the latest developments of serum thera- 


peutics. Thirdly, the diagnosis of bacteria in disease, as 
well as their demonstration in our surroundings. The 
information imparted is, in nearly all cases, gathered from 
the most recent publications in Germany ; but on con- 


. sulting the list of journals referred to in the, text, the 


only foreign publication considered worthy of notice is 
the Annales de l'Institut Pasteur, English periodicals 
being completely ignored, as well as the excellent, Aznalz 
dell’ Istituto @Igiene Sperimentale, published in Rome, 
and the official reports, published in St. Petersburg, of 
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the work carried out in the Imperial Institute of Experi- 
mental Medicine. 

This accounts for the omission of all reference to- . 
Palermo’s most interesting experiments on the attenua- 
tion of the pathogenic properties of the cholera bacillus 
through exposure t8 sunshine. In the section describ- 
ing the methods which may be adopted for reducing and 
increasing the virulence of particular bacteria, mention 
is made of Arloing’s isolated investigation on the attenua- 
tion of the disease-producing powers of the anthrax 
bacilles through three hours’ insolation ; but the fact is 
passed over, that Palermo succeeded in reducing cholera 
bacilli to the condition of vaccine through the action of 
sunshine, so that guinea-pigs, when inoculated first with 
znsolated cholera bacilli, and then with ordinary virulent. 
cholera bacilli, instead of dying, as usual, in about. 
eighteen hours, remained alive. s 

The survey of the Present state of our knowledge on 
the question of immunity is, perhaps, the most interest- 
ing and best-written ‘portier? of the book. Theoretical 
considerations of the subject are kept in abeyance, and. 
prominence is enly given to the ‘practical outcome of 
the investigations which have been made,, The results 
of Roux’s application of serum in the treatment of diph- 
theria in the Pgris hospitals appeared too recently to- 
admit of incorporation here. In the section, on the pro- 
duction of spores, the author throws doubt on Roux’s 
mtthoe for obtaining anthrax, bacilli permanently de-- 


‘prived of their power of prodficing spores, so-called 


asporogene anthrax. He states that he has not been 
able to succeed in procuring sech a race of anthrax 
bacilli, although he has made numerous attempts with 
the utmost regard to Roux’s yecipe. The method de- 
vised by Phisalix is preferred, which consists in pro- 


| longed exposure of anthrax* cultures to a, temperature: 


of from 30°,to 42° C.; but this device only answers 
as long as the bacilli are kept in ordinary cul- 
ture media, for even when intraquced into broth con-- 
taining a frgction of guinea-pig’s blood, they are at once 
sufficiently revived to produé spores. 

In describing the capacity for multiplication RNET 
by bacteria,*an interesting experiment is cited, which 
we do not remember having seen elsewhere, showing 
that 349 } cholera bacilli kept at 37° C. ‘had within three: 
hours increased to as many as 96,000, and that the- 
minimum time occupiede by these bacilli in the produc- 
tion of %a new generation was twenty minutes. This 
involves, howevtr, the assumption that in the process of” 


*| multiplication from every individual cell two new ones 


are started, never more or less. 

The concluding portion of the ‘volume, which deals 
with bacteriological diagnosis, and occupies close upon 
200 pages, is helpfully illustrated *by phofographit plates. 
of many pathogenic micro-organisms. In this section,. 
in speaking of the vexed question of the microbic origin 
of scarlet fever, Dr. Heim considers that thegause of this. 
disease hes not yet been discovered, and that the 
streptococci which have been found by various observers 
must be regarded as a secondary and not primary 
infection ; in his own words, “‘ man muss sich wohl hüten 
dabei die Grundkrankheit zu iibersehen.” According to- 
Doehle, scarlet fever may be with more likelihood 
ascribed to protozoa; and this authority is of opinion. 
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that similar organisms may very possibly be found to be 
the exciting cause of both measles and small-pox. In 
malaria protozoa are now accepted as the origin of the 
disease, and a similar suggestion has béen made to 
account for yellow fever in the absence of all trustworthy 
‘microbic evidence. The examinati6n of air, water, &c., 
- efor micro-organisms, is, of course, only dealt with in a 
-very cursory manner, In the small section devoted to 
-water-bacteriology, we are glad to find Dr. Heim calling 
` attention to the errors which may so easily occur in the 
correct numerical estimation of bacteria in water,’ 

Dr. Heim has spent an immense amount of patient 
labour on the compilation of this volume, .and he ap- 
proaches his subject invariably from the point of view 
of a man who has worked out things and problems for 
‘himself; it is thus that his book acquires an original 

Reg Craig 
flavour, which, whilst making itymore palatable to the 
teacher, rendérs it less likely to find favour, or prove use- 
ful to the student. We venture to think that it will. in 
‘the concluding words of the preface, “sich den Herrn 
‘Kollegen nützlich erweisen ” ; and it must in any case be 


-regarded as a responsible and noteworthy contribution. 


‘to the bacteriological text-books, now fairly numerous, 
:already in existence. e G. C. FRANKLAND. 








CHEMICAL ANALYSIS. ee œ 


Die ieieehafticen Grundlagen der analytischen 
` Chemie. Von W. Ostwald. (Leipzig : „Wilhelm Engel- 
mann, 18944) s 


=- ~ 


THE Professor of Chemistry in the University of 
Leipzig has taken’so assiduously to the making of 
. bogks that, as regards the fruitfulness of his pen, he may 
_ well take rõhk with even the more prolific of our writers 
of fiction. Despite this fact, it is not toô much to say 
that none of his productions will appeal to a larger 
section of the chemital public than the little volume 
under notice. For althowgh it is professe€ly a work on 
genera] analytical chemistry, it will mainly make: its 
mark as a concise exposition of qualitative analysis, 
based upon the most’ recent developments of chemical 
theory. $ . e 

The author first deals with the mode8 of recognising 
substances—-Zyestands- and Veygangseigenschaften—and 
the modes of separating substances prior to regognition, 
Amongst other things the theory of filtgation and wash- 
ing is discussed, together with the complication intro- 
duced by “adsorption ”—that curious property in virtue of 
which, the concentration of a solution near the surface of 
an immersed solid is greater than the average concen- 
tration. Separation, $t is emphasised, must always be 
mechanical, and if it canyot be effected giirectly by the 
physical methods described, such as distillation or the 
action of solvents, chemical operations, such as form the? 
subject-matter of qualitative analysis, have, fifst to be 
performed. 

At this point we meet with views which are novel inan 
analytical text-book. The theory of analysis, it is urged. 
is now upon a new platform. With van’t Hoff and 
Arrhenius, we must regard the properties of dilute 
Solutions of acids, bases, and salts as mainly those of 
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‘so ciated into the ions Ba and SO, 
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their ions; and herein ‘lies a simplification of the 
utmost importance, forit is possible to express in terms 
of the properties of, say, ïo anions and 5o cathions 
the properties of the 2500 odd salts to which they may 
give rise. A digest of the new theory of the constitution 
of solutions is here given, and of the mode in which the 
law of mass action may be extended to-analytical re- 
actions by regarding the ions as individual substances. 
A precipitate in its mother-liquor we are to regard as 
a system in equilibrium. Precipitation is never com- 
plete. On precipitating BaSO,, for example, a small 
amount remains in solution, and portion of this is dis- 
The precipitate is 
in equilibrium with the soluble BaSQ,, while it in turn 
is in equilibrium with theions, Now the active mass of 
a solid is constant, hence for equilibrium the product 
of the concentrations of the ions in the solution must 
have a definite value—the solubility product. If the 
product be r.ised above this definite value, more precipi- 
tate must form; if it be lowered, more precipitate must 
dissolve. We*have here a reason for the common prac- 


tice of adding an excess of precipitant in order to ensure ` 


complete precipitation. In the case quoted the solubility 
product of the BaSO, will be partly kept up to the 
necessary value by means of the Ba ions of the excess of 
precipitant, and hence less BaSO, will require to remain 
in solution. This is a particular instance of the general 


‘rule that the solubility of a substance is diminished by 


the presence of another having an ion ir common with it. 

We can thus formulate a theory of precipitation. Tt is 
in general the result of interaction between ions ; conse- 
quently, if on mixing two solutions ions are present which 
can form a substance having a sufficiently small solu- 
bility product, that substance is precipitated, and causes 
which affect the solubility product are the causes affect- 
ing the precipitation. Here are one or two instances 
of this method of treating analytical reactions. 

The solubility of Mg(HO), in water is regulated by the 
solubility product of Mg and HO ions.’ If hydrochloric 
ac.d, which is almost completely dissociated, be added 
to the water, the H ions of the acid at once unite with 
the HO ions of the dissolved Mg(HO), to form water, 
because water is practically undissociated. In this. way 
the solubility product of the Mg(HO), is diminished, and 
more solid Mg(HO), must dissolve in order to maintain 
the product at the value necessary for equilibrium. If 


‘sufficient HCI be p.esent, all the Mg(HO), will pass into 


solution. 

The following case of precipitation is more complex :— 
If CO, be passed through a solution of Pb(NO,),, little or 
no precipitate is obtained, whereas two-thirds of the 
lead is thus removed from a solution of Pb(C,H30,), In 
solution carbonic acid is but slightly dissociated into its 
ions 2H and CO;; yet if Pb(NO;), be present, the pro. 
duct of the concentrations of the Pb and CO, ions is 
greater than the solubility product of PbCO,; hence a 
precipitate forms. At the same time, however, HNO, is 
produced,and H and NO, ions accumulate in the solu- 
tions, since HNO, is strongly dissociated. Now H ions 
diminish the electrolytic dissociation of the H,CO, just 
as excess of NH, or HCl diminishes the ordinary dis- 
sociation of NH,Cl. The solubility product of the CO 
and Pb ions is thus diminished, and but a smal! quantity 
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.of HNO; has to accumulate, that is, but little decom- 
position has to take place, before the solubility product is 
reduced to the critical value, and no more precipitate is 
produced. 

If Pb(C,H,0,), be used, since acetic acid is but feebly 
dissociated, much more precipitate can be produced 
before the H ions introduced into the solution by the 
acetic acid are numerous enough to reduce the solubility 
product to the critical value, and thus stop further pre- 
cipitation. 

Reactions may also -be due to the formation of com- 
plex ions. Alumina in presence of water is in equili- 
` brium with the ions Al and 30H. If KOH be added, 
K410; is produced, of which the ions are 3K and AlO}. 
The latter is not available for equilibrium with alumina, 
hence the solubility-product is reduced, and more 
alumina must dissolve. 

With achapter on quantitative estimat ions, such is the 
‘subject-matter of the theoretical part of the book. The 
second, or practical part, is concerned with, the important 
reactions of qualitative analysis, treated as much as 
‘possible from the above standpoints. 

The book is not written for the beginner, but to supply 
adequate theoretical support to the routine work of 
general analytical chemistry, Enough has been said 
to show that it is in great part unique, and through- 
out it is refreshing and profitable reading; indeed, 
it affords the easiest means yet offered to the general 
‘reader of getting the gist of current views, not only of 
the theory of analytical processes, but of the con- 
stitution of solutions, and of chemical mechanics— 
the law of mass action and the velocity of chemical 
change. 

The ideas put forward relating to the nature of 
analytical processes are, of course, open to differences of 
opinion, The time has no doubt passed when the con- 
„ceptions of ions and electrolytic dissociation were re- 
garded as but the vain imaginings of mathematicians 
who had dabbled in chemistry. Nevertheless the view is 
still widely spread, at any rate in this country, that 
although they serve as a means of correlating otherwise 
isolated properties, and of predicting phenomena in 
solution, they are altogether too artificial to be anything 
but the crudest picture of what actually exists. Be this 
as it may, the book before us serves a good purpose, 
inasmuch as it puts in a clear light the fact that the 
‘direction of analytical reactions is determined by the 
solubility of the possible products of the interaction, 
and that when the reaction has run its course we have 
a system in equilibrium again governed by solubility. 

In the common method of presenting qualitative 
analysis to the student, theoretical considerations are 
either entirely ignored, or are supposed to be supplied by 
statements asserting that a precipitate AB is formed ina 
given solution because the affinity of A for B is greater 
than its affinity for the other radicles present. It is this 
system, coupled with the abuse of the ordinary chemical 
equation, whereby all reactions are regarded as perfect, 
that fills the ranks of budding chemists with disciples of 
Bergmann, the gospel according to Berthollet, Wenzel, 

and Guldberg and Waage, notwithstanding. 


J. W. RODGER. 
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ANALYTICAL GEOMETRY. 


An Introductory Account of certain Modern Ideas ana 
Methods in Plane Analytical Geometry. By Charlotte 
Angas Scott, D.Sc., Professor of Mathematics in Bryn _ 
Mawr College, Pemnsylvania. Pp. xii.-+ 288. (London: 
Macmillan and Co., 1894.) 

R. SCOTT'S treatise is a welcome addition to the 
many excellent text-books on analytical geometry 

which have been published during the last few years, 
But while most of the text-books in use at the present 
time adequately explain the initial difficulties of the sub- 
ject, scarcely one can be regarded as a satisfactory book 
for those students who wish to go beyond the elements 
as treated with the use of Cartesian coordinates. For such 
students Salmon’s “Conics” is still the standard work, 

But although every fresh edition of “his is carefully 

revised to meet modefp requirements, thére are many 

beautiful geometrical methods and theories which are 
only briefly noticed, but whjch should be fully discussed 
in a standard work. The book under review does not, 
indeed, aim at geplacing Salmon’s, but it is admirably 
adapted to be used as a companion to it. It aims at 

giving’ a concise account gf the principal modern develop- 
ments due to Cayley, Clebsch, Reye, Klein, and a few 
other continental geometers. As an introdugtion to the 
study of the higher branches, it may be confidently 
reeommended to students as a clear, full, and well- 
arranged exposition of the leading principles "of the ‘sub- 
ject. At the same time the book is something more 
than a text-book for students, Tkose who wish to keep 
up their mathematics, and have no time to spare to read 
the, various papers and memoirs that are published 
every year, will find much that willinterest them—many 
beautiful geometrical ideas that are here pyplished efor 

the first time in an English text-book. 

The author ‘starts with the general idea of coordinates, 

and develops simultaneousty the theory of point-coordi- 

nates and line-coordinates, with a full explanation of 
the special peculiarities of th@two systems. The prin- 
ciple of duality is then explained, and the descriptive 
properties ofecurves discussed. After a short but ade- 
quate chapter on curve tracing, the theory of projection 
and hom®graphy is introduced, leading up to the theory 
of corresponderfce, The chapter devoted to this theory 
is very well written, and ig in fact one ofthe principal 
features ef the book. In it will be found a full discus- 
sion of quadric énversion, based on a mentoir by Dr, 

Hirst. The remaining chapters are devoted to a dis- 

cussion of the generalisation of metrical properties of 

curves obtained by replacing the circular points by a 

conic, and a brief explanation of the connection which 

subsists between geometry and thé algebrfical thedry of 

invariants. e 

The treatise is confined to plane: geometry, in which 

"figures are considered as combinations of points and - 

straight Tings. In constructing a system of coordinate 

geometry for such figures, ' two theories naturally present 
themselves ; the two in which the point and the straight 
line are, respectively, the Zrimary elements, and the 
straight line and point the secondary elements. But 
although Dr. Scott states that any other geometrical 
| entity might be taken as the primary element, she makes 
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‘no allusion to any such theory. We wish that she had 
-found it possible to introduce a brief notice of the 
-analytical theory in which the circle is taken as the 
primary element in view of the fact that most of the 
properties of an important class of curves—bicircular 
-quartics~-are best discussed by expressing the equations 
of these curves in terms of circular coordinates. 

It is also a matter of regret that the use of trilinear 
-coordinates is retained, although results are usually 
given in terms of areal coordinates as well. The, use of 
‘both systems is confusing to students, and the use of 
the areal system has a double advantage ; firstly, the 
‘fundamental metrical formulz are more easily proved, 
and secondly, the areal system is intimately connected 
-with the tetrahedral system in solid geometry. For the 
‘latter reason, if fr no other, it is very desirable that the 
cuse of trilinear coordinates shoukl disappear from our 
text-books on plane geometry. fn this book the proofs 
of two fundamental resufss (§§ 20, 21) are long and 
‘tedious. ° 

The only other point we have to find fault with is that 
harmonic relationship and involution afe introduced as 
particular cases of cross ratio and homography. The 
-author herself admits (p. 160)°*that this view disguises 
‘the real difference between the two conteptions, and ex- 
‚plains that while cross ratio and homography relate to 
-different spaces, harmonit relationship and involution 
relate to pairs of elemeftts in the same spac. The 
‘theories are developed independently, but we should 
have preferred that the, theory of harmgnic groups and 
‘the theory of* involution should have been developed 
‘before the introduction of the idea of cross ratio and 
homography. 7 i 

Tbe examples chosen by the author to illustrate 
-various theorems have been very carefully selected, and 
- should be found quite,sufficient for the ust of students. 
.Among them will be found many theorems of inde- 
pendent importance, which could scarcely be said to come 
within the scope of the book. We may*add that an 
excellent index is provided. R. L. 





OUR BOOK SHELFs à 


Les Aurores Polaires. By Alfred . Afigot. 
“(Paris : Félig Alcan, 1895.) , 
FRANCE has made two important contributigns to the 
“knowledge bf auroræ. Perhaps the figt work devoted 
-entirely to the study of auroral phenomena was the 
*“ Traité physique et historique de l’aurore boréale,” by 
Mairan, published by the Paris Academy of Sciences in 
1733. Acentury later a volume was published containing 
‘the results of aurora observations made on the Recherche 
- durin% the sc&ntific ékpedition to Lapland. The plates 
which illustrated the observations then made have been 
laid under tribute by M. Angot for the fresent volume. 
‘Since the publication, however, of the “Aurores 
Boréales ’*which resulted from the 1838-39 expedition, 
' we have it-on the authority of M. Angot.that no work 
-dealing wholly with the subject has appeared in France. 
This volume, therefore, stands as practically the only one 
~in which our neighbours on the other side of the Channel 
-can find a popular account of aurorz, written by one of 
“their own countrymen. 
M. Angot has treated the subject lightly, yet scien- 
rtifically. He traces the history of aurora observations 
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from the*time of Aristotle; describes the apparently 
adventitious forms assumed by the phenomena; explains 
the facts as to the extension, position, frequency, and 
periodicity of aurore; develops the relations between 
auroral and terrestrial magnetism and electricity, and ‘ 
connects them with meteorological phenomena ; and, - 
finally, he presents the cosmical, optical, magnetic, and 
electrical theories put forward to account for the pheno- 
mena. 

A list is appended, giving in chronological order all 
the aurorz seen in latitudes above 55° North from 1700 
to 1890, with the names of the places at which obser- 
vations were made. Eighteen rather coarse illustrations 
are distributed through the book. Altogether, the volume 
is a valuable summary of the growth of knowledge of - 
aurore. 


A Few Chapters in Astronomy. By Claudius Kennedy, 
M.A. (London: Taylor and Francis, 1894.) * 


In these 150. pages are discussed four or five of the 
numerous problems in astronomy,and these are handled 
in such a manner as to make them full of interest, both 
for the genera] reader and for the student. - This book, 
unlike many:others, is not written for the sole purpose 
of pouring condensed knowledge into the student’s head, 
but for those who wish to sit down for half an hour or 
so and read for recreation, and so gain a fair under- 
standing of some of the discussions contained in them, 
without going into too great detail. The points chiefly 
referred to, are, visual illusion affecting certain astro- 
nomical phenomena ; the effect of the earth’s rotation on 
certain moving bodies, as projectiles, paths of projectiles, 
Foucault’s Pendulum and the Horizontal Pendulum ; the 
causes of the tides; the moon’s variation; and the 
parallactic inequality. In the last two chapters the text 
is accompanied by several figures. 

As a supplement to the ordinary text-books on astro- 
nomy, this small volume will be found especially useful, 
as it deals with subjects not generally referred to in them, 
or at least only briefly mentioned. 


Mechanics for Colleges and Schools: Statics. By R. T. 
Glazebrook, M.A., F.R.S.  Pp.180. (Cambridge. 
University Press, 1895.) àun a ON 

THIS addition to the physical series of the Cambridge 

Natural Science Manuals will hardly add to the 

reputation of the assistant director of the Cavendish 

Laboratory. ‘The only noteworthy feature is the pro- 

minence given to the experimental verification of statical 

principles; but excepting this, little can be found to 
distinguish the book from others of a similar type. 

Many ot the experiments described are intended to be 

performed by the students, and the theoretical con- 

sequences are, when possible, deduced from experi- 
ments. This is undoubtedly the right line to go upon, 
but we are afraid that few of our schools or colleges 
possess at present sufficient apparatus for the laboratory 
work described. The text is clear and concise, and 
sufficiently illustrated ; and the examples are numerous. 


The Telegraphist’s Guide. By James Bell, A.LE.E. 
Pp. 101. (London: Electricity Office, 1895.) 


ELEGRAPHISTS in the Government service have now to 
submit themselves to a technical examination before they 

an obtain promotion. Herein we havea guidein which 
the subjects of the new examination are considered in 
the order laid down by the Postmaster-General. The 
aspiring telegraphist will find the book a means of 
acquiring the knowledge he needs; and students of 
telegraphy not directly connected with the service, may 
obtain frem it useful information on the practical work- 


; ing oftelegraphic systems. 


` Ais the hour angle in minutes of time. 
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LETTERS TO THE EDITOR: 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications. ] 


Corrections of Maximum and Ex-Meridian Altitudes, 


In navigation the error introduced by taking the maximum 
altitude of a heavenly body for its meridian altitude is not 
sufficiently great to need correction when it is due to variation 
of declination alone, as it is then much within the probable 
errors of observation. When, however, a ship is steaming at a 
high speed, the error is considerably insreased by the variation 
of latitude, especially when this is of opposite siga to the varia- 
tion of declination. 

The formula giving the correction in seconds of arc to be 
applied to the zenith distance of a body fo: redaction to the 
meridian is i 

Be Chere e ws a A) 
Ly i 
cos/ cosb | sin? 15° ong 
2 sin (?¢3) sin 1” 
Thus, if z ba the zenith 


where, with the usual notation C = 


distance, we have the equation 

z- C=] ð 
the upper or lower sign being taken according as 7 and 6 are of 
the same or of opposite sign. Since we may consider z, 4, 2, 
and 8 as functions of the mean time ¢ and C constant, we have 
on differentiation, if z be a minimum, 
al __ a 
at" dt 


Let H and H’ be the hour angles of the body anl the ship’s 
zenith measured from som: fixed meridian, and let x, v denote 
the northerly and westerly components of the ship’s velocity in 


dh 
ache = 


. dh _ dH | dH' LA eS 3 
knots ; then a uA T and g7” Also if the bady’s 
projectionon the Earth’s equator moves round at the rate ot 
U knots, Be Ta 

peta e WU; 
al z u sec HU ; 


and the above equation becomes 
- aches - usec lU) =v ô wa (2) 


Now this equation will assum? different forms according as the 
body under consideration is the Sun, a star, or the Moon. For, 
since the motion of the ship is expressed in mean solar time, the 
motion of the body must likewise be expressed in that time. 

The unit of time being a minute of mean time,-and the unit 
of arc a second of arc, we have for the Sun 


oe 1 and U = 900, 


so that (2) becomes 
= 2CA(1 — z sec 2/900) = v% $. , 
For latitude 60° and x = 20 the value of æ sec //g00 is about 
‘04, so that we see for ordinary speeds and ordinary latitudes 
reached the term involving v may be neglected, and the 
equation reduces to ; 
~2Chmv F. n eae o n - (3) 
For a star 
dH _ length of mean solar day _ 


di length of sidereal day 


with sufficient accuracy, and as before we obtain equation (3). 
For the Moon 


dH _ length of mean solar day _ I 
at length of lunar day 1°035 


U = 869, | 
so that in this case (2) becomes 
— 2Ch = 1'035 (v ¥ $). 


On giving C its proper value, and putting w for the velocity 
compounded of the velocity in latitude of the ship ani the 
velocity in declination of the body (3) becomes 


& = ~ w(tan/ = tan ò) sin 1” cosec? 15”. «-(5) 
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The reduction is therefore from (1) 
wa (tan 2 =F tan 8) sin 1” coseo? 15’ . . (6) 


Equations (5) and (6) therefore give the hour angle (from the- 
ship’s meridian) and reduction for the Sun or a star at the 
maximum altitude. Fer the Moon 1'035z must be substituted 
for w. The form of these equations has suggested the construc- 
tion of the accompanying. table, which gives the value of 








I 004 2I '098 41 *221 
2 "009 22 "103 42 *229 
36 013 23 "108 43 "237 
4 O17 24 "113 44 "245 
5 022 25 118 45 254 
6 026 26 "124 46 263 
7 "031 27 “129 47 "273 
8 035 28 "135 48 283 
9 “040 29 “I4t 49 "295 
10 *045 30 "147 05° *393 
II |e ‘049 I "153 51 "314 
12 054 3 "159 52 *326 
13 | ‘059 33° “165 53 338 
14 "063 34 e*1I71 54 ‘350 
15 068 35 je 7178 55 "363 
16 °073 36 "185 56 ‘377 
17 "078 e 37 “192 57 "392 
18 083 38 "199 58 ‘407 
19 088 39 206 59 "424 
20 093 40 è "213 60 "441 











oN 
tan x° sin x” cosec? r5’ as far as x = 60. Thus ia latitude Z°’ 
when a body (Sun or star) of declination 5° is at its maximum 
altigude, the sum or difference (According as Z and 8 are of 
different Sr of the same name) of tif arguments corresponding 
tô Zand 5 multiplied by w gives the hour-angle in minutes of 


time: the sum or difference multiplied by <= gives the reduc- 


tion in seconds of arc, For the hour angle of the Moon 
the sum or difference must be multiplied by 1°0352v, and for the 
reduction by $(1 0357)”. . 
Example.—D.,R. latitude 48° N. Moon’s declination 18° 48” 
S. decreasing 120” per 10m., ship Steaming S. 20. 16 knots. 
Remembering that when the ship is in N. latitude, and 
steaming towards south 


w -vF ð, 


N 


we have e. 


w 


el! 


~ 27, 
e 


27 X 1°035('283 -+ ‘087) = 10°3m 
144” 


and 
Ā 
ee 

If a ship whose maximum speed is 20 knots does not reach a 
higher latitude than 60, the greatest values that 4 and x can 
have, are for the Sun, gm. 15s, and r 37"; for the Moon, 
17m, 23, and 5/ 4%”. 

I will now investigate the nature of a diagfam?! from which 
the reduction in ordinary ex-meridian observations may be 
obtained, a8 well as the hour angle and reduction for maximum 
altitudes. It is fousd convenient for this purpose fo express x 

ein minutes of arc, when (1) becomes E 
A? = 2x(tan / tan 8) sin 1’ cosec *15’ 2°. . (7) 

Now if a circle of radius @ be referred to a point in its cir-- 

cumference as origin, its equation is 

i Zax, @ e A 
rv being the radius vector and x the abscissa measured along the 
diameter throughghe origin. Comparing this with (7) we see 
that if a system of cigcles be described passing through a common 
origin o, their centres being coMinear and on the same side of 
O, the redyction x is the abscissa of the point wRose radius- 
vector is Æ og one of these circles: the particular circle on 
which the point lies being that whose radius is the sum or 
difference of the ordinates of the curve A 
y = tan x sin I’ cosec? 15’ 
corresponding to 


x=lands=d. 


1 A diagram based onthe properties of the parabola was given by Prof 
Foscolo, of Venice, and published by the Hydrographic Offic: about 1870. 5, 
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It will be noticed that when è 
: A>a(tan 2 + tan ò) sin 1’ cosec? 15’, , 
the above construction fails, and x may be then considered as 
twice the abscissa of the point on the circle whose radius is 


a(tan Z ¥ tan ô) sin 1’ cosec? 15, 
By making a diagram on ruled paper, the distance between 


the lines being taken as unit, the difficulty of measuring v and 4 
is more or less overcome, j 


” A portion of such a diagram is represented in the annexed 
figure, C D being a portion of the curve 

i y = tan x sin 1’ cosec? 15’ e. 
described with c as origin, y being for convenience reckon ed 
negatively. . 

As an example of its use, suppose it were required to find 
the reduction for latitude 17° N., declination 9° S., and hour- 
angle 12m. By using a pair of dividers the sum of the ordi- 
nates of the curve C D corresponding to 9 and 17 is found to be 
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7, and a radius vector of length 12 meets the circle of radius 7 
at a point whose abscissa is 10, The required reduction is 
therefore 10%. 
Again, x beingmow expressed in minutes,of are §) and (6) 
may be written 
k= -= 
® 


s= ( gg) (tan ZF tan 8) sin 1’ cosec? 
: 60 e 


e 
8) sin x’ cosec? 


w 
gtn lan tan 


So that 4 and x are the lengths of the arcs of a circle and its 
involute respectively, corresponding to the angle at the centre 
-whose circular measure is w/60 in the case of the Sun, and 
1'035w/60 in the case of the Moon. Now for the former body 
zw will not in general exceed 20, and for the latter 38, so that 
we nfay assunt for graphical purposes that in the case of the 
Sun w is the number of degrees in an angle of circular measure 
wjőo, and in the case of the’Moon w is the umber of degrees 
in an angle of circular measure g'03572/60.® 
. Thus in doth cases 4 is approximately the arc of a circle 8f 
radius . . 
(tan ZF tan 4) sim 1’cosec? 15’ ® 
intercepted between the diameter and the radius which makes 
an angle w degrees with it. 
Having obtained 4, x may be found as in the general case, or 
by drawing a tangent to meet the involute, as in the figure. 
In the preceding example, suppose the -ship to be steaming 
south 20 knots, the declination decreasing 160” per rom. - Here 
w= — 36. By laying off at an angle of 36°, the intercepted 
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arc éd is foĝnd to be about 4'3, and by drawing the tangent at 
å the intercepted arc of the involute is about 1'3. The hour 
angle and reduction for the maximum altitude are therefore 
4m.°3 and 1/°3 respectively. 

The graphical method considered above will be found to 
give results which, although approximate, are sufficiently 
accurate for purposes of navigation; in fact, ifthe diagram 
be constructed on a large scale, the reduction may be easily 
obtained within fifteen seconds of the truth. 

H.M.S. Hawke, Mediterranean. J. WHITE, 





Argon and the Periodic System. 


THE annexed engraving is a copy, on a small scale, of a large 
diagram which I have used with advantage for some years in 
dealing with the periodic classi- 
fication of the elements. It 
may prove of some little interest 
to your readers who are actively 
discussing the probable position 
of ‘* argon,” on the assumption 
that this_remarkable substance: 
is an element. 

To the left of the illustration 
is a scale of equal parts, and 
the dots indic&&e the atomic 
weights of the elements the sym- 
bols of which are placed farther 
to the right. The latter are ar- 
ranged in zig-zag fashion so as 
to exhibit the periodic rise and 
fall in general properties, ob- 
served in each set of seven- 
elements. A certain analogy 
may be traced between these. 
periods and the loops into 
which a suspended cord of 
somewhat unequal weight can ~ 
be thrown when set in vibra- 
tion. Each small loop pictures 
for us a small period ; and, just 
as the alternate loops are those- 
which are in the same phase at 
any given moment, so the alter- 
nate periods of the elements are 
those between which the closest 
resemblances can be traced. 

The members of Mendeléef’s 
eighth group, or the “‘ triplets,” 
as they are sometimes called, 
viz. Fe, Ni, and Co, with atomic 
weights from 56 to 59: Ru, Rh 
and Pd, 102 to 106; Os, Irand 
Pt, 191 to 195, seem to form 
another system of elements 
which—to pursue the analogy of 
the vibrating cord—is related to 
that of the other elements some- 
what as a given note to its 
octave. : On carrying the eye 
‘along the curves it will be seen 
that the atomic weights of trip- 
lets occur nearly opposite to the 
points of maximum displacement 
of three of the greater loops. 
We know very little as yet about 
the elements the atomic weights 
of which lie between 140 and 
180, hence we cannot recognise 
the triplets-the atomic weights 

eof which should be near to 150; 
and a similar remark applies to 
éhe elements above 210. But 
the distribution of the triplets 
throughout the whole of the best- 
known elements is so nearly 
regular that it is difficult to avoid 
the inference that ¢hree elements 
should also be found in the symmetrical position between 19 
and 23, ie. between fluorine and sodium.. And further, that 


TABLE OF ELEMENTS. ü 
IN ORDER OF ATOMIG WEIGHTS. 
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these elements—of which “argon” may be one—shduld exhibit 
properties differing chiefly in degree from the alternate palladium 
and platinum ‘triplets; while hydrogen would appear as the 
primary of both systems of elements. 

„Dr. Gladstone’s letter, which appeared in your issue of 
February 21, admirably puts the reasons for preferring an 
atomic weight of about 20 for argon to the higher number 
which Lord Rayleigh and Prof. Ramsay are now disposed to 
assign to it ; but Dr. Gladstone seems to think that there is room 
for only one element, whereas three are possible, as I pointed 
out at the Oxford meeting, for the reasons given in the foregoing. 

It will be seen from the illustration that an element with an 
atomic weight between 36 and 39 would belong to a third 
system of elements. But the sole ground for concluding that 
the atomic weight of argon lies between these points, is the 
. ratio of the specific heats as determined by Kundt and Warburg’s 
- method. Lord Rayleigh and Prof. Ramsay found this ratio to 

be nearly equal to that afforded by mercury gas, the molecule of 
which is monatomic and density only half its atomic weight; hence 
they conclude that the argon molecule is monatomic, and ‘that 
its denstty of nearly 20 represents but half the atomic weight. 

Now, while any opinion on this point, coming from the dis- 
tinguished discoverers of argon, is of the highest value, it seems 
possible to attach undue weight to the very slender evidence 
afforded by the specific heats, for mercury at present is the only 
one of the known cases of monatomic elementary molecules in 
which the ratio of the specific heats has been determined. But, 
even admitting that the energy of the mercury and the argon 
molecules is chiefly translational, it is still conceivable that the 
argon molecule includes two atomic vortices so closely inter- 
linked as to have a common centre, and therefore to enable the 
molecule to simulate a monatomic character. Such a structure 
would be consistent with great stability and, consequently, with 
exceptional chemical indifference. J. EMERSON REYNOLDS, 

Trinity College, Dublin, March 19. 


Variation in Caltha palustris 


RrADINU the notice of Mr, Burkill’s paper on ‘‘ Variations 
in Stamens and Carpels,” in NATURE of February 7 (p. 359), 
I remembered the following notes on Caltha palustris, which 
my wife and I made at Corfe, Dorset, June x1, 1891. 

C. palustris: heads in pairs on a dichotomously branching 
stalk ; number of follicles in each head, counted in several 
specimeni as follows :— 

7 follicles on one, 4 on the other, of a pair, 8—5, 5—7, 
5—6, 6—6, 6—7, 7—5, 9—9, 10—8, 11—83, 9—6. 

Thus there is great variation. One stalk is longer than the 
other, of a pair, and it is presumed that in every case the 
shorter one flowers first. It will be noticed that in the above 
eleven instances, only two had the same number of follicles on 
both stalks. Of the remaining nine, three had most: follicles 
on the longer of the stalks, and six had most on the shorter. 
Those on the shorter stalk were larger than those on the longer, 
presumably because older. j 

A.second memorandum gives the results of fifteen more 
aT all taken at random, thus (L. = longer, S. = shorter 
stalk) :— 


L. with most follicles. L, and S. equal. S, with most follicles. 

L. S. L S. . S 
5—4 ase 8— 8 Se 4—6 

4—8: 
9—8 5—5 6—7 
9—7 10—10 8—10 
7—7 9—10 
10—10 7— 8 
4—5 


It accordingly appears that the later-flowering, longer-stalked 
head produced more follicles in just half the number of cases 
éounted (13 out of 26), and the shorter-stalked head had a 
majority in only 5 cases, the remainder being equal. e 

«In a Bidens found at Barbadoes (West Indies), on July 6 of 
the same year, there were similarly two heads, a long-stalked 
and a short-stalked, the latter flowering first. It would be in- 
teresting to get statistics of the numbers of akenes in the heads 
in this. The species was not certainly determined, but it is of 
the section of B. bipinnata. T. D. A. CocKERELL. 

New Mexico (U.S.A.), February 24. 
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DR. M. FOSTER ON THE TEACHING OF 
PHYSIOLOGY IN SCHOOLS 


HE teaching of science in schools has, it seems to. 
me, two uses. The first is what I may call the. 
“awakening” use. Many minds who feel no interest in 
the ordinary subjects of school learning, to whom the 
ordinary lessons appear as so much dull mechanical 
work, are at once stirred to intellectual activity when the, 
teaching of this or of that science is presented to them. 
The second use is the more distinctly “ educational,” 
training use. : 

Theeminds of the young being, happily, differently 
constituted, one mind is especially “awakened” by one. 
branch of knowledge, another by another. One boy or 
girl dates the beginning of his or her intellectual activity 
from the day on which he or she had a first lesson in 
chemistry. Another starts in the same way with botany. 
And the number of those to whom physiology thus serves 
as “awakening ” knowledge, is, it seems & me, sufficiently, 
great to render it desirable, by the introduction of the 
teaching of physiclogy*into schools, to afford adequate. 
opportunities for its exercising this benefical effect. 

It follows that, taught from this point of view, phy- 
siology should be taught as a new independent subject, 
not demanding any previous knowledge ; it should be. 
presented as a wholly new field into which the natural 
mind may wander at will without any restrictions as to: 
being qualified for entfance. It also follows that the 
teaching must he of a most elementary kind, that as. 
much of chemistry or physics as is necessary for the, 
comprehension of the physiological matters should be 
taught yith the physiology, arid, as it were, as a part of. 
jt, the pupil being led into chemistry and physics by his. | 
interest in physiology, and not being compelled to learn 
the one for which he or she perhaps does not, at present 
at least, care before beginning the other, . 

The instruction given, however elementary it may be, 
should consist in pat of demonstrations and practical. 
exercises. I need not enumerate these in detail, but 
they must necessarily be limjted in scope; the disgec- 
tion of a rabbit or some other animal to sh@w structure, 
some little mjcroscopic work, such as the microscopic. 
study of the blood and of a few tissues, the examination. 
of the structure and working of thg heart, the mechanics 
and elementary chemistry of breathing, and the like. 
But all these demonstrationsglike the rest of the teach- 
ing,-I may repeat, should teach so much of chemistry, 
of mechanics, &c., as is needed, as a part of the 
physiological lesson. : 

As an “awakenjng” study, I am in favour of physi- 
ology being vety widely taught; but, as almost neces- 
sarily, follows rom the view on which I have been 
dwelling, it ought not to be made a compulsory study. 
Made compulsory, it wofld as an awakehing study lose 
much ofits virtues. I do not hide from mygelf the fact 
that the present@ross ignorance which prevails among 
most men and women as to the most elementary facts- 
concerning their own bodies is most undesirable, espe- 
cially perhaps as regards women; but I am most de- 
cidedly of opinion that it is better to meet this evil by 
encouraging the study of physiology than by making it- 
compulsory. i ; 

Physiology, gas a distinctly, educational study, as a 
training for the ind, is a very different matter; and it 

eis, in my opinion, in this dspect unsuitable for schools. 
The training for the mind which physiology affords is 
one, I venture to think,.of no small value, but is one 


1A short time ago,on my consulting him on behalf of a committee: 
appointed by the Headmasters’ Association, to draft regulations for major 
scholarships’ examinations, Prof. Michael Foster was good, enough to give 
me this statement of his opinion on the teaching of physiology in schaols— 
a subject of great importance, but of great difficulty, regarding which much 
misconception prevails; it appears to me to beso valuable, that I have: 
sought for and obtained his permission to publish it.-Henry E. ARM- 
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which, especially compared with that afforded by some 
other sciences, is relatively slight when the knowledge 
is elementary, increasing rapidly as the study becomes 
advanced. Further,. while I have just urged that 
elementary physiology as an awakening study may be 
and indeed should be taught by itself, independent of 
‘other kinds of knowledge, I can’now urge equally 
strongly that a study of physiology, beyond the mere 
‘elements, is impossible without a previous adequate 
knowledge of chemistry and physics. Again, while the 
practical teaching of the rudiments of physiology can be 
‘carried out anywhere and by any one, the further study 
of physiology demands ‘no inconsiderable labdtatory 
accommodation, complicated apparatus, and experiments 
on animals, Lastly, if the study of physiology is to be 
real, the whole body must be dealt with, no parts being 
excluded for special reasons ; and this means that the real 
study cannot be taken up until after puberty. For these 
reasons it seems tp be undesirable to press the introduction 
of physiology into schools as an egucational subject ; all 
the more so, ‘since not only both, chemistry and physics 
are admirably adapted for this purpose, but also a not 
inconsiderable knowledge 66 both these sciences is needed 
for the proper study of physiology ; and I imagine that 
by the time a boy or girl is thus prepared to study 
physiology, it is time that he or she should leave school. 

While I am thus opposed to physiology being placed 
in a false position in the school curriculum, I feel myself 
all the more free to urge the very general introduction of 
an elementary study of the subject of account of its 
awakening*value. I cannot define the amount, of phy- 
siology which should thus be introduced more closely 
than by saying that the ground covered should be about 
that covered by my Primer. I would add that so far as 
is possible the pupils should see for themselves every- 
thing which is talked about in the lesson, 

As to “physiology being a proper subject to be in- 
cluded among subjects for scholarship examinations for 
young pupils,” I am so impressed with the painful evils 
of the present scholarship system, that I am most loth 
to say anything that wouldsin any way lead to an addition 
to that system. If the scholarship examination is to be 
a test of education, of intellectual training, it is obvious 
from what I have said above, that physiology cannot be 
put on the same levele with chemistry and-physics. At 
the same time, if such subjects as physiology or botany 
are excluded from schol@rship examinations, no little 
injustice, it appears to me, is likely to be done in the 
following way. A lad, let us say, shows,an early bent 
towards physiology, and acquires at school a very:con- 
siderable knowledge of its rudiments.e His future cateer 
depends on his gaining a certain scholarship. If in the 
examination for that-scholarship his place depends*olely 
on the way in which he has acqytted himself in chemistry 
and physics, in which his interestis ofa secondary character 
—he regarding them merely as helps togphysiofogy—the 
world may be robbed of an eminent physiologist. Hence 
I would say that if the-evil of a scholarship examination 

' must come, I would give'‘an opportunity of an elementary 
knowledge ot physiology being, in some way, rewarded. 





. -. = 
NOTES; e 


ProF. ‘RAMSAY has been gaod enonglf to forward to us 
the following translation of a passage in a letter he has recently 
received from Prof, Olszewski: “J have at lastysucceeded in 
-determining the critical temperature and the boiling-point of 
hydrogen, I have found for the former — 233° and for the 
latter 243°. I have:used the dynamical method, which I 
-described in the Philosophical Magazine, A thermal couple 
proved of no use, and-I was obliged to avail myself of a 
platinum-wire thermometer, measuring the temperatures by the 
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‘admirers, and friends, 


alteration it resistance of the wire. I have obtained satisfactory 
results, and intend to publish an account of them in English.” 


Mr. FREDERICK WEBB has presented the sum of £1000 to 
the Medical School of St. George’s Hospital, to found an annual 
prize in bacteriology. 

PROF. Victor Horstey, F.R.S., has been elected into the 
Atheneum Club, under the provisions of the rule which em- 
powers the annual election by the committee of nine persons 
“of distinguished eminence in science, literature, the arts, or 
for public services.” Å ‘ 

WE are glad to learn that there is no foundation for the 
report of the death of Prof. H. Wild, of St. Petersburg, noted 
in these columns on February 28. The mistake arose owitg te | 
the announcement of the decease of a German investigator of 
the same name. z 


AT the meeting of the Royal Irish Academy, on March 16, 
the following were elected honorary members. In the section 
of Science: Dr, Karl Weierstrass and Prof, du Bois Reymond, 
and Prof. E. Suess. In the section of Polite Literature and, 
Antiquities: Prof. A. Erman, Dr. E, Zeller, Lieut.-General H. 
L. F. Pitt-Rivem, and Mr. S. R. Gardiner. 


Ar the Paris Academy of Sciences last week, a bronze medal, 
engraved by Chaplain, was presented to M. Bertrand, in 
honour of his jubilee. The medal has on one side a likeness 
of M. Bertrand, and the reverse side bears the following senti- 
ment: ‘‘To Joseph Bertrand, member of the French Academy, 
Perpetual Secretary of the Academy of Sciences, in honour of 
fifty years’ devotion to science and education, from his pupils, 
March, 1844-1894.” 


THE Arniversary Dinner of the Fellows of the Chemical 
Society will be held at the Hôtel Métropole on Wednesday, 
March 27, when Dr. Henry E. Armstrong, President of the 
Society, will occupy the chair. The Right Hon. A. J. Balfour, 


M.P., James Bryce, M.P., the Presidents of some of the 


learned Societies, and several other distinguished guests have 
accepted invitations to the dinner, : 

A NUMBER of organisations for scientific research in the 
leadi ng ‘cities of the American sea-board, including Philadel- 
phia, Princeton, New Yourk,.Brooklyn, and Boston, have com- 
bined to organise an expedition to the west*coast of Greenland. 
The expedition will be fitted out at Newfoundland, and will 
sail next June. Elaborate preparations are under way to insure 
im portant results to science. Each of the Societies participat- 
ing will send a representative, including several who went last 
year, such as Profs, Libley and Chamberlin. The Brooklyn 
Institute will send a representative, to be chosen hereafter. 


Tue death is announced of Mr, A. W. Beetham, at Dawlish, 
in his ninety-filth year ; he was elected a Fellow of the Royal 
Society in 1835. We also notice the‘death of Mr. J. C. Smith, 
presi dent of the Institution of Civil Engineers of Ireland; of 
Dr. Hermann Grote, one of the most eminent experts in 
numismatics ; of Mr..G. N. Lawrence, a leading ‘American 
ornithologist ; of General de Nasouty, founder and director of 
the Pic du Midi Observatory, which for twenty-one years has 
rendered great servicé to agriculturists in the French Pyrenees ; 
and of Prof. Julien Brunhes, at Dijon. 

e THE Belgian f Academy of Sciences offers a prize of 600 
francs‘for the best essay on each of the following subjects :-~ 
(4) On the number of chromosomes before impregnation in an 
animal or a plant; (2) On the Quaternary Flora, especially 
that of- peat=bogs; (3) Is there a nucleus in the Schizophyta? 
if so, what is its structure and its mode of division? The 
essay must contain a critical review of the publications existing 
on the subject. , Each essay must be the result of original 
investigation. i 
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THE Bologna Academy of Sciences offers a*gold medal 
having the value of one thousand Italian lire (440) as a prize 
to the author of a memoir which describes the best system 
‘or new apparatus for preventing or extinguishing fires, by 
chemical, physical or mechanical means. The competition is 
open to persons of all nationalities, and the memoirs must 
reach the Secretary of the Academy before the end of May, 
1896, The descriptions should be written in Italian, Latin, or 
French, but memoirs will be permitted to compete if written 
in any other language, provided a translation in Italian accom- 
panies them. 


THE Times correspondent at Cairo reports that the Council 

; Of Ministers has approved Mr. Garstin’s proposal for clearing 
Philæ of débris, in order to make a thorough examination of the 

bases of the temples, and explore the subterranean passages 

which intersect the.island. This work, which is of high im- 

portance to the scientific world, will be done by the Public 
Works Department, an official from the Antiquities Depart- 

‘ment attending to insure that all objects of interest are pre- 
~served. The Ministry of War will be asked to lend Captain 


Lyons, R.E., to superintend the work. S 


THE United States Government is (we learn from the British 
Medical Fournal) about to undertake an investigation of the 
climates of the country in connection with the indigenous 
diseases, 
Bureau of the Department of Agriculture, the Chief of which, 
Mr. Mark W. Harrington, has on many previous occasions 
given proof of an active interest in sanitary climatology. The 
precise manner in which the results of the investigation will be 


‘made public has not yet been decided upon, but it is hoped |e 


soon to publish a periodical devoted to. climatology, and its 
relations to health and disease. 


By the consent of her Majesty the Queen, a piece of ground 

—the Palace Meadow—about four and a half acres in extent, 
has been ceded to the Royal Gardens at Kew, for the use of the 
public, The concession is a great convenience, for the removal 
-of the fences will allow visitors to make a direct, instead of a 
-circuitous, access to the finest part of the Arboretum. The 
‘Gardens are 251 acresin extent. Itis not generally understood 
(says the Kew Bulletin) that they were originally the private 
property of the Crown, and not acquired out of public funds, 
The building used for the Herbarium and Library was sold to 
thenation by George IV. Access to the remainder has been 
‘step by step conceded to the public by the liberality of her 
Majesty the Queen. 


The annual general meeting of the Italian Botanical Society 
will be held this year in Palermo, from April 16 to 23. The 
opportunity will be taken of celebrating the hundredth anni- 
versary of the foundation of the Botanic Garden at Palermo. 


On Thursday next, March 28, Dr. E. B. Tylor, F.R.S., will, 


deliver the first of a course of two lectures at the Royal Institu- 
‘tion, on ‘‘ Animism as shown in the Religions of the Lower 
Races,” The Friday evening discourse, on March 29, will be 
‘delivered by Dr. H. E; Armstrong, F.R.S. His subject will 
be ‘The Structure of the Sugars and their Artificial Produc- 
tion,” 


THE Zoological Society of France: held its second annyal 
reunion on February 28, under the presidency of, Prof. 
Léon Vaillant. The meeting was a marked success, a number 
‘of zoologists from all parts of France favouring the Society 
with original communications, It has been decided to make 
these annual conferences, to which all naturalists are cordially 
‘welcomed, a permanent feature, and to arrange in future for 
‘microscopical and other demonstrations, as well. as numerous 
social gatherings, 
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The investigation will be conducted by the Weather , 





WHEN the Council of the Zoological Society of France voted 
to support the movement for the establishment of an inter- 
national bibliographical bureau, it charged one of its members, 
Prof. E. L. Bouvier, to present a report at the annual reunion of 
the Society. Basing its decisions upon this report, the Society 
has nominated a centgal: Committee of Management, composed 
of the following titular members :—Dr, Raph. Blanchard, Prince 
Roland Bonaparte, Prof. Ives Delage, Prof. Henri Filhol, Prof. 
Albert Gaudry, Baron Jules de Guerne, Prof. A. Milne-Edwards, 
and Prof. A. Raillet. Twenty zoologists, residing in various parts 
of France, have been nominated as associate members, To 
compltte the organisation, eleven special correspondents have 
been appointed, whose duty will consist in reporting to the 
Bureau such works as are inaccessible to it. A preliminary 
inquiry among the various scientific societies and the 
leading publishers has shown, however, that nearly all 
the zoological publications of France will be sent gratuitously 
to the Central Bureau. Not a single failuf to accept this in- 
vitation to co-operate fis thus far been reported. - 


THE annual meeting of the German Zoological Society will 
be held this year at Sttassbueg, on Tuesday, Wednesday, and 
Thursday, June 4 to 6. A preliminary general programme of 
the meeting has @lready been issued, and in the list of papers 
promised for the occasion we notice one by Prof. Goette, “On 
the Ancestry of the Vertgbrata,” and another by Dr. Biirger, 
“On Nemertines.” The mornings will be devoted to general 
business and the*reading of scientific communications and re- 
ports, and the afternoons will be reserved for demotstrations and 
the inspection of the laboratories, The meeting should possess 
considerable interést, and many fil’ probably be glad to avail 
themselves of the cordial invitation which the Society extends 
to zoologists of other nationalities to attend the meeting as 
guests, and to take part in the proceédings of éhe Society. 


THE Paris Geographical Society has awarded its prizes for 
1895; as follows :—Gold medals, tò Lieut. L, Mizon, for his ex- 
plorations in West Africa ; E Gautier, for his exploratigns in 
Madagascar; F. Foureau, for his explorations"tn the Sahara ; 
E. Ponel, fore his explorations in the region of the French 
Congo; Th. Moureaux, for his magnetic map of France ; 
Father Colin, for his observations art triangulations in Mada- 
gascar; A. Courtry, for the production of a map of the Congo ; 
V: de la Blache, for his genera? atlas; and Dr. Thoroddsen, 
for his explorations in} Iceland. Silver medals have been 


` conferred upor E. D.-Poncins, for his journey from Turkestan to 


Kashmir by the Pamirs; J. Gaultier, for hiş works on the pro- 
duction of plans ‘by photography; B. d’Attanoux, for his ex- 
ploration in the Sahara ; and J. Forest, for his studies on the 
breeding and habits of the gstrich in the Sahara. The Jomard 
prize hag been awarded to L, A. Rainaud, for his memoir 
entitled ‘‘ Le Cogtinent austral : hypothèse et détouverte.” 


SINCE the decision in the case of the, Leeds Sunday Lecture 
Society, when it was held that the delivery of a lecture on a 
Sunday came within the meaning of the ‘‘ Act for Preventing 
certain Abuses and Profanations on the Lord’s Day, called 
Sunday,” if the public were not aflmitted free, the Sunday 
Society has been exerting itself to procure an amendment of 
the vexatious Lay as it now stands. Lord Hobhouse, who 
presided at a conference of Sunday Societies held last month, 
has introduced a Bill into the House of Lords for amending 
the Act in a€cordance with a resolution passed on that occasion. 
The Bill aims.'at securing that in future—‘‘ No action for the 
recovery of any penalty shall be commenced against any person 
in respect of the opening of any Museum, Art Gallery, Science 
or Art Exhibition, Garden or Library, as such, or the delivery 
of fany lecture on science, literature; art, or kindred subject, 
or any-recitation, or the giving of any performance of music, 
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either vocal or instrumental, on Sunday, provided that the 
same take place under the management and control of a Society, 
Committee, or other body of persons, for the public advantage 
and not for pecuniary profit.” 


Ir is proposed to hold an International Exhibition at Atlanta, 
Georgia, U.S.A., from September 18 next, to December 31. 
The classification includes the usual departments of International 
Exhibitions, the following being the divisions :—Minerals and 
Forestry ; Agriculture, Food and its accessories, Machinery and 
Appliances ; Horticulture, Viticulture, Pomology, Floriculture, 
&c. ; Machinery ; Manufactures ; Electricity and electrigal ap- 
pliances; Fine Arts, Painting, Sculpture, and Decoration ; 
Liberal Arts, Education, Literature, Music, and the Drama ; 
Live Stock, Domestic and Wild Animals, Fish, Fisheries, and 
Fish Culture ; Transportation. The United States Government 
have given permission for exhibits to be brought in free of 
.Customs’ duties, unless the goods are entered for consumption 
in the States. Exhibits are invited fnpm foreign coufitries on 
the usual conditions, Further information may be obtained from 
the Director-General, Mr. @ A. Collier, Piedmont Park, 
Atlanta, Georgia, U.S.A, Copies of the classification aad: 
general regulations have been sent to the Secretary of the 
Society of Arts, and can be seen at the Socieiy’s offices by any 
persons interested. 


AT a recent meeting of the Oriefttal Club of Philadelp hia 
(Dr. D. G. Brinton writes in Science), Dr. JaP. Peters, whose 
researches ambng the ruins of the valley of the Euphrates are 
well known, mentioned his observations on the deposition of 
alluvium by the river as,aqchronometer for measusing the 
antiquity of some ruin- -mounds, Tae deposits from the known @ 
date of Alexander’s conquests display marked uniformity ; and 
taking the depths of thesems a standard, the foundations of Ur 
(the “ Ur of the Chaldees” of Genesis, the modern Muchair) 
and of Eridu (the modern Abu-Shahrein) must have been laid 
about seven thousand years B.C. 


A ŜUBSTITU®E for wood is Badly wanted in the construction 
of warships. In the recent actions between the Chinese and 
Japanese fleets, several sips were disabled by serious fires on 
board, and this has causes much attention to be given to the 
invention of artificial wood, both at home and abroad. A Board 
of experts, says the Fourna¥ of the Franklin® Institute for 
March, was lately convened by direction of the Secretary of the 


U.S. Navy to consider the subject of dispensing, with wood in. 


.the construction of the naval ships now building, and also for 
the purpose of finding some suitable substifate for wogd where 
it is impracticable to use metal. The Board hes decided that a 
substitute for wogd should be light, or not heavier than wood, 

non-conducting, non-combustible, “and, when struck by shot, 

should not fly into splinters. Wood has the very objéttionab le 
property of splintering from the effect of shof; and the fact is 
well known that, in wooden ships, frequently as many pečsons 

are wounded by splinters as by shot. : 


A SOLUTION of the problem of finding a substitute for woud, 
‘seems,win the qpinion of the Board, to lie in the following 
direction :—Select something in the nature of cheap wood or 
vegetable fibre and fine sawdfist ; treat them @hemically w ith 
some insoluble fire-proof substance, not too Heavy ; then press 
and roll into boards, more or less dense, according tp the use 
for which the material is desired. Such a material will be non- 
inflammable all through, will not splinter, will not be heavy, 
and will be a non-conductor. Possibly this artificial board can 
be strengthened by enclosing within it a tough, fine wire net- 
ting. If sawdust, or other fine cellulose material, after being 
rendered non-inflammable,.can, by mixing with other materials 
not too heavy—or, if heavy, in small quantities—be applied to 
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-agriculture, 


metal in a plastic state, so as to harden into a compact mass 
impervious to water, then it will be of great value, In other 
words, if a light, non-conducting, non-inflammable, insoluble: 
cement can be discovered, it will be of great use in ship con- 
struction. 


Numerous objects made of. wood and covered with copper 
have been found during the exploration of mounds in Ohio. 
Prof. F, W. Putnam has described specimens of this kind, and. 
copper objects sheathed with silver. The examples found are 
quite sufficient to show that the American aborigines in the 
Mississippi valley and in South America had the art of cold- 
hammering copper, of heating it to overlie and fit upon a warped 
or curved surface, and of turning the edges under, This pros 
cess must not be confounded with the mere hammering-out of ` 
implements, nor with the process of making a sheet of copper 
as thin and uniform as a ship’s sheathing, and then producing 
figures by rubbing or pressure, A note by Prof. O. T. Mason, 
in the Proceedings of the U.S. National Museum (vol. xvii. 
No, 1015), shows that the Haida Indians, who occupy the 
Queen Charlotte Islands, and are famous for their carved. work, * 
also cover wood and bone with copper. He describes two figures 
of humming-birds carved in wood, and having their wings and 
tails overlaid with a covering of sheet copper. The surfaces are 
neatly engraved with the conventional wing and eye signs of 
the Haidas. These specimens, and those from the mounds of 
Ohio, throw some light upon the processes employed by the 
aboriginal metallurgists of America. 


` Ir will be remembered that in June last, Prof. C. V. Riley 
resigned his position as Chief of the Division of Entomology 
of the United States Department of Agriculture, and was suc- 
ceeded by Mr, L., P. Howard. Owing to these changes, the 
publication of Znsect Life—the premier of entomological 
bulletins—appears to have ceased for a time. The periodical 
has, however, been revived, sand three numbers of a new 
volume (vol. vii. ), edited by Mr. Howard, have come to us, 
together with the last number of vol. vi., published under the 
joint editorship of Prof. Riley and Mr. Howard. Each of the 
numbers contains a store of information, in the form of articles 
or notes, on the life-habits of insects, especially in relation to 
In one (vol. vi. No. 5) we notice an address on 
‘*Bees,” by Prof. Riley, and in another (vol. vii, No. 1) we have 


-an illustrated description of the senses of insects, by the same 


writer, The second number of the new volume is devoted to 
the proceedings of the sixth annual meeting of the Association 
of Economic Entomologists, held in August. 1894. The 
presidential address delivered by Mr. Howard on that occa- 
sion, dealing with the rise and present condition of official 
economic entomology, shows what official encouragement is 
given to the investigation of insect problems in all parts of the 
world. 


-Most of the great advances in entomology have come 
from America, but, as Mr. Howard points out in the 
address referred to above, this progress would not have 
been possible without legislative encouragement, At the 
present: time the ‘amount of money expended for work in 
economic entomology is far greater in the United States than 
in any other country. There the regular annual expenditure in 
the support of entomological offices amounts to about one 
hundred thousand dollars. Probably the total sum expended 
annually in experiments and publications exceeds the entire 
amount expended in the same direction by the remainder of the 
world. No wonder, then, that the whole world looks to 
America for instruction in economic entomology, And the 
results obtained justify the money expenditure, Not a year 
passes, Mr. Howard remarks, in which the sum saved to agri- 
culture and horticulture, as the direct result of the investigations 


Marcu 21, 1895 | 


NATURE 


491 





of entomologists, does not amoùnt to many times that which 
the United States Government grants. The results have thus 
added greatly to the productive wealth of the world, and this 
fact alone should be sufficient to lead our own Government to a 
more generous recognition of work in economic entomology. 


SEVERAL German periodicals have published an account of 
a remarkable balloon ascent made in the “‘Phænix ”? by Dr. 
A. Berson, on December 4 last. The balloon was inflated 
with 70,600 feet of hydrogen, and ascended from Stassfurt 
4 Prussia) in the morning, taking a north-westerly direction, the 
weather at the time being somewhat misty. The temperature 
at first increased up to a considerable height ; at 4900 feet the 
„thermometer stood at 41°, and at 16,400 feet it read 0°, with a 
‘very dry air, At noon, an hour and half after starting, a height 
of 22,150 feet was reached, and the thermometer fell to - 20°, 
At this time Dr. Berson began the artificial inhalation of oxy- 
gen, with excellent results, At about 29.500 feet the balloon 
passed through a veil-like stratum of cirrus clouds; these did 
not consist of ice crystals, but of perfectly formed flakes of 
-snow. About two and a half hours -after starting, a height of 
about 31,500 feet had been reached, the thermometer dropped 
to —54°, and indicated only — 11° in the sun’s rays; at this 
height Dr. Berson, being alone, thought it prudent to com- 
mence the descent. At 4600 feet the highest temperature was 
recorded, viz. 43°, and between this point and the earth it 
dropped to about 34°. The ascent occupied 3 hours, and the 
descent 2h. 20m., the balloon having travelled 186 miles, 
notwithstanding that the wind was almost calm on the surface 
of the earth, Dr, Berson obtained observations at a greater 
altitude than they had before been made; in Mr. Glaisher’s 
celebrated ascent of September 5, 1862, the last actual obser- 
vation was at 29,000 feet, although it is supposed that the 
ball oon rose at least 7000 feet higher. The above particulars 
are taken from an account given in the American Engineer for 
this month. 


ABOUT three years ago, the Botanic Garden at Cape Town 
was transformed into a town garden supported by municipal 
rates, A similar change has lately taken place at King 
William’s Town, in the eastern province of the colony. The 
Kew Bulletin for March rightly condemns these changes, and 
the perfunctory manner in which botanic gardens in South Africa 
have generally been treated. It points out that, at the present 
m oment, Cape Colony is the only important British possession 
w hich does not possess a fully-equipped botanical institution. 
It is true it possesses a fine colonial herbarium, under the com- 
petent charge of Prof. MacOwan, and an agricultural depart- 
ment which he efficiently advises on botanical subjects, But 
beyond this it has no central authority dealing with the practical 
aspects of the science of botany, and no gardens under 
technical control where careful experimental cultivation could 
be carried on, or where special seeds and plants could be ob- 
tained for starting new industries, This condition of affairs, 
the Bulletin holds, is scarcely credible to a large and wealthy 
community like that at the Cape. Something more than an 
ornamental garden, dotted here and there, is required in South 
Africa, A central establishment in the neighhourhood of Cape 
Town, devoted to the scientific study and experimental cultiva- 
tion of plants, fully equipped to discharge its studies as a 
national institution on the lines of Kew, would alone be worthy 
of the future of South Africa. The flora of this part of the 
world is one of extreme interest. It deserves to be carefully 
and exhaustively studied, and numerous plants, now in danger 
of becoming. extinct, should be preserved in some central spot 
for the observation of students. Of the economic influences of 
such a central institution it is needless to enlarge. There are 
hundreds of problems connected with the cultivation of in- 
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dustrial plants in South Africa awaiting solution, and these 
could only be dealt with at an institution specially devoted to 
scientific research, where careful trials could be conducted ex- 
tending over many years. 


In a recent publication by Dr. L. A. Bauer, entitled <‘ Beit- 
raege zur Kenntniss tles Wesens der Saecular Variation des 
Erdmagnetismus ” (Inaug. Diss., University of Berlin), some 
interesting and important contributions to our knowledge of that 
enigmatical phenomenon of terrestrial magnetism—the secular 
variation—have been made. The author has constructed the 
actual curve described in the course of centuries by the north 
end of a ‘‘ free magnetic needle” at various stations (24) dis- 
tributed over the globe. The result has been the establishment 
of a law governing the direction of the curve, which the author 
claims is the first law that has been established thus far with 
regard to the secular variation as applying to the whole earth. 
This law may be expressed as follows:—The north end of a 
freely suepended magnetjc needle, as viewed from the point of 
suspension of the needle,gmoves, in consequenée of the secular 
variation of terrestrial magnetisrg on the entire earth, in the 
direction of the hands of a wagch. With regard to the period, 
Dr. Bauer believes that it has not yet been proved that the earth 
actually possesseg a common secular variation period. The 
only way he thinks it possible to deduce 2 common period is, by 
the supposition that the curve described by the magnetic needle 
is not a single closed one, but consists of loops. Indications of 
such loops, he skys, make themselves apparent at various 
stations., A comparison is also drawn betweeh the secular 
variation and the momentary distribution of terrestrial magnet- 
ism. A®secular wave is followed roynd the earth with the aid 
“of the projected curves. It would appear as though a con- 
tinuation of the secular curve is obtained by going around the 
earth eastwardly° The fact thus vealed, the author says, 
would have, as a direct consequence, that if a survey be made 
along a parallel of latitude in aneasterly direction, a similar 
motion of the magnetic needle would be encountered as in the- 
case of the secular variation. Dr? Bauer has carrjgd ont this idea 
for three epochs, viz. 1780, 1829, and 1885, and along several 
parallels of latftude. The curves desoribed by the needle are ` 
projected and given on a special platg., It has been found that 
in every case the north end of the needle, as observed from the 
centre of th@ needle, moves chockwise. Furthermore, by 2 
comparison of both sets of curves—-the secular and the momen- 
tary—it would, appear as though they are subject to similar 
laws, 


THE reethod Adopted in the Physikalisch? Technische Reichs- 
anstalt for turning true spheres is described by Herr von 
Liechtenstein inthe Zedtsehagft fiir Instrumenjenkunde. ‘Three 
grinding cylinders, the diameter of which is less than that of 
the spher€, are mounted in a lathe, two of them ebeing carried 
by one head and one by theother. They are disposed at angles 
of 120° to each other in a horizontal plane, and grasp the sphere 
between them, Their rotation produces a ‘perfectly irregular 
motion of the sphere, and between the three cylinders it is 
ground to an extraordinary truth .of figure. Iron and steel — 
spheres of 25 mm. diameter thus produced Showed efrors of 
diameter not exgeeding oʻoor5 msn. 


IN the yearly reBort of the Russian Geographical Society, we 
notice thgt M. Roborovsky, chief of the Tibet expedition, has 
made a careful survey of thg Lukchun depression, the level of 
which, asis known, lies below the level of the ocean. Itappears 
that the depression has a length of nearly too miles, and an 
average width of 50 miles, and that its level is from 100 to 150 
metres below the level of the sea. The desert which issituated 
in the south of it was crossed in several directions, and M, 
Roborovsky succeeded in obtaining: no less than six speci- 
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mens of the wild camel. After having reached Sa-chou, 
the expedition made extensive surveys in the Nan-shan high- 
lands, and then it went out for the exploration of the country 
in the east of Lake Kukunor. 


WITH reference to Mr. Culverwell’s recent criticism of the 
astronomical theory of the Ice age, the Rev. O. Fisher (Geol. 
Mag. for March) quotes the opinion of the late Prof. Adams, 
expressed to him in a letter dated February 28, 1866. He says : 
“I donot myself believe in the change of eccentricity of the 
earth’s orbit being a cause of climatal changes on the earth. 
The effect, if any, would depend only on the square pf the 
eccentricity ; and this always remains so very small, that I 
believe the effect on the earth’s mean temperature would be 
almost insensible., Depend upon it, geologists who look in 
this direction for the cause of glacial epochs are entirely on the 
wrong track. It seems tome much more likely that the actual 
act of emission of hgat from the sun is variable, than that the 
change of eccentricity of the orbit should have anye sensible 
effect.” e ` 


Pror, F. BRIOSCHI read befre the Accademia dei Lincei, on 
March 3, a very full account of the life and works of the late 
Prof. Cayley, who was a Foreign Associate of the Academy. 


A WORK almost entirely concerned with Insurance sta tistics 
is **Bourne’s Handy Assurance Directory,” now carried on by 

r. W. Schooling. Every one irfterested in statistical in- 
formation relating to human life will find theevolume useful. 


In the “Handbook of Jamaica” (Stanford) fer 1895, 
compiled by Mr. S. P. Mussofi and Mr, ‘T. L. Roxburgh, short 
biographical descriptions er given of the men of science who, 
have been associated with the island, in addition to the 
historical, statistical, and general information concerning it. 


. THE number of the Buletin of the Botanical Department, 
Jamaica, for January 1895, edited by the Director, Mr. W. 
Fawcett, is largely occupied with the insect enemies of the 
cocoa, (Z%eobroma) and pineeplantations, and some of the 
Coccidee or scale-insects, It also contains a very interesting 
report on the services rendered in the island bf the Botanical 
Department of Jamaica. 


WITH the March number, Science Progress commences its 
third volume. Dr. E. Klein, @.R.S., contributés to the num- 
ber an article on antitoxin, and Mr. J. E. Marr, F.R.S., 
summarises recent literature concerned with „foreign work 
among the Precambrian and Paleozoic rocks. The subjects 
of the remaining articles are :—‘‘ Insulat -Sloras,”, by Mr. 
W. B. Hemsley, F.R.S. ; ‘‘Peptone,” by Dg W. D. Halli- 
burton, F.R.S. ; ‘Budding in Tunicata,” by Mr. W; Garstang; 
and ‘‘ The Reserve Materials of Pldħts,” by Prof. J. R. Green. 


THE first p&t of Mr. C. B. Moore’s valuable report of his 
excavations in the prehistoric sand mounds of the St. John’s 
River, Florida, was noticed in these columns last November 
(vol. li. p. 27), The second part, which ‘has now reached us, 
contains the results of seven months’ continuous work upon all 
the remgins thaj could þe found, and the complete report 
practically exhausts the study of the mounds on the banks of the 
St. John’s River; for the rier has been explored from the 
source to its outlet. The mounds,described“in the part of the 
report beforeas are, perhaps, not quite so interesting as those 
of which an account was given in the former part, put this does 
not diminish their value to archzologists, Future workers among 
the mounds will find that all the objects found are recorded, 
instead of merely the rare ones, and those of unusual workman- 
ship. The flint implements, curious types of earthenware, and 
human remains described, and finely illustrated, furnish material 
for much scientific study. The Philadelphia Academy of 
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Sciences, inthe ¥ournal of which (vol. x.) Mr. Moore’s report 
appears, deserves much.credit for the admirable illustrations. 


METEOROLOGISTS and physicists have reason to be grateful 
to Mr. S. P. Langley for the valuable series of numerical tables 
which he has projected, to take the place of a series of 
meteorological tables compiled by Dr. Arnold Guyot, and 
published by:the Smithsonian Institution in 1852, Dr. Guyot’s 
tables were widely used and appreciated, but the new series 
will be of even greater service. The work will be completed 
in three parts: Meteorological Tables, Geographical Tables, 
and Physical Tables. The first of these volumes appeared im 
1893; the second (Smithsonian Miscellaneous Collections, No. 
854) lies before us. This has been prepared by Prof. R. S. 
Woodward, whose experience in-geodetic work particularly ° 
qualifies him for the task. The introductory part of the 
volume is divided into seven sections, under the heads: useful 
formule, mensuration, units, geodesy, astronomy, theory of 
errors, and explanation and use of tables. This section takes 
up a hundred pages, after which come tables running into one 
hundred and eighty pages. Every effort appears to have been- 
made to avoid errors, and Prof. Woodward has made a 
judicious selection of matter from a vast amount of available 
material. It requires no great prophetic instinct to say that 
his compendium will be prized*by geographer and meteorologist, 
as a standard work of reference. 


THE Meteorological Society of Berlin has published its 
Report for the year 1895; the Society holds monthly meetings. 
between October and May, and a summary of the papers read 
is regularly printed in our columns, Prof. Hellmann, the 
President, appends to the Report a discussion of the wind 
velocity at Berlin from ten years anemometrical observations.. 
The principal maximum, in the yearly period, falls in March, and 
the minimum in September ; in the daily period, the maximum 
throughout nearly the whole year occurs between rh, and 2h. 
p.m., with a tendency to a second maximum during the night 
in the cold season. The greatest hourly velocity recorded was. 
fifty miles an hour, which is about half the rate that has been 
registered in the greatest storms on our own coasts. 


WE have received from Dr. Henry Bovey a paper of high 
technical value, containing the results of numerous experiments. 
which have been carried out in the testing laboratories of the 
McGill University, on the strength of Canadian Douglas fir, 
red pine, white pine, and spruce, The tables given tend to 
prove that timber, unlike iron and steel, may be strained toa 
point-near the breaking-point without being seriously injured.. 
In almost all cases the increments of deflection and extension, 
almost up to the point of fracture, are very nearly proportional 
to the increments of load, thus showing that it is difficult to 
define a limit of elasticity for timber. This, Dr. Bovey thinks, 
probably accounts, for the continued existence of many timber 

*structures of wood in which the timbers have been, and are 
still, continually subjected to excessive stresses, the factor of 
safety being often less than one and a half. Whether it is. 
advisable so to strain timber is another question, and experi- 
ments are still required to show how] wood is affected by 
frequently repeated strains, 


A FURTHER memoir concerning the interesting sodium 
détivative of nitro-ethane, and the sodium compounds of nitro- 
paraffins generally, is contributed by Prof. Victor Meyer to the 
Berichte of the German Chemical Society. The nature of 
these unstable compounds has not hitherto been satisfactorily 
determined, for in a communication to the Annalen der Chemie, 
J. U. Nef, some time .ago, stated that they do not partake of 
the nature of true derivatives of nitro-paraffins, but contain 
an altogether differently constituted organic residue. The ex- 
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perimental evidence adduced in support of this view consisted 
_ chiefly of the observation which he made that the parent nitro- 


paraffin was not, or only to a slight extent, regenerated upon , 


treating the sodium compound with dilute sulphuric acid, the 
compound being decomposed with evolution of nitrous oxide and 
formation of an aldehyde or ketoné. Prof. Meyer has made 
farther experiments in this direction, and their results definitely 
fix the nature of these sodium compounds, proving that they 
are indeed true sodium derivatives of the nitro-paraffins, being 
formed by the replacement of one of the hydrogen atoms of 
the alkyl radicle by sodium. It is a fact that when sodium 
nitro-ethane, C,H,NaNO,, is dissolved in excess of dilute sul- 
phuric acid at the ordinary temperature, a somewhat vigorous 
evolution of nitrous oxide occurs. But if the most elementary 
precautions are taken to prevent the decomposition of so 
unstable a substance by the thermal change involved in so 
energetic a reaction, the decomposition proceeds quite dif- 
ferently. If the sodium compound is first dissolved in a little 
water well cooled by ice, and then an equivalent added of 
«dilute sulphuric acid similarly cooled to near 0°, only a very 
few bubbles of gas escape, and barely a trace of the odour of 
aldehyde is perceptible, while a layer of oil, Bnsisting of nitro- 
ethane, separates out. Even after the operations of purification, 
which involve some loss owing to the volatility of nitro-ethane, 
over 60 per cent. of the theoretical quantity of the pure nitro- 
paraffin was isolated. Moreover, the small quantity of decom- 
position indicated by the few bubbles of nitrous oxide can be 
entirely avoided by employing acetic instead of sulphuric acid ; 
the reaction is then less vigorous, and consequently produces at 
temperatures not far above o° no dissociation of the nitro- 
paraffin. The observation of Nef, that the sodium derivatives 
of the nitro-paraffins are decomposed at the ordinary tempera- 
ture by the stronger acids, even when diluted, into nitrous oxide 
and an aldehyde or ketone, is an interesting one ; but Prof. 
Meyer’s work now shows that this is due merely to the fact 
that the nitro-paraffin first regenerated is decomposed in all 
probability by the heat of the reaction between the sodium and 
acid, and that when the precaution is taken to prevent this 


rise of temperature by reacting with ice-cold solutions, the re- 


generated nitro-paraffin remains intact. Hence it must be con- 
cluded that the sodium compounds are true derivatives of the 
nitro-paraffins which can thus be regenerated from them. 


The additions to the Zoological Society’s Gardens during the 
past week include a. Vervet Monkey (Cercopithecus lalandii, 9 ) 
from South Africa, presented by Captain Scarlett Vale; a 
Macaque Monkey (Macacus cynomolgus, 8 ) from India, pre- 
sented by Miss K. Fleming ; a Vulpine Phalanger (Phalangista 
vulpina) from Australia, presented by Mr. Richmond Allen ; 
a Grey Ichneumon (Herpestes griseus) from India, presented by 
Mrs. Lewis; fifteen ——~ Rats (Mus, sp. inc.) from Sunday 
Island, Kermadee Group, presented by the Countess. of 
Glasgow ; a Hooded Finch] (Spermestes cucullata) from West 
Africa, a Chestnut-eared Finch (Amadina castanotis) from 
Australia, presented by Mr. C. H. Hastings; a Woodcock 
(Scolopax, rusticula), British, presented by Mr. Charles 
Smoothy ; a Long-necked Chelodine (Chelodina longicollis) 
from Australia, deposited; four, Marbled Newts (Jfolge 


marmorata), European, purchased, 





OUR ASTRONOMICAL COLUMN. 


PARTIAL ECLIPSE OF THE SUN, MARCH 26.—Oa March 26 
a small partial eclipse of the sun will, if the weather be favour- 
able, be seen from all parts of the British Isles, with the pro- 
bable exseption of placas which are-to the east of a line 
joining Lowestoft and Hastings. At Greenwich the magnitude 
of the eclipse, sun’s diameter = 1, will be 0'013, and the first 
contact will occur at 9.56 a.m., with a duration of only 27 
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minutes. At Oxford the magnitudé will be 0'03, and the 
duration 40 minutes. At Dublin the magnitude will be 0'09, 
with a duration of 67 minutes, and at Edinburgh 0°08, with a 
duration of 62 minutes, The eclipsed part will be a maximum 
(0°36) as seen from the north-east of North America. 

In the Waztical Almanac for the current year the eclipse is 
said to be zzwisiéle ateGreenwich, but the error was corrected 
in the A/manac for 1897. The mistake, however, has not been 
corrected in many of the almanacs in common use, 


DISTRIBUTION OF MINOR PLANETs.—An interesting dia- 
gram has been constructed by General Parmentier, to show 
the distribution of the minor planets at present known between 
the owbits of Mars and Jupiter (Buletin Soc. Ast. de France, 
March). {Of the 390 planets for which sufficient data are 
available, 93 have a mean distance between 2°16 and 2°48; 
152 between 2°52 and 2°82; 128 between 2°85 and 3°25; and 
10 between 3°38 and 3°48. The interval between Brucia (at 
2°16) and Mars, is occupied by a single asteroid, comparatively 
recently discovered, with a mean distance of 2'09. On the 
outer side of the dense swarm, there are only six minor planets 
in a zong very nearly as wide as that occupied by the group of 
383, and extending to 4 mean distance 4°68. The region of 
greatest density of the afteroids so far discovered is at a mean 
distance from the sun very neagly equal to that indicated by 
Bode’s law (2°80); Cerés, Pallas, and Juno fall a little short of 
this distance. j 

At the present rapid rate of discovery of minor planets by 
the photographicmethod, data will no doubt soon be available 
to determine if the outer zone between Camilla and Jupiter i5 
really an almost deserted region. | 


` THE ROYAL OBSERVATORY, EDINBURGH.—-We are‘glad to 
hear that the new National Observatory for-Scotland is making 
rapid progress towards completion. The buildfngs are quite 
finished so far as the outside is aoncerned, and it is hoped that 
the twotequatorials and the transjt instrument will be erected 
dn the early summer. The library wfil be ready to receive the 
magnificent collection of twenty thousand volumes as soon as 
the heating arrangements are completed. 
= . 


PHYSICAL WORK OF HERMANN VON 
HELMHQLTZ} 


Il. = 


KON IG hasShown that in many cases, when two notes are 
sounded simultaneously, beats are heard, as though the most 
prominent phenomenon was the production of beats not between 
the two fundamental notes, but between the upper of these, and 
the nearest paftial of the lower nose. Inasmuch as these beats are 
heard when the lower note (as far as can be tested) is free from 
upper partials, this rule is not the explanation of the pheno- 
menon, but it B a convenient way of expressing the results, In 
the experiment just described, the frequencies of the two notes 
were in the ratio *12"to 15, The first partia? of the lower note 
(12) is therefore the nearest to the highertone ; that is to say, 
König’s beat tone and the first difference tone are identical. 

It is easy to arrange an experiment in which these conditions 
are not fulfilled. Thus let the notes be in the ratio 9:15. 
The second partial of the lower note is 18, which ig nearer to 15 
than to 9; hence the König beat-tone would have a relative 
frequency of 13-15=3. If the siren rotates 10°6 times per 
second, the ‘frequencies of the two fundamental notes are 
9 x 10'6 = 96 and I§ x 10°6= 160 respectively. As before, the 
difference tone is 64. 

In this case we can use another method of determining the 
speed of the siren. In 1880 Lord Kayleigh ®constructed an 
instrument in which the mass of air enclosed in a tube is 
excited by resorfince, and the fac? of the excitation is indicated 


eby a light mirror,“which is set where the motion is greatest, 


inclined at 45° to the direction of the air-currents.e In accord- 
ance with the general law that a lamina tends to place 
itself perperfdicular to the Girection of a stream, the mirror 
moves when the air vibrates. In the original apparatus the 
amount of the movement was controlled by magnets. Since 
that date Prof. Boys has modified the instrument by substitut- 
ing a quartz thread suspension for a silk fibre, and using the 


1-A discourse delivered at the Royal Institution, by Prof. A. W. Riicker, 
F.R.S., on Friday, March. 8. (Continued from page 475.) $ 
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torsion of the thread instead of the directing force of the 
magnets. Ina lecture delivered before the British As: ociation, 
in Leeds, he exhibited the apparatus, which is sometimes called 
a mirror resonator. Prof. Boys has been good enough to make 
two of these-instruments for me, and for reasons, which I will 
not at the moment enter into, we decided that one of them 
should respond to 161 vibrations per second. It so happens 
that this coincides almost exactly with the frequency of one of 
the notes in the experiment under discussion (160). It 
is thus possible to use the mirror resonator as an auxiliary 
instrument to test the speed of the siren. When the proper 
note is reached the spot of light will move, and if the difference 
tone is objective the interference bands‘ ought to disappear 
simultaneously, We tried this experiment several tim&. An 
observer, so placed that he could not see the interference bands, 
lifted his hand when the spot of light moved. It was quite 
extraordinary to note the absolute agreement between his move- 
ments and the behaviour of the bands. 

By throwing the spot of light and the bands near togéther 
on the screen, the coincidences can be watched by a number of 
persons. We hav@ tried whether the difference tone is objective 
in four cases, apd in all have detecteg it by the disappearance 
of.the interference bands, The detgils of the experiments are 
collected in the following takle. In the first two experiments 
the first difference tone is, afd, in tke last two it is not, co- 
incident with Kénig’s lower beat note. 


Difference Tones. o 














er of . Diffe e—and 
Nimba Be Interval, FreQuencies. König’s beat-tones. 
~ è 
. a | i | 

15 and 12 Major third į 320 256 64 ‘ 64 

16 ,, 12 Fourth 256 192 64 e 94 

IS y 9 Major sxt | 160 96 64 32 

8 ,, 8 |Anoctaveand| 115'2 512| 64 128° 
a major tone : 

. . 





| 


Of course the question at once arises, whether, when it can be 
distinguished separately, Kénig’s beat tone is also objective. Ido 
not wish to express a final opinion on this point, but I may say 
thatewhen the yows of eight and eighteen holes were opened the 
speed of the siren was increased til] the notes corresponding to 
256 and 576 vibrations were produced. Königs note would in 
that case have a frequéncy of 576 ~ 2 x 256= 64. We tried 
twice to obtain this. Qn tke second occasion, especially, all 
the conditions were favourable, and the experiment was carried 
on for a long time. On nejher occasion did ewe obtain the 
smallest sign of an effect on the fork and interference bands. 

. We must next turn to the summation tone which Helmholtz 
discovered. It has been almost universally slenied that this 
note is objective. Without going into details, it is only neces- 
sary to remark that the late Mr. Ellis,thg¢ translator of the 
*¢Tonempfindungen,” who took a dispassionate view of the 
controversy, thought that the position assumed by Hebmholtz 
had been disprqved. Tothe statgment of Helmholtz that ‘‘it 
was formerly believed that the combinational tones were 
purely subjegtive and were produced in the ear imelf,” Ellis 
appended the note : “‘the result of Mr. Bo@anquet’s and Prof. 
Preyer's quite recent experiments is to show that they are so.” 

In an experiment on the summation tone, as the total 
number of vibrations must not exceed 64, the notes will 
be too low to be well heard. I shall therefore use a third 
method of determining the rate of speed of the siren.,;;A 
mirropattached@to the l8wer plate of the instrument rotates with 
it. Concentric with, and lying on this, is a circle of paper with 
eighteen cogs, Light refleceed from the mirwr passes through 
holes in two pieces of tinfoil attached to the prongs ofa tuning- 
„fork. Whep the fork is at rest, Diese holes are superposed; bu® 
when the fork vibrates, they move apart, are closed dy the tin- 
foil, and only cross each other twice in each complete vibration, 
The tuning-fork makes 27'2 vibrations per second, and thus 
allows the light to pass 54°4 times per second, But when the 
siren makes 3'048 revolutions per second, the rows of nine 
and twelve holes give a summation tone of 64 vibrations, 
and each cog moves over 18 x 3°048 = 54°9, or say 55 
times the distance between two consecutive cogs. Ifthe wheel 
were viewed 55 times a second, the cogs would appear 
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stationary, as in that interval each would te replaced by the 
next. As they are really seen about 54°4 times a second, they 
appear to move slowly forwards at the rate of about one inter 
space in two seconds, When this speed is attained the bands 
disappear, thus proving the objective existence of the sum- 
mation tone. 

We have repeated this observation in various ways, and 
always with success, The results are summed up in the table. 


Summation Tones. 





1 
| 





: | 
Any get Interval. Frequencies. | Sum. 
ae A Sm yi i : 
10 and 8 Major third 35°5 284 | 64. 
12 5, 9 _ Fourth 36°57 27°43 | 64 
16 4, 9 Minor seventh| 40°96 23°04 | 64 
i 





It is, perhaps, a drawback that all the notes in these experi- 
ments are very low. In order to remedy this, and also to put 
the matter to the test by means of another instrument, we have 
employed a mirror resonator, which responds to 576 vibrations 

per second. - 

The rows of 15 and 12 holes being opened, notes of 320 and 

When they were sounded 
separately, the noise seemed just to make the resonator move. 
When they were sounded together, the spot of light was driven 
off the scale, when the upper note coincided with that of a 320- 

i ee fork, but immediately returned when this pitch was 
ost. 

The summation tone of 576 vibrations was also obtained by 
two other cc mbinations of holes. The 320-fork was used, and 
the disturbance occurred in the one case when the pitch of the 
upper note given by the siren was nearly the same as before, 
and in the other case when it was about a tone higher. 

The results are summed up in the table. 


Summation Tones. 











ye i geal Interval. Frequencies. Sum. 
= - |= =S 

15 and 12 Major third | 320 256 | 576 

16 4, 12 Fourth 32915 246'85 576 

164, 9 Major sixth — 360 216 576 








I venture to think that these experiments prove the accuracy 
of von Helmholtz. They show that the siren, at all events, 
does produce objective tones, the frequencies of which coincide 
with those of the first difference and summation tones, and that 
this statement is valid as regards the difference tone, whether 
it is or is not coincident with Kénig’s beat-tone. : 

I have now in one single case tried to convey to you some 
idea of the complexity of the problems with which von 
Helmholtz dealt. He was the first man who detected a 
relation between the surging mass of partials and combination 
tones and our sensations of concord and discord. The main 
facts of his theory are, I believe, generally accepted. On some 
points modern opinion has tended to stray from his views ; one 
of these we have studied afresh this evening. i 

It was the fact that I had to deliver this discourse which led 
me to investigate the question anew, and therefore I felt 
bound to tell you the results we have at present attained, Had 
it not been for this, I should not have published them as yet. 
We have several improvements of the apparatus in view. 
We do not pretend to have covered the field. I do not, there- 
fore, wish to generalise. My object has been to refute hasty 
generalisations. I am content if I have convinced you, as I 

have convinced myself, that Helmholtz was correct in stating 
what the, siren produces objective tones, whose frequencies 
are equal to the sum and difference of their primaries, and 
that the methods we have employed have brought to light no 
facts epposed to his view that these notes cannot. be explained 
as secondary effects of partials, but as phenomena of the first 
order—in other words, as real combination tones. 

But brief space now remains to discuss the vast remainder 
of his work, and as I have already published an appreciation 
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of that (Fortnightly Review, November 1894), I must content 
myself with trying to give you, in a few sentences, some idea of 
the range of his intellect. 

His investigations on optics were not Jess important than 
those on sound. He invented the ophthalmoscope, by which 
the oculist can study the inmost recesses of the eye. The 
theory of colour vision, the theory of binocular vision, the 
curious subjective effects which are produced when we de- 
liberately deceive our own senses by the stereoscope; these 
subjects he made especially his own. 

In the field of mathematics he was the first to define the 
peculiar rotatory motion of a liquid known as vortex-motion. 
Great men had laid the foundations of hydrodynamics before 
him, but all had overlooked the importance and laws of the 
vortex. Since the memoir of Helmholtz was published the 
subject has been widely studied. Lord Kelvin has originated 
*, the famous vortex-ring theory of matter ; Prof. Fitzgerald has 
suggested that the ether may be a complex of vortices, or, as it 
has been called, a vortex-sponge. 

On electricity he wrote much—on the theory of the galvanic 
cell, on electrolysis, on electromagnetism. 

In England, at all events, we give the preference, as regards 
the last subject, to the theory and writings of our own Maxwell. 

A lecture, or rather many lectures, might be delivered on 
“each of these topics, but I prefer to devote the few minutes 
that remain to other subjects, e 

As I have already said, von Helmholtz, in an age of special- 
ists, was a universal genius. His intellect could light on 
nothing which it did not illuminate. Hence his opinions on 
side issues are of more than ordinary importance, his ‘‘ obiter 
dicta” are worth attention, his popular lectures acquire a 
special interest, Let us for a few moments turn to these. 

The watchword of Helmholtz in dealing with educational 
problems is. ‘‘ freedom.” Freedom for the student, freedom 
for the teacher, 

In England we are fond of insisting that there are certain 
things which everybody who aspires to academic rank must 
know ; of hedging in our students by prescribed’ courses of 
study. We make them feel that general culture is an iron- 
bound safe, which they must wrench open before they can 
attain the gem of real knowledge, rather than a setting, with- 
out which the most profound acquirements seem unattractive 
and dull, Yet von Helmholtz, one of the most highly educated 
men, one of the most comprehensive geniuses of the latter end of 
the century, will have no set courses, except asa preparation for 
a. definite profession, is proved that Germany has ‘‘ retained the 
old conception of students, as that of young men responsible to 
themselves, striving after science of their own free will, to whom 
it is left to arrange their own plan of studies as they think 
best.” Not content with having made the attainment of this 
ideal almost impossible for English students, doctrinaire educa- 
tionalists are now beginning to throw their net around the 
teacher. Itis claimed that as the student must go through a 
prescribed course of study in order to learn, so the teacher must 
be drilled and examined before he is allowed to teach, What- 
ever can be said for this plan as regards the less advanced class 
of teachers, who are to devote themselves to the instruction of 
children—and in this case I believe there is something to be said 
for it—it is quite opposed to von Helmholtz’s view of what is 
best when the teaching is of university rank, and the students 
are men and women, Make it easy for whoever has given some 
proof of knowledge, and wants to teach, to try his hand ; make 
it easy for the student to go to the teacher from whom he gains 
the most. Look for the best educational results, not necessarily 
from the best lecturer, but from the man who is in closest con- 
tact with .his subject. Do not force your teacher on his 
audience, but do all you can to establish a bond of sympathy 
between them. Trust, in a word, to the free play of living 
forces, and not to the hampering restrictions of ‘‘ necessary 
subjects” and ‘‘ compulsory lectures.” This is a paraphrase of 
the views which Helmholtz held, and he illustrated them by 
the history of this Institution itself. 

“I have often,” he said, ‘‘ wondered that the Royal 
Institution of London, a private society, which provides for ifs 
members and others short courses of lectures on the progress of 
natural science, should have been able to retain permanently 
the services of men of such scientific importance as Humphry 
Davy and Faraday. It was no question of great emoluments ; 
these men were manifestly attracted by a select public, con- 
sisting of men and women of independent mentalculture.” And 
then he goes on to show that ina German university the teacher 
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is attracted to his work, because he has to deal with a body of 
students, who are capable of forming opinions, and of judging 
what is best for themselves, 

And this leads us to another point. Von Helmholtz insisted 
that it is useless and dangerous to crowd the universities with 
students, who are not capable of taking advantage of the oppor- 
tunities they offer. ‘‘ehe majority of students,” he says, ‘‘ must 
come to us with a sufficiently logically trained judgment, with 
a sufficient habit of mental exertion, with a taste sufficiently 
developed on the best models to be able to discriminate truth 
from the bubbling appearance of truth. . . . It would be very 
dangerous for the universities if large numbers of students 
frequented them, who were less developed in [these] respects. 
The geheral self-respect of the students must not be allowed to 
sink. Ifthat were the case, the dangers of academic freedom 
would choke its blessings. It must, therefore, not be locked 
upon as pedantry, or arrogance, if the universities are scrupu- 
lous in the admission of students of a different style of educa- 
tion. It would be still more dangerous if, for any extraneous 
reasons, teachers were introduce1 into the faculty, who have 
not the complete qualifications of an indegendent academical 
teacher.”® (“ Popular Lectures,” vol. iiv 1881, p. 264-5.) 

It would be out of placqon this occasion to attempt to apply 
these views to existing circumstanges in London; but with the 
knowledge that the finaleconstitution of a Teaching University 
for the metropolis may be decided within the next few months, 
I cannot but feel that London will be happy if it escapes from 
the fetters which some of its so-called friends are forging for 
learning ; and if, on the other hand, the wise determination of 
the Gresham Commissioners to include in the university only 
institutions of university rdhk, can be maintained against the 
attacks which will pe made upon it. 

Lastly, I wish to defend the memory of von Helmholtz from 
a possiblee misconception. Those who cultivate art may per- 
haps look upon him as the poet ‘or the master of style look 
upon thefgrammarian, as a mere gq@ugd-grinder, occupied with 
the study of the dead materials which they alone can use. Of 
course Helmholtz was not a great artist in the sense that he was 
a great scientific man, but it would be most unfair to picture 
hinr as interested only in the study of faws, andas insensitive to 
beauty, as occupied with sound and light, but careless as to 
music and painting, I could quote,passage after passage from 
his works to prove his keen sense of the loveliness as well as of’ 
the order of nature, to show the hpmage that he paid, ang the 
freedom he accorded to art. His object was mot to lead art 
captive to scienge ; but rather to unite them in an alliance of 
mutual confidence and support. . 

‘The horizons-of physics, philosophy, and art have,” he said, 
“been too widely separated, and, as'& consequence, the lan- 
guage, the methods, and the aims of any one of these studies 
presents a certain amount of diffculty for the student of any 
other of them.” Tosmooth away these difficulties, to bridge 
over the separating gulf, to supply the common language, were 
the objects of the life-work of von Helmholtz. It was a noble 
ideal, nobly pursued, and crowned with as, much success as 
could rewa@d the efforts of one man. It is an ideal akin to that 
which dominates this Institution, where science, literature, and 
art are all heard in turns. 

If it is possible to sum fp in a sentence*the teaching of 
von Helmholtz, and the work of his life, it is that, in spite of 
the apparent diveraities between science and scidhce, between 
science, philosophy, and art, there is a fundamental unity, and 
that the future is for those who detect, amid the seeming 
discords of the schools, the trae harmony which underlies and 
dominates them all. 





ELECTRIFICATION OF AIR AND OTHER 
é GASES. 


$E AT the me&ing of the,British Association in Oxford in 
August 1894, a communication was giyen to Sec- 
tion A, entitled “ Preliminary Experiments to find if Subtrac- 
tion of Wateffrom Air Electrifies it.” These experiments were 
performed during July of 1894, and were a continuation of 
experiments which were commenced in the Physical Laboratory 
of the University of Glasgow in December of 1868 with the 
same object, but which were then, for various reasons, dis- 
continued before any decisive result had been obtained. 


1A Paper by Lord Kelvin, P.R.S., Magnus Maclean, and Alexander 
Galt, read at the Royal Society on February zr. 
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§ 2. A glass U-tube with vertical branches (Fig. 1), each 
18 inches long and about 1-inch bore, with the upper 8 inches 
of one of the branches carefully coated outside and inside with 
clean shellac-varnish, was held fixed by an uninsulated support 
attached to the upper end of this branch. ‘The other branch 
was filled with little fragments of pumice soaked in strong 
sulphuric acid or in water, and a fineeplatinum wire, with 
one end touching the pumice, connected it to the insulated 
electrode of a quadrant electrometer. A metal can, M,-large 
enough to surround both branches of the U-tube ‘without 
touching either, was placed so as to guard the tube from electric 
influences of surrounding bodies, the most disturbing of which 
is liable to be the woollen cloth sleeves of the experimenters or 
observers moving in the neighbourhood. This. metal c&n was 
kept in metallic connection with the outside metal case of the 





Fig. I. oè 
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calcium in lumps, not specially dried, gave no effect in the 
straight tube ; but if previously heated to 180° or 200° and put 
into the straight tube when still hot, it gave an enormous positive 
electrification immediately on the commencement of blowing, 
Strong positive electrification was obtained a second time, . by 
discharging the electrometer to zero, re-insulating, and re- 
commencing the blowing. But after discharging a second time, 
re-insulating, and re-commencing the blowing, no further elec- 
trification was found.’ ° ees 
§ 4. In continuation of these’ experiments on September 25, 
| the arrangement represented in Fig. 2 was set up.. The outer 
metallic guard-vessel, M, was kept connected by a wire. to the 
case, and to one pair of quadrants of a quadrant electrometer, E. 
The water in the inner glass jar, A, was’ connected by a pla- 
' tinum ‘wire to the other pair of quadrants of the electrometer. 


r 





positively electrified. ` 

§5. To prevent splashing of water out of the jar, a paper 
cover was put on its mouth, or the jar was tilted, as shown in 
Fig. 3, so that the bubbles broke against the inside of the: jar. 
In three experiments thus made, ‘the same electrification was 
still found, amounting to about 6 volts positive in a quarter of 
an hour. - . 
_ +§ 6. As the jar was in every experiment positively electrified, 




















‘the air, if unelectrified! when entering it, must have been 

negatively électrified when leaving it, ` 
i § 7. To test`if the air was negatively electrified after 
bubbling, on October 11 the apparatus? shown in Fig. 4 was 

isët up. The apparatus consists of a large sheet iron vat, V V, 

‘1g3 cm.'.in didmeter’ and 7ocm. in height, inverted on a large 
‘wooden tray lined with lead, and supported by three blocks of 
|weod. By filling the tray with water the air is confined in 

‘the vat. : Pair i 

i c'c is'a metal screen kept metallically connected with the 









calcium solution in the bend of the U-tube—egan to-be heard. - 
It has since been ascertained that it was because no liquid’ d¢- 
cumulated ifthe botiom of the U-tube that no elecjric effect- 
was found. when the pumice was mgistened with pwre water. , 
~ § 3. Arrangements were-made to prevent any bubbling of the ,. 
air through liquid, by using a straight tube instead of a U-tube. - 
In a large number of experiments with pumice, moisténed with 
pure sulphuric acid in the straight tube, and air. blown through 
for about half an hour, no definite electrification was obtained. . f 

$ i 2 The vat, the water-dropper, and the electrometer are the same as in the 


In this straight tube, as formerly with the U-tube, pumice 2 wate : 
: : , p * . apparatus described in the Proceedings of the Royal Society, vol. 56, year 
moistened with pure water gave no electrification. Chloride of 154, i Electrification of Air,” by Lodi Kelvin and Magnus Macleans 
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; „UAir was similarly blown from bellows into the vat (see § 7) without any 
‘ bubbling,’and no electrification was observed. i 
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case of the electrometer, and with the vat. It surrounds both | was found that the water jet gave negative electricity to the 
the electrometer and the water-dropper, to prevent any external | ordinary air of the laboratory enclosed in the vat. The 
present experiments fully confirm this 
j result, showing a gradual negative electri- 
5 10 1 fication of the enclosed mass of air rising 

VA: 


5 20 25 j 

Teme wr Minutes to about § volts in an hour, once every 
day for the first few days. For twenty- 

eight days after the vat was set up, in 
October 1894, fifteen observations of ah’. 

pK hour each were taken to find the effect of 
i | N the water-dropper, with no other disturb- 
Naa m~an ing influence on the unchanged volume of 

air inside the vat. These experiments 

verify the conclusion (Pki? Mag., August 

: 1890) that the more the air inside the vat 

ON became free of dust, the less became the 


rate at which the air was negatively elec- 
trified by the water-dropper. 

§ 9. On October 15 last the vat was lifted 
from the tray to remove some obstruction 
in the nozzle of the wgter-dropper, which 
was not then flowing freely. Curve (6) was 
obffiined ‘that afternoon. * The air in the 
vat Was the ordinary air of the laboratory, 
and the cyfve shows the effect of the 
water-drépper alone in electrifying the air 
negatively, For the next two days the 
water-dropper was kept running continu- 
ously for about eight hours each day, to 
wash the dust out of the air, and on: October 
18 curwe (7) was obtained. It shows a much 
less rate of negative electrification than 
curve (6), In the experiments of summer 
18go an aspirator was used tô draw the air 
‘from the vat, and a tube full of cotton-wool 
was used to filter the air drawn into 
the vat. a 

Curves (1) to (5) are reproduced from 
the Philosophical Magazine, and they 
show that the more the gir becomes free 

_ from dust the less is the rate at which 'the 
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CURYZS 6 AND 7: < 
varying electrifications from _ z : 
vitiating the proper results of ©- : rie rae oer 
our experiments. - . 

-- This screening of. the elec. 
trometer is absolutely neces- 
sary when it is used with high 
sensibility (70 -scale., divisions 
per volt in our experiments) 
in a laboratory or dther place 
where various other electric 
experiments may simultane- 
ously be goingon. Four years 
ago the electrometer, the vat, 
-and the water-dropper, were 
set up on the class-room table 
without a metal screen, When 
the deflection indicated about 
4 volts negative (see § 8), the 
negative lead of Lord Kelvin’s 
‘house electric-light circuit, 
which passes through the , 
class-room, was joined .to 
-earth, This changed the de- 
flection of the electrometer 
suddenly by 1 volt in the posi- 
tive direction, When the 
positive lead was ‘‘ earthed,” 
the deflection was changed 4 
suddenly by 6 volts in the. 
negative direction, Putting 
on sixteen 8 c.p. electric 
lamps, eight on each side of 
the class-room, ‘changed the g 
deflection by two-thirds of a_. 
volt in the negative direction. 

§ 8. In experimenting with 
‘the same apparatus? in 1890, it 

1 Phil. Mag. - August, 1890, - 6 
4 Electrification of . Air by a Water 
Jet,” by Maclean and Goto. 7 
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water-dropper electrifies. Thus curve (1) was obtained from 
the. ordinary air of the laboratory in the vat, and curve (2) after 
the aspirator was working’ for some time. In this curve the 
water-dropper itself was running for some time before the first 
observation was taken. The other curves were obtained after 
further continuous working of the aspirator. 

After curve (4) was obtained the aspirator was worked 
continuously for twenty-five hours, and then curve (5) was 
obtained. l 

§ 10. At, the end of twenty-three days of October and 
November 1894. ($8 8, 9, above), when the air inside the vat 
must have been fairly free from dust, and when the water-dropper 
of itself was giving little negative electrification, we bubbled air 
into it by a forked tube, one end of which was connect@d toa 
bellows, and three other open ends were below the water inside 
the vat. In five experiments thus made—two on November 7, 
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cotton-wool between them, placed between the bellows and the 
U-tube; did not prevent the subsequent electrification by bub- 
bling of the air thus filtered. But ‘when placed between the 
U-tube and the vat they almost entirely diselectrified the air,ever: 
without the cotton-wool, and still more decidedly when cotton- 
wool was loosely packed between the wire gauzes. A single 
wire-gauze strainer produced but little of dis-electrifying effect. 
§ 15. The interpretation of these experiments is complicated,- 
and the time required for each is lengthened, on account of the: 
large mass of air in the vat to start with, whether uncharged or 
retaining electricity from previous experiments, and also on 
account of the effect of the water-dropper itself. Hence, im 
our later experiments, we fell back on the arrangemieht shown 
in Fig. 2, by which we test the electrification of the liquid, and 
not directly that of the gas blown:through it. Í 
§ 16. In our first experiment with this apparatus the 


two on November 8, and one on December 17, an average | amount of the electrification did not seem much affected’ 
negative electrification of 5 volts in twelve minutes was | when a paper cover was put on the beaker, or when we 


obtained. g . 
w § 1x. We now arranged a U-tube with pure water in it 


(Fig. 4) outside the vat. Air from the bellows bubbled 
t - 


1 20 


0 15 
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CURVE & 


through the water in’ this U, and was carried thence by a 
block-tin pfhe into the vat without anyefurther bubbling. 
Observations by the quadrant electrometer, while the water- 
dropper was running and the bellows worked, gave us measure- 
ments of the varying state of the electrification of the air in 
the vat. The average of fifteen experiments gave a negative 
electrification of the air in the vat of 8% volts in 25 minutes, 
The rgte at whjch the sir was blown in in these experiments 
was such as to displace the entire’ volume of air in the vat in 

‘half an hour, e ° 
§ 12. Curve (8) shows the rate of electgification of air, in 


a 


tilted the beaker as shown in Fig. 3. We now made a 
large number of tests with different covers and screens. 
{chiefly of sheet copper or sheet zinc, or brass wire gauze) at 
different heights above the liquids, and we concluded that, if the 
screens are not within a centimetre and a half of the liquid sur- 
face, they do not directly affect the magnitude of the electrifica- 
tion obtained, In nearly all of the subsequent experiments a hori- 
zontal circular scmeen of thin sheet copper, leaving an.air space 
of about 3 mm. ali round between its edge and the inner sur- 
face of the jar; about 3 cm, above the liquid surface, was used 
to prevent spherales of the liquid from being tossed out of the . 
jar by the bubbling, . . 

§ 17, In the following short summary of our results the dura- 
tion’ of each experiment wasten minutes. The effect of blowing 
air through water and other liquids is summarised in §§ 18 to 
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27, and of blowing other gases than air through water, in $§ 28. 
to 31. . i 

é 18. The jar contained 200 c.c. of the Glasgow town-supply 
water (from Loch Katrine). A mean of seventeen experiments. 
showed an electrification of the jar to four volts positive when. 
air was blown through it for ten minutes, ° 

‘- $19, A solution of zinc sulphate of different strengths was 
now used instead of the pure water. Three experiments, with 150. 
c.c. of water containing one drop of a saturated solution of the 
zinc sulphate, gave half the positive electrification that would,. 
under similar circumstances, have been obtained from water 
only. With five drops no definite electrification was obtained.. 
With greater proportions of the zinc sulphate solution up to 
saturation (twenty-four experiments altogether) the electrifica- 
tion was on the average slightly negative. 

§ 20, Twelve experiments were then made to test the effect of 
adding a solution of ammonia to the water. One drop reduced 
the electrification to one-half; two drops brought it down to 
one-quarter. With larger proportions of ammonia than this,. 
up to a saturated solution, we found a very slight positive 
electrification, never amounting to more thana small fraction of 
a volt, and therefore negligible in the circumstances. 

§ 21. Seven experiments with sulphuric acid of different 
strengths all showed small fositive electrification, the amount 
gradually decreasing from % volt, in ten minutes, with 0°5 per 
cent. acid in water to Jy volt, in the same time, with acid of 


one of the fifteen experiments, When thus bubbled through the | {pll strength, 


water in thé U-tube and then admitted into the vat, e 

§ 13. Two U-tubes, in series, with water in gach, did not 
seem to give a perceptibly cumulative effect, 

§ 14. The effect of one or more wire gauze strainers between 
the U-tube and the vat, or between the U-tube and the bellows, 
was next tested. The gauzes were placed between short lengths 
ot lead tube, which were held together by a rubber tube slipped 

‘over them, The arrangement is shown by longitudinal and 
cross sections in Fig, 5. Twelve wire gauzes, with or without 
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Seven experiments with hydrochloric acid solution of different 
sfrengths all showed a small negative electrification, the amount 
gradually increasing from 4 volt, in ten minutes, with 3 per 
cent, acid solution in water to 14 volts, in the same time, with 
acid solution of full strength, . 

Nine experiments with calcium chloride solution were made. 
A saturated solution and a solution diluted to 75 percent. o |. 
full strength gave no result;. but solutions of gradually 
diminished strength, from 50 per cent. down to 3's per cent., 
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showed a negative electrification from fully $ volt, in ten 
minutes, down to -py volt. 

Additions of very small quantities of washing soda to water 
greatly reduce the positive electrification obtained. 

Loch Katrine water, supersaturated with carbonic acid, and 
placed in the insulated jar, showed, when air was bubbled 
through it for ten minutes, a negative electrification of } volt. 

§ 22. Ten drops of paraffin oil added to water reduced the 
electrification to about half of that obtained from water only. 
Thirty drops reduced it to‘about a tenth, which, as it amounted 
to only 0'4 volt during the time of the experiment is negligible. 

§ 23. Ten drops of benzene reduced the electrification to 
half, and thirty drops to about a third of that taken by pure 
water, 

§ 24. A saturated solution of granulated phenol (carbolic 
acid) was made, and small portions of it added to the water in 
the jar. Several experiments showed no diminution in theelectri- 
fication as long as the quantity of the phenol solution present in 
the water was under 10 per cent. With 25 per cent. the 
electrification was reduced to a third. With strengths greater 
than this up to saturation the electrification was reduced to 
one-sixth. 

§ 25. A saturated solution of common salt was prepared. Blow- 
ing air through 200 c.c. of water containing the quantit:es of the 
salt solution mentioned, gave us in ten minutes the following 
electrifications :— - 


e 

Per cent. of 

saturated solution of Volts 
salt in water. positive, 
(2) 0°004 aes ae . 2'4 
(4) o'02 ees j sss 1'2 
(c) or ss in’ ; 06 
(d) o'5 wae sa 0'4 
(e) 2°0 ies ee O'ls 
(7) 4°0 ae oo 


§ 26.” Several experiments showed that with 200 c.c. of water 
containing not more than ten drops of absolute alcohol, 
practically the same amount of positive electrification (4 volts in 
ten minutes) is obtained as if pure water were used. With filty 
drops less than 2 volis were got, and with 100 drops less than 
I volt. 25 and 50 per cent. alcohol in the water gave very 
small and hence negligible positive electrification. 

§ 27. One drop of saturated solution of copper sulphate in 
200 c.c. of water showed one volt positive in ten minutes, 
With 4 per cent. of it in the water, the electrification was 
reduced to a fraction of a volt positive. With greater pro- 
portions of copper sulphate present, up to saturation, slightly 
negative electrifications were obtained, but never amounting to 
more than about dne-tenth of a volt, and hence negligible. 

§ 28. On blowing carbonic acid gas from a cylinder obtained 
from the Scotch and Irish Oxygen Company, through pure 
water in the glass jar, the water became electrified to 82 volts 
positive in ten minutes. Blowing the breath through water 
gave an electrification of 3 volts positive in the same time : this 
diminished result is doubtless due chiefly to the diminished rate 
of bubbling. : 

§ 29. The blowing of oxygen from a cylinder, obtained from 
the Oxygen Company, through water, gave asa mean of four 
experiments a positive electrification to the water'of half a volt 
in ten minutes. When continued for fifty-five minutes, it gave 
the very decided result of 5 volts positive. 

§ 30. Hydrogen prepared from zine and dilute sulphuric acid 
was passed into a large metal gas-holder; and was passed on 
from this to bubble through the water in the insulated jar. In 
two experiments this was done immediately after the preparation 
of the hydrogen ; in another it was done after the hydrogen 
had remained eighteen hours in the gas-holder. In each of the 
three experiments the water was electrified to 2 volts positive in 
ten minutes. 

When the hydrogen was allowed to pass direct through a 
tube from the Wolffe’s bottle where it was generated, to bubifle 
in the insulated jar, the magnitude of the effect obtained was 
very much larger. In one case a mixture of muriatit acid afid 
sulphuric acid and water was used, and the reading went off the 
scale positive’ in thirty seconds (more than 10 volts). In 
other two experiments with dilute sulphuric acid and zinc in the 
Wolffe’s bottle, the electrifications obtained were 6 volts positive 
in seven minutes, and 7°3 volts positive in thirteen minutes, in 
the last of which the hydrogen was allowed to bubble through 
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caustic potash contained in a small bottle between the Wolffe’s 
bottle and the insulated jar. . 

The hydrogen was next generated in the insulated jar itself, 
the tube for ingress of air used in the ordinary experiments 
being taken away. 200c.c. of pure water, along with some 
granulated zinc, was put into the jar. Then some pure sul- 
phuric acid was added, and electrometer readings were taken. 
In two experiments with no screen in the jar’ (§ 16) the read- 
ing went off the scale segative (1) in two minutes and (2)"in° 
four minutes (more than 9 volts in each case). In another 
experiment in other respects the same, but with a copper screen 
7 cm. above the surface of the liquid, the electrification showed 
2 volts zegative In two minutes, then came back to zero in five 
minutes, and in the next six minutes went 4 volts positive. 
The jar and pair of quadrants connected with it. were then 
metallically connected with the outer case of the electrometer 
for a few seconds, and reinsulated ; in five minutes the reading 
went up to 2 volts Josi/ive. A little more sulphuric acid was 
added to the jar, which was disinsulated for a short time and. 
teinsulated ; the reading went up to 7 volts positive in four 
minutes. The jar was again disinsulated for a few seconds and 
reinsulategl ; the reading went up in four anf a half minutes to 
64 volts positive. e A 

§ 31. Coal-gas, bubbled. through water in the. insulated jar, 
gave 1°4-volts positive in ten mingtes. : aan : 

§ 32. In thë ordinary experiment of bubbling air through a 
small quantity of --water in the bottom of the jar it was. noticed 
that the’ electrification did not commence.to .be .perceptible 
generally till-abouf the end of the first. minute ;. and that it went 
on angmenting perceptibly fora minute ormore after the bubbling 
was stopped.. The following experiment was therefore tried 
several times. One of us stood leaning over the jar, with the head 
about ro -inċhes ab6ve it,.and.the mouth ‘so partly; closed that 
breathing, was‘effected sideways ; another blew theebellows, and 
another took ‘the readings of the electrometer. . After: bubbling 
had beeg going on for some minutes, and the’ readings were 
gising gradually (4'volts per ten mfnutes,.as in: § 18), blowing 
was stopped.: As soon as.the bubbling ceased, the first-men- 
tioned observer, without: moving his head or his body. (see § 7, 
regarding the! necessity: to‘have'the: edectrometer screened from 
outside influences), ‘blew. into the jar. to:displace theinegatively 
electrified air‘in it..-In every case. the.electrometer reading 
showed instantly a small rise in the positive direction.. — - 

In thé:carrying out-of these experiments: we have received 
much valuable hélp from Mr. Walter:Stewart ands Mr, Pagrick 
Hamilton, © >a Ci ER A CEAR ae 

§ 33: The veey interesting experiments described hy Lenard, 
in his ‘paper- ón the Electricity- of Waterfalls: ( Wiedemann’ s 
Annalen, 1892, vol. 46, pp. 584-636), and by Prof; J. .J. 
Thomson, omthe Electricity of ‘Drops (Phil: Mag. April. 1894, 
vol. 37, pp. 3%1-358), ‘show, phegomena depending, ‘no doubt, 
on the properties of matter, to which we must, lpok, for èx- 
planation of the electrical effects of bubbling described in our 
present commyenication, and of the electrification, of air by 
drops of water falling through it, to which we have reférred 
as havingbeen found in previous experiments which were tom- 
menced in 1890 for the investigation of the passage of electrified 
air thfough tubes. 1 

thar ong a” 
UNIVERSITY AND EDUCATIONAL. > 
© INTELLIGENCE. aE 


CAMBRIDGE. —The Isaac Newton Studentship in Astronomy 
has been awarded to Mr. S. S. Hough, Scholar of St. John’s 
College, Third Wrangler in 1892, and Smith’s Prizeman in 
1894. . i mt 

Mr. C. T Heycock, Lecturer in Chemistry.at King’s College, 
First Class in the Natural Science? Tripos®1889 has been, - 
elected to a Fellowship, : 

The discussién. by the Senfte of the proposals for the 
encouragement of Advanced Study and Research, by the 
admission under special conditions of Graduages of other 
Universities, was on the whole favourable to the scheme. 
There seems little doubt that the preliminary resolutions on the 
subject will be passed early next term. 

Mr. Arthur R. Hinks, of Trinity College, has been , appointed 
Second Assistant at the Observatory for five years, from July 
1, 1895. ; : 

1 “ Electrification of Air by a Water Jet.” By Magnus Maclean and 
Makita Goto, Pil Mag. August 1890, vol. 30, pp. 148-152. 3 
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Sır Joun LuBsoCK has been elected President of the 
London Society-for the Extension of University Teaching, in 
succession to Mr. Goschen, M.P., resigned. s 

MR. GILBERT R. REDGRAVE has been appointed Chief 
Senior Inspector of Schools and Classes under the Science and 
Art Department, and Mr. T. B. Shaw, Inspector of the North- 
Westem District, has been promoted tọ a Senior Inspector- 
ship. ; ; 





SCIENTIFIC SERIALS. 


WE have received two recently issued parts of the Jougnal of 
the Asiatic Society of Bengal (vol. xiii. part ii. Nos. 1 and 3) 
containing, zfer alia, an important paper by Mr. Lionel de 
Nicéville (the author of the admirable book on the butterflies 
of India, Ceylon, and Burma, now approaching completion), 
on new and little-known butterflies from the Indo-Malayan 
region, illustrated by five excellent coloured plates, representing 
species belonging to most of the principal families represented 
in the district. Afong the species figured is a handgome new 
species of Stichophthalma (S. sparta) €rom Manipur, allied to 
the well-known Chinese S. Aowgua®of Westwood, belonging 
to a genus allied to the great &lue Morphos of South America, 
and not inferior to some of thèm in sie; a gynandomorphous 
specimen of the common, but very remarkable, Indian 
Fritillary, Argynnis niphe, L., the female of which mimics the 
abundant, highly-protected, and ` much-ifnitated Danaus 
chrysippus, L. ; several species of Laxita, Butlér, a beautiful 
genus allied’ to our Duke of Burgundy Fritillary, but much 
larger, and with rounded brown wings, generally suffused with į 
crimson on the fore wings, and marked with metallic blue spots 
beneath ; three species of Papilio, two of which mimic species 
of the widely-removed sub-family Zuplaine ; and miiny other 
interesting species. Several genera, as well as a largesnumber 
of species, are described as®new, and much fresh informatio 
is given relative to species already known, Several very usefu 
lists and tables are also included in the paper, relative to the 
species of Daphia, alliedeto D. teuta, Doubleday and Hewit- 
son, and those’ of the genera Gerydus, Boisduval, Logania, 
Distant, &c. When we look at the number of important books 
and papers that are now cogstantly issuing from the press on 
the butterflies of various parts of the British East Indies, it 
seem strange to remember that thirty years ago almost nothing 
had been publi8hed specially on the subject, except Horsfield 
and Moore’s Catalogue of the Lepidoptera inthe East India 
Company’s Museum, afid Westwood’s '‘ Cabinet of Oriental 
Entomology.” —: . 


e 

Memoirs (Trudy) of the St. Petersburg Society of Naturalists, 
vol. xxiv. part 1, Zoology and Physiology.—Notes on birds 
found in the Mediobor Mountains of Podolia, by I. D. 
Mikhalovsky. Seventy-two species are mentioned.—On the 
structures and reactions of the cells of the “digestive tube 
of the pupze of Musca Cesaris vomitoria, by N. Kholin, with 
one plate.—The Natural History Museuth of Grea Britain, 
and other zoological institutions of West, Europe, by A. 
Yaschenko,—Report on the cruise of the Mayeadtié in 
the Arctic -Ocean in -1893, byeN. Knipovitch, Leaving 
Reval, the cruiser visited the Murman coast, the Dvina and 
Onega bays of the White Sea, and the west, coast of Novaya 
Zemlya, entering the Matochkin Strait and the Yugorskiy Shar. 
No less than eighty successful dredgings, down to depths of 190 
fathoms, as well as measurements .of temperature, were made. 
The author’s remarks on the differences of colour and density of 
the blue Gulf Stream water, which is easily traced along the 
Murman coast, and the more so along the coast of Novaya Zemlya, 
` are esp@cially inferesting. The colour and the density better 
delineate the south-east limits of the Gulf Stream current than the 
differences of temperature whfch are affected iff both the Gulf 
Stream and the cold current -by evarious lo@al causes. In the, 
bays of the eWhite Sea, M. Knipovitch found in the bottom 
mud, which has temperatures of one or two degrees b€low zero, 
the Yoldia arctica, characteristic, 4s is known, of the Glacial 
period deposits and the Arctic Seas ; while the same has never 
been found in the Arctic Ocean off the Murman coast, nor in 
the eastern parts of the Barents’s Sea.—Report on the zoological 
institutions of West Europe, by Prof. K. Sainte Hilaire.—In the 
Proceedings we notice a very interesting report, by A. A. 
Birulia, on the part played by the phagocytes in the sexual 
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processes with the Galeodes, and. A. K., Trotsin’s report on his 
zoological journey to the Transcaspian region and Russian 
Turkestan. ; 


THE Meteorologische Zeitschrift for January contains a care- 
ful discussion of the rainfall of the Sandwich Islands, by Dr. 
J. Hann, based chiefly on observations supplied by the Director 
of the Weather Service at Honolulu. The amount of the rainfall 
is subject to great fluctuations. At Hilea, Kau (on the south 
side of Hawaii), 44°5 inches fell in 1886, and of this amount 
51 per cent. fell in November. In 1889 the annual fall was 
only 13°9 inches, or about half as much as in November 1886. 
At Honolulu the average annual fall is 40 inches. The heaviest 
falls occur on the windward side of the largest of the islands, 
that is, on the north-east of Hawaii, and the smallest falls 
occur on the southern part of Oahu, and the south-west of Maui. 
The wettest period in almost all the islands is from November. 
to March. The principal exception to this is on the leeward 
side of the mountains of Hawaii, where more rain falls in 
summer than in winter. 





SOCIETIES AND ACADEMIES. 
LONDON 


Physical Sogiety, March 8.—Mr. Walter Baily, Vice- 
President, in the chair.—Mr. Naber exhibited, and shortly 
described, a new form of gas voltameter. The chief advantages 
claimed for this instrument are that either the oxygen or the 
hydrogen can be collected separately, and that the level of the 
liquid inside and outside the burette can be made the same; 
thus no correction has to be applied to the volume of the gas 
on this account. Variations in the temperature and barometric 
pressure are allowed for by reading an air thermometer which 
is fixed alongside the burette. The.inventor considers that this 
instrument will compare favourably in accuracy with the copper 
and silver voltanieters now in general use, Prof. S. P. Thomp- 
son considered that now so much care had been bestowed on 
the design of a gas voltameter, this instrument might come into 
more general use than heretofore.—-Dr. Johnstone Stoney, 
F.R.S., exhibited (1) the local heliostat, (2) an improvement 
in siderostats, By a local heliostat the author means one which 
can only be used in places the latitudes of which differ slightly 
from that of the place for which the instrument was specially 
constructed. The limits within which the instrament works 
with sufficient accuracy for ordinary spectroscopic work, are such 
that one instrument can be used in any place in the British Isles. 
The heliostat exhibited was a modification of one previously 
described by the author, which is now in very general use, and 
it is capable of sending a reflected ray in đny direction in, or 
nearly in, a horizontal plane. In the new instrument the pen- 
dulum¢lock previously used to supply the motive power, is re- 
placed: by'a balance-wheel clock ; this change decreases the 
cost of the instrument, while it adds to its portability. A tangent 
screw, worked by a long rod, supplies a slow motion for adjust- 
ing the position of the reflected beam, and is of use when 
examining the spectra ofthe solar prominences, &c. The 
instrument is adjusted in the meridian by means ‘of a gnomon 
and horizontal divided circle which form a sun-dial. This 
divided circle is so arranged that it is always horizontal when 
the polar axis is in adjustment, and can therefore be used what- 
ever the latitude of the station at which the observations are 
being made. In connection with the use of a heliostat in con- 
junction with a spectroscope, the author recommends, when 
using a grating, the introduction of a large glass prism between 
the heliostat and the slit of the spectrometer. An impure 
spectrum is thus formed on the slit, and by moving the slit to 
the part of this spectrum corresponding to light of the wave- 
length under observation, the difficulties due to the overlapping 
of the spectra may in a great measure be overcome, After men- 
tioning that the great difficulty in designing a siderostat 
which should work with ‘‘astronomical accuracy,” is to 
get a form of sliding motion quite free from back-lash, 
afd whiclt will move perfectly regularly, Dr. Stoney ex 
hibited a model of a form of mechanism for obtaining such a 
motion which he had devised. The principle-on which the 
instrument depends is that, if you have a point fixed to acircle 
which rolls on the inside of another circle of double the 
diameter, this point will describe a straight line. The smaller 
disc does not, in the model exhibited, roll directly on the larger 
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disc, but an idle wheel is introduced which rolls on the outside 
of both the discs. Slip is avoided by placing steel bands be- 
tween the idle wheel and the discs, one end of each of the two 
bands being fixed to the circumference of the idle wheel, while 
‘the other ends are fixed, one to the circumference of each of 
the discs. Back-lash is prevented by means of a spiral spring 
attached to a point on the smaller disc; this point being so 
chosen that it moves nearly perpendicular to the direction in 
which the spring acts, Hence the spring is always stretched 
‘to nearly the same amount, and no extra strain is brought to 
„bear on the driving-clock in different positions of the instru- 
ment. Prof. S. P. Thompson considered that the best method 
to employ when using sunlight was to incline the telescope, 
-&c,, parallel to the polar axis, under which circumstance the 
mirror of the heliostat need only rotate about a vertical axis. — 
+ A paper, ona simple form of harmonic analyser, was read by 
` Mr. G. U. Yule. At a former meeting of the Society, Prof. 
Henrici showed a form of analyser in which the paper on 
which the curve is traced was given a to-and-fro movement, a 
planimeter being used as an integrator, The author being 
struck with the advantages of the use of a planimeter, both as 
xegards cheapness and simplicity, has devised another form of 
analyser in which a planjmeter is used. The principle on which 
-this Instrument works is as follows :—Suppose we have a straight 
‘line (X X) which can move parallel to the base line of the given 
‘curve, so that every point in this line describega perpendicular 
to the base; further,. suppose that a disc, the circumference of 
` which is some aliquot part of the base of the curve, say 2d/z 
where 22 isthe base length, is capable of rolling on the line 
(X X) without slip. Ifthe centre of the disc is brought over the 
initial point of the curve, and any point (D) at a distance from 
the centre on a horizontal diameter is marked, then if the 
centre of the disc is made to describe the curve which is to be 
analysed, the area of the curve described by the point D is 
ran 


given by the equation 
+z 
R, =a + coser —- y sin 28 dx, 
— Z . 


where ais the area of the curve to be analysed. Similarly, if 
‘the point D is taken originally on a vertical diameter, the 
area of the curve traced out is 


z A 
R= a+ cosa 27E f$ Y cos 20 dx. 
ad 
In any practical case it is convenient to take 7 some multiple of 
x/r units of length, say:10, then the above equations become 


R, =a + cos m. 10%. By 
and 
Ra = a + COS 8 w. IOR. An 


where B, and A, are the coefficients of sin x8 and cos #26 in 
the Fourier series expressing the equation to the curve. The 
areas of the curves traced out by the point D (R; and Ra) are 
© btained by allowing the tracing-point on an Amsler planimeter 
to rest in a small conical hole at D. The line X Xis the edge 
of a rolling parallel ruler which has a rack cut along it. A 
series of toothed wheels give the coefficients of the different 
terms in the series. In the instrument exhibited there were 
wheels to give the first four terms, but the author said it was 
possible to work with wheels which gave the sixth term. The 
above analyser was the outcome of a simple step-by-step in- 
tegrator which the author had devised. In this case the base 
line.of the curve having been divided into a number of equal 
parts, then, by means of a scale of sines attached to the instru- 
ment, the tracing-point of a planimeter is set at a point whose 
abscissa is sin #0, while it is moved parallel to the axis of y 
through a distance $y corresponding to one of the elements 
into which the base was divided. Prof. Henrici said he had at 
one time considered the question of constructing an analyser 
which should employ a planimeteras the integrator, and he was 
particularly pleased with the instruments exhibited. Since the 
area required was the difference between the area of the original 
curve, which is traced out by the centre of the disc (K), and the 
‘curve traced out by the point D, and since this area is really the 
area swept out by the straight line K D, if we attach an in- 
tegrating wheel to the disc, with its axle parallel to K D, the 
required area can be directly obtained from the reading on this 
wheel. In addition, if a second integrating wheel were fixed to 
‘ the disc, with its axle perpendicular to K D, the coefficients of 
os 2@ and sin z0 could both be obtained by going round the 
curve once. The instrument devised by Mr. Yule was practically 
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the' inverse of one che [(Prof. Henrici) had invented. !Dr, 
Burton pointed out some incorrect signs in the proof given; 
these, however, do not affect the final expressions obtained. 
Mr. Inwards suggested that errors due to back-lash might be 
avoided by using either a double wheel or a double rack, so 
that by means of a spring. each side of the teeth which were 
engaged might be in contact at the same time.—Prof. Minchin 
gave a short‘account of a paper by Mr. H. N. Allen, entitled 
“The Energy Movements in the Medium Separating Electri- 
fied or Gravitating Particles.” The object of the paper is to trace 
out the equipotential surfaces and lines of flow for two electrified 
points or gravitating {particles, and then to consider the paths 
along which the “‘ energy cells ” move when the charged points 
or gravfating particles either move towards or away from one 
another. By energy cell the author understands the smal! 
volume of the dielectric bounded by the walls of a, tube of 
force, and by two neighbouring equipotential surfaces, which 
can be looked upon as containing a certain definite amount of 
energy. Theauthor gives two figures showing the paths of the 
energy cells ; (1) when the charged particles come together and 
meet; (2) when they separate and move eff to infinity in 
opposite Mirections. Usigg Maxwell’s expression for the pres- 
sure along the lines of ferce, and the equal tension at right 
angles required by his theory 4 account for the attraction 
exerted by the sun on the earth, ¢he author has calculated the 
energy density in the medium ‘at the surface of the sun. The 
value obtained is 16-horse power-hours per c.c. Hence he 
concludes that, at ea distance from all gravitating bodies, a c.c. 
of ether contains at least this amount of energy. Prof. 
Minchin showed how, by the use of polar coordinates the ex- 
pressions given by the autlfor could be simplified. He also 
gave a graphical method of obtaining the equipotential sur- 
faces for any configuration having given those for any other 
configuration, He pointed out that by a similar line of reason- 
ing to that used by the author,e¢the energy per c.c, of the 
medium &t the surface of Arcturus gnyst be 8100 times as great 
@ at the surface of the sun, so that the minor limit given 
above by the author must be multiplied by 8100 at least. 


Entomological Society, Mareh 6. — Prof. Raphael 
Meldola, F.R.S , President, in the chair.—Mr. B. G. Nevin- 
son exhibited a long series of Heliothis peltigera, He stated 
that the specimens were bred from darvæ found on the Dorset- 
shire coast during July 1894, feeding on the flowers of Ononis 
arvensis, which were extremely duxuriant. A few also were 
taken on Hyoscyamus niger. He added, that all the larvae went 
down by the eng of July. The first emergence took place on 
-August 20, and they continued coming ut at the rate of about 
five a day, through the rest of that manth and September; only 
five emerged in October, and the last one appeared on Novem- 
ber 11, Mr.eG. T. Bethune-Raker, Mr. Eustace Bankes; 
Mr. B. A. Bower, the Rev. Seymour St. John, and Mr. 
H. Goss made remarks on the habits and distribution of 
the species in England.—Mr, Bower exhibited a variable series 
of Scoparia basistrigalis, Knaggs, showing light, intermediate 
and dark forms, taken at Bexley, Kent, from June 12 to July 
7, 1891-94, He said the species appeared to be poorly repre- 
sentedein collecti®ns, and when present was almost invariably 
misnamed, Mr, Bankes commented on the rarity of the species, 
and said the specimens exhibited formed the most interesting 
collection ®f it and its varieties which he had ever,seen.—~Lord 
Walsingham, F.R&S., exhibited larvae of Pronuba yuccasella, 
which he received more than four years ago from Colorado, and 
which were still living; One specimen of the moth had 
emerged two years ago.—-Mr. Goss exhibited, for Mr. G, C. 
Bignell, a pupa of a Tortrix, with the larval légs, and also a 
specimen of a Sawfly, Emphytus cinctus, L., with eight legs. 
Mr. G. H. Verrall and Mr. McLachlaft made seme remarks on 
the latter species, and as to the insertion of the fourth pair of 
legs.—Prof. Meldola exhibited a weoden bowl from West Africa, 
from which, after arrival in this country, a number of beetles 
Dermestes vulpinus) bad emerged. Specimens of the latter 
were alsoexhibited. It was not clear to the exhibitor whether 
the larvze hadefed upon the wood, or had simply excavated the 
cavities which were apparent in the interior of the bowl for the 
purpose of pupating. Mr. McLachlan, Mr, J. J. Walker, Herr 
Jacoby, and Lord Walsingham made some remarks on the 
habits of Dermestes.—Mr. Champion read a paper entitled 
‘On the Heteromerous Coleoptera collected in Australia and 
Tasmania by Mr, J. J. Walker, R.N., during the voyage of 
H.M.S. Penguin, with descriptions of new genera and species. 
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Part ii.” Mr, Walker and Mr. Gahan made some observations 


on the distribution of certain of the species desciibed.—Mr. 
Roland Trimen, F.R.S., contributed a paper entitled “On some 
new species of butterflies from tropical and extra-tropical South 
Africa.” —Mr.G, A, James Rothney contributed a paper entitled 
“ Notes on Indian Ants,” and sent for exhibition a numuer of 
specimens in illustration of the paper,’ together with nests of 
certain species, ` i 


_ Geological Society, February 20.—Dr. Henry Wood- 
ward, F.R.S., President, in the chair.—The President 
announced tothe Fellows the grievous loss which the Society 
had suffered in the decease of its Foreign Secretary, Mr. J. W. 
Hulke, F.R.S., President uf the Royal College of Sergeons. 
He dwelt on the great value of Mr, Hulke’s work in vertebrate 
palzeontology, on his long services as a mi mber of Council and 
an officer ot the Society, and on his amiable personal qualities, 
which had endeared him to a wide circle of friends. , He read 
the following resolution which the Council had that afternoon 
unaniwously voted, and communicated to Mrs. Huike with the 
expression of thejr heartfelt sympathy: “That this Council 
most deeply deplore the sad loss thatthe Society anel al] those 
interes ed in ‘paleontology have sustained by the untimely 
decease of our Foreign Secretary, Mr, J. W. Hulke, F.R.S., 
whose inve-tigations ia variofls branches of science have led to 
such valuable results.” —Contrifutions to the palzeontology and 
physical geology of the West Indies, by Dr. J. W. Gregory. 
‘The earlier part of the paper was largely goncerned with the 
corals of the raised refs of Barbados, and, on account of the 
confusion in the synonymy of the West Indian corals, the syn- 
onymy of the species was given ineome detail. A list of the 
mollusca of the low-level :eefs followed. In discussing the age 
of the Barbados rocks, the author stated that the following was 


the sequenc® (in descending order) :— e 
Low level : Pleisto- e 
: cen’, 
Raised coral reefs High level’: Plio- e 
k cene. 5 
, © | Arabaopneustes-ab- } Mtocene (and possibly 
Oceanic series ... vrupius-limestone. partly Pliocene) and 
Phalassic maris. partly Oligocene. 
Scotland beds ... ieee (probably 


P e 

—The WhiteMaven sandstone series, by J. D. Kendall. The 
Whitehaven sandstone, with its associated shgles, is a purple- 
grey depos:t sonietimesehaving a thickness of 500 or 600 teet. 
The author gave details of a large number o! sections of the 
series, which also coffains thin coal-seams and occasionally 
Sprrorbis-lmestone.—Notes on the genus Mur@tisonza, and its 
ales, wi h a revision of the®British carboni erous species, and 
descriptions of some new forms, by Miss J, Donald. 


Zoological Society, March 5.—Sir W. H. Flower, 
K.C.B., F.R.S., President, in the chair.—The Secretary read 
a report on the additions that had been mnatle to tbe Society’s 
menagerie during the month of February,gand called special 
attention to a fine female giraffe recently arrived from South 
‘Africa, This was believed to be she first example of the large, 
dark-blotched race ever seen alive in Europ., the giraffes pre- 
viously exhibited having belonged to the smgller and paler form 
found in Northern Tropical Africa. The Society has also 
purchased a pair of Sable Antclopes (Hippo. agus niger) and a” 
pair of Brindled Gnus (Connochales taurina), all in excéllent 
condition. —Dr. St. George Mivart, F.R.S., read a paper on 
some distinctive structural characters in the hyoid bone in 
certain parots.—Mr. A D. Michael read a paper on a new 
Freshwater Me found in Cocnwall, and belonging to the genus 
Thyas, of which only two species were previously known. It 
is proposed to call it Zhyas Serr ophalus.~ Mt. A. Buulenger, 
F.R.S., read a paper “'on thee nursing-h2nts of two Souths 
American Brogs,” and exhibited a specimen of Hyla goeldii with 
eggs on the back. He also made remarks on a male specimen 
of Phyllobates trinitatis from Venezuela, carrying its tadpoles 
on ils back, in the same way as had previously been observed 
in frogs of the genus Dendrobates from Surinam and Brazil. 

Royal Meteorological Society, February 20.—Mr. R. 
Inwards, President, in the chair,x—Mr, W. Marriott gave an 
account of the thunderstorm and squall which burst over Lon- 
don so suddenly on the morning of January 23. It appears 
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that this storm passed across England in a south-south-easterly 
direction at the rate of about foriy-seven miles an hour, being 
over Northumberland at 4 a.m., and reaching the English 
Channel by 11 a.m, Thunder was first heard in the vicinity of 
Leeds, and accompanied the storm in its progress across the 
country. One of the most remarkable features of the storm was 
the sudden increase in the force of the wind, for in London it 
rose almost at one bound from nearly a calm to a velocity of 
thi:ty-six miles an hour. ‘This sudden increase of wind caused 
considerable damage, and at Bramley, near Guiluford, twenty- 
eight trees were blown downalong a track 1860 yards in length. 
—Mr. E, Mawley presented his report on the phenological 
observations for 1894. Between the third week in March and 
the third week in May plants generally came into blossom in 


-advance of their usual time, and towards the end of April the 


dates of first flowering differed but little froin those recurded at . 
the same period in the very forward spring ot 1893. The ' 
cuckoo made its appearance even earlier than in the previous 
year. The year 1894 was a very productive one, and both the 
hay and coin crops proved unuoually heavy, bat much of the 
latter was harvested under very trying condiuons as regards 
weather. The frosts of May 21 and 22 entirely destroyed the 
previous prospect of a gloriuus fruit season. Indced, the only 
really good crop was that of pears, which were singularly. 
abundant throughout neatly the whule of England.—Mr. A. B. 
MacLowall rea@ a paper on some gradual wea:her changes in 
certain months at Greenwich and Geneva. 


DUBLIN. 


Royal Dublin Society, November 21, 1894.—Prof. W. J. 
Sollas, F. R.S., in the chair.—The following papers we.e read : 
On the occurrence of seiches in Lake Derravaragh, co, West- 
meath, by Staft-Commander J. R. H. MacFarlane, R.N. This 
paper (communicated by Prot. D. J. Cunningham, F.R.S.) is 
interesting as being the first record of observations, frum the 
United Kingdom, of these phenomenal changes ot the level of 
the water in lakes, These singular rhythmic movements, some- 
what resembling tidal ebb and flow, were found occurring -in 
the Swiss lakes towards the close of the last, and beginning of 
the present, century, and many skilful observers devoted con- 
siderable time in the endeavour to elucidate the cause or causes $ 
but, as yet, no distinct explanation has been given, although it 
would appear to have been generally noticed that they are 
accompanied by a low barometer. It also appears that the 
characteristics of the land, surrounding the observation spot, 
influence the time occupied by a complete rise and tail of the 
water, which has been termed the duration of the sceiche; and, 
further, that it is probable such durations are constant fur each 
observation spor, but the amplitude, or amount of rise above, 
and fali below the level, will depend on the amount of influence 
exercised in causing the seiche ; this influence being at present 
unknown. ‘The observations made at Lake Derravaiagh were 
necessarily confined to one spot, no other observers being 
available for synchronous observations at different stations. 
Thé maximum amplitude recurded was 5'8 inches, and the 
duration of seiche, fairly constant, about 39 munutes.— 
A paper was communicated by Sir Charles Cameron, on the 
effect of poisons and antiseptics on germination, vy Mr. F. H. 
Perry Coste.— [he Rev. R. Budxin described an ‘‘ automatic 
image-finder,” the object of which is (1) to show where the 
image ot any object placed before any lens must be formed ; 
(2) to prove that the image is found there; (3) to help to ex- 
plain the construction of the various optical instruments in use 
such as the microscope, telescope, camera, and projection lamp. 

December 19.—Sur Howard Grubb, F.R.S., Vice-President, 
in the chair.—The following papers were read: Mr. Juhn R. 
Wigham described and demunstrated a method of mcreasing 
the power of continuous lighthouse lights. —Prot. W. J. Sollas, 
E.R.S., gave a description of a new tossil, resembling annelid 
tubes, from the Cambrian of Puck’s Rocks, Huw.h, near 
Dublin, Upon this fossil the author has bestowed the name 
Puchsia Ma: Henryi. 
x : Paris, 


Academy of Sciences, March 11.—M. Marey in the 
chair.— On argon, by M. Berthelot. The author announces 
the combination of the new element with benzene vapour under 
the influence of the elecirte discharge, and promises details to" 
follow.—Remarks on the curves, defined by a differential 
equation of the first order, by M. Emile Picard.—On the total 
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eclipse of the moon of March 11, by M. J. Janssen. The im- 
portance of observations of lunar eclipses by photographic 
` photometry in connection with the constitution of the higher 
regions of our atmosphere is emphasised.—On the losses of 
nitrogen carried off by infiltrated water, by M. Schloesing. 
The loss of nitrogen by soils in the basin of the Seine through 
the elimination of nitric acid in drainage waters is discussed. 
In conclusion the author believes such losses not to be very im- 
portant ; they are roughly proportional to the richness of the 
soil in organic matter, and do not much impoverish already 
poor soils.—Analysis of oyster-shells, by MM. A, Chatin and 
A, Muntz.—Demonstration of a theorem of whole numbers, by 
M. de Jonquières, If a, ayy dg . . . , an are 2 different whole 
numbers, the product II (2) of all these numbers, multiplied by 
the product TI (az — a) of their differences by twos, isa multiple 
A of the product of x first numbers 1, 2, 3, +. ., 2, multiplied 
* by the product of their differences by twos, that is to say, is 
equal to A (1%, 27-1, 372). | 28 yaa? 2),—Observa- 
tions of Wolf's planet BP (23 February, 1895) made with 
_ the great equatorial of Bordeaux Observatory, by MM. 
Ai, Rayet and L. Picart, noted by M. G. Rayet.— 
Volumes of salts in their aqueous solutions, by M, Lecng de 


Boisbaudran.--On M. Darboux’ method for the integration of 


‘equations to the derived partials of the second order, by M. E. 
Goursat.—On certain algebraical groups, by Mf. E. Cartan.— 
On fonctions entières,” by M. H. Desaint. The ‘fonctions 
-entiéres” of the type o, 1 or 2, of which the exponential 
multiplier of the infinite.product of primary factors of M. 
Weierstrass is of the form Acax+Bx+y, where A is a constant, 
‘# and 8 real and a positive, possess the property that, if their 
„zeros are real, the zeros of their derivatives are also zeal.—On 
the direct measurement of the mean spherical luminous intensity 
.of sources of light, by M. A. Blondel. A description of the 
instrument termed a /umen-metre and its use.—On the analysis 
of silicon, by M, Vigouroux.—Action of formaldehyde on 
ammoniacal salts, by MM. A. Brochet and R. ‘Cambier, The 
“irst action of ammonium chloride on formaldehyde may be 
pemllion to be the production ic (CH,:NH.HCI)3 This re- 
-acts on heating as follows: 2(CH, : NH.HCI!), + 3CH,O + 
3H,0 = 6(CH;.NH,HCI) + 3CO,, pete thiocetical 
yield.—On acid chlorides and aldehyde chlorides, by 
M. „Paul Rivals, The thermal data are given for mono- 
chloracetic chloride and trichloracetic chloride, and are 
shown to vary in the same way as with the corresponding 
acids.—Optical resolution of a-oxybutyric acid, by MM. Ph. A. 
Guye and Ch, Jordan. The synthetical æ oxyhutyric acid is a 
vacemic form. The authors have succes-fully separated the 
levorotatory form from the dextrotatory form by means of their 
brucine salts.—On daturic acid, by M. E. Gérard. The acid is 
shown to have a real existence, and forms definite metallic salts, 
Tt does not.consist of a mixture of stearic and palmitic acids, — 
Glycogen inthe blood in normal and in diabetic animals, by 
M. M. Kaufmann, Glycogenic matter is a constituent of 
normal blood. The blood of animals rendered diahetic by 
extirpation of. the pancreas contains much more glycogen than 
that of healthy animals.—Oa the signification of the disen- 
gagement of carbonic acid by the isolated muscles of the body, 
compared to that of the absorption of oxygen, by M. J. Tissot. 
The total quantity of carbonic acid disengaged by a muscle 
placed in the air has no relation with the phenomena of physio- 
logical activity, of which the isolated ‘muscle is yet the seat, 
The absorption of oxygen is alone related to the manifestation 
of physiological activity, the absorption being at the maximum 
when the muscular activity is greatest, and at the minimum 
when it is-dimini-hed or on the point of disappearing. —On 
the structure and affinities of Microsporon, by M. Paul Vuille- 
min. The author includes Aficrosporon vulgare among the 
Phycomycetes, and rot among the Saccharomycetes, It is not a 
necessary parasite, is found on healthy skin, but is adapted 
for parasitis-n, and is most abundantly found in the epidermis 
of new-forming spots of simole p'yriasis.—On the embryonic 
development of the Dromiacean genus Dicranodromta, b 
M. Eug. Caustier —On a new combination of forms 8n quartz 
crystals, by M Fred. Wallerant.—On an approximate esti- 
mate of the frequency of earthquakes on the surface of the 
globe, by M. F de Montessus de Ballore, 


- BERLIN. 
Physiological Society, February 1.—Prof. du Bois 
Reymond, President, in the chair.—After a discussion on Dr, 
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Cohnstein’s communication on ‘intravenous infusion of sodium 
chloride,” Prof. G. Fritsch discussed the simple principles on 
which he had for many years obtained stereoscopic photographs 
on an enlarged scale. He exhibited a series of these photo- 
graphs, among which those of the inner ear excited particular 
interest. ` 

February 15.—Prof. du Bois Reymond, President, in the 
Hair Prof. Zuntz gave an account of experiments, made in 
conjunction with Staff-Surgeon Dr. Schumburg, on the effect of 
load on the metabolism and body-functions of soldiers on the 
march. Two students, feeding uniformly on a somewhat com- - 
plicated but accurately analysed diet, made on alternate ‘days 
marcheaup to 45 kilometres with a load increasing to 31 kilo- 
grams. Taking first the nitrogenous metabolism, it was found 
that the excretion of nitrogen through the urine and sweat was 
but slightly increased by even the most severe exertion. The 
slight loss of proteid thus noticed was made good in the sub- 
sequent period of rest. At the end of each experiment the con- 
sumption of oxygen was found to be greater than at the begin- 
ning. When the marches were made on threg consecutive days 
with an ingreasing load, it was found that the consumption of 
oxvgen was increased eveh at the beginning of the third day’s 
march, and was still furth& increased at its end. The body- 
temperature rose to 38°°5 C., andn some cases to 40°C. The 
heat production was three times as great as during rest, and the 
regulation of temperature to compensate for this was almost 
entirely brought about by the evaporation of sweat. The con- 
centration of the blood was found to be but very slightly increased 
by exhausting marches; the red blood-corpuscles were scarcely: 
more numerous than normally, whereas the white were mark- 
edly increased in number. The movements of the heart at the 
end of the experirfients showed a lengthening of the systole 
and distegsion of the right ventricle, whose dull%rea on per- 
cussion, as also that of the liver, was extended during severe 
exertion.e The respiratory activity was at first, and with light 
Igads, improved, but later on difficuRties of breathing made their 
appearance. The psychic condition, as measured by the 
reaction-time to simple stimuli, was not depressed by heavy 
marches ; but wheh fatigued the patients reacted more slowly 
to complicated stimuli. Muscles not used in marching, were as 
readily excitable at the end of the most severe march as during 
complete rest. A high external temperature was found to exert 
the same influence with a light load, as the heaviest load did at 
more moderate temperatures, and *some details gf the experi- 
ments were found to depend on individual peculiarities. F 


Meteorological Society, February 5.—Prof. Hellmann, 
President, in the chair.— Prof. von Bezold spoke on the unstable 
equilibrium of the atmosphere which précedes a thunderstorm. 
The fact that in ghe interior most thunderstorms occur in the after- 
moon and during the summer, wh€reas near the coast they are 
most frequent at night and in the winter, shows that there myst 
be different causgs for the instability. Asa matter of fact the 
speaker showed that not only over-heating of the lower layers 
of air, hut also excessive cooling of the upper,layers, must lead 
to unstahle€quilibrium and a correspondingly powerful upward 
currenteof air. A “imilarly unstable state is brought about by 
the sudden solidification of strongly cooled water-drops, or the 
condensation of air highiy supétsaturated with méisture. The con- 
ditions for she realising of the above states are different in the 
interior and at the eoast or over the sea, and the mee of forma- 

gion of a thunderstorm is also corresvondingly different. He 
considered it very desirable that further observations of thunder- 
storms at sea should be collected.—Mr. Archenhold exhibited 
_water-colour drawings, made by Captain Henning in 1884, of 
the unusual twilights then occurring, he being at the time 
ignorant of the abnormality as observedeby otheg. Onegf the 
most, remarkable features in the drawings were the sharp and 
straight lines of @emarcation in the colours of the sky. The 
speaker further ex@jbited a photograph of a halo he had 
.@bserved by moonlight. 


` . 

Physic4l Society, February 8.— Prof. Schwalbe, President, 
in the chair.*Dr. Neuhaùs ethibited a series of colour photo- 
graphs taken by Lippmann’s method with prolonged exposure. 
Spectra show, if the exposure is sufficiently long, a greenish 
band in the infra-red as well as in the ultra violet, in addition 
to the ordinary colours. The coloured band was'very markedly 
displaced by both over- and under-exposure. The photographs 
of objects with mixed colours, such as fruits, flowers, butter- 
flies, &c., were also good ; but their production was extremely 
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difficult, and only one plate in twenty-five was, on an average, 
successful. It was found more easy to photograph naturally 
mixed than artificially mixed colours. When describing his 
methods, it was pointed out that some substance such as eosin 
or cyanin must be added to the films to make them more 
sensitive to red rays, and less sensitive ŝo blue. When dealing 
with the theory of colour photography, which was expounded 
by Dr. Zenker as early as 1868, the speaker referred to a 
number of difficulties which had not yet been solved. Thus, 
in the first place, nobody has as yet demonstrated the existence 
of the superimposed silver films in the gelatine, although they 
should be visible under the microscopic powers now available. 
In the next place, the presence in the gelatine film of @ranules 
whose diameter is equal to several half-wave-lengths-is not 
reconcilable with the usual theory of colour photography ; so that, 
on the whole, a comprehensive theory of the phenomena has 
still to be established. —Mr, Archenhold gave some additional 
details as to the mechanical parts of the great telescope he had 
described in the previous meeting of the Society. 

February 22.-Prof. von Bezold, President, in the chair.— 
Prof. Lummer spoke on the necessgry corrections®f dioptric 
systems, and developed theoreticgily the possibility of the 
law of points holding good for certain relations between focal 
length and aperture. Prof. Raoul Pictet spoke on the ‘‘ critical 
point,” -and explained his own’views, according to which sub- 
stances must still be in the fluid state at the critical point. 
This follows from the fact that the amount øf heat which must 
be put into the substance, as reckoned from absolute zero, is 
less than the latent heat of the liquid, and the fact that solid 
bodies do not separate out from sdlution at the critical tempera- 
ture. They must be still in solution in the fluid, since they 
separate oyt in the crystalline form by a further rise of tempera- 
ture, and go into ‘solution again as the temperatyre falls to 
the critical point. This dast fact was demonstrated by the 
speaker on a solution of, iqdide of potassium. ° 


AMSTERDAM. 


Royal Academy of Sciences, January 26.—Prof. van de 
Sande Bakhuyzen in tfe chair.—Mr. Frafichimont communi- 
cated a paper on a new class of urea-derivatives, viz, the urea- 
alcohols or ureols, one of which, ureo æthanol, has been 
prepared by the author antl Mr. Van Breukeleveen. This body, 
obtained from amino aethanol through Wöhler’s synthesis of 
urga, forms golourless crystals, which fuse at 95°, and dissolve 
readily -in water, methyl-alcohol and ethyl-alcohol, but very 
sparingly or not at all jn most. organic solveni®. It appears to 
possess properties both of urea and of an alcohol. With nitric 
acid it forms a compound, which is decomposed by so-called 
real nitric acid at the ordinary temperature, with the formation 
of carbonic acid and nitrous oxide. With beffzoyl chloride it 
yields a benzoate, which fuses at 129°, and is decomposed by 
nitric acid in the manner described above. With acetic anhy- 
dride and sodium acetate, a diacetyl derivative is obtained, 
which fuses at 102°.—-Mr. Hoogewerff directed attention to an 
apparatus, deviséd last summer by Mr. J? Boot. The object of 
the apparatus is to easily and quickly gradugte retorts, pipettes, 
and burettes, especially such .as are intended for *techno- 
chemical researches. . The fire of Kobb at Stiitzerbach in 
Thiiringen has been commissioned to make the apparatus. Mr. 
Van der Waals showed that the condition for the*equilibriam 
between coexistent phases, viz. the equafity of the thermo 
dynamic ‘potential, may be deduced from the kinetic theorp 
by assuming that the two phases interchange an equal number of 
particles, and may be regarded as a particular instance of the 
more general law by which the kinetic theory expresses the 
density in different parts of a space,, wherein the moving 
moletules ar subjected to the action of forces.—Prof. 
Kamerlingh Onnes communicated the resulis of investigations 
in the Leiden laboratory by% (1) Dr. L. H.@Siertsema on the 
magnetic rotational dispersione of oxyge® and nitrogen at a2 
pressure of 100 atm., giving the following relation between the 


rotation w and the wave-length A: oxygen m = C. S68 95 


0°07202\ |. = 560°41 ( 0°32424 
(: + x ) nitrogen w = C. = Iı + at cae ) 
and proving again the superiority of Maskart’s formula (see p. 
470). (2) Dr. P, Zeeman on the Kerr effect in polar reflection on 
iron and cobalt at normal incidence, tending to the conclu-ion 
that none of the proposed theories completely explains Sissingh’s 
phase-difference. (3) Dr. P. Zeeman on the optic constants of 
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magnetite, determined with regard to the rélation between 
Sissingh’s phase in the Kerr phenomenon and the maximum of 
magnetisation. (4) Mr. A. Lebret on the variation of the Hall 
effect in bismuth with temperature, it being found to be nearly 
linear between — 38° and 239°. 
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—A Treatise on Besset Functions and their Applications to Physics: Profs. 
Gray and Mathews(Macmillan).—Meteorology, Weather, and Methods of 
Forecasting, &c. : T, Russell (Macmillan).—Diary of a Journey through 
Mongolia and Tibet in 1891 and 1892: W. W. Rockhill (Washington).—- 
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Text-Book of Hvdrostatics; W. Briggs and G, H. Bryan (Clive).—The 
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J. Bell (Electricity Office)—-The Source and Mode of Solar Energy 
throughout the Universe: Dr. I. W. Heysinger (Lippincott).— Handbook. 
of Jamaica, 1895 (Stanford).—Im ‘Reiche des Lichtes: H, Grusom 
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ORB-WEAVING SPIDERS OF THE 
. ` UNITED STATES. 


American Spiders and their Spinning Work ; a Natural 
History of the Orb-weaving Spiders of the United States, 
with Special Regard to their Industry and Habits. By 

` Henry C.‘ McCook, D.D. Vol. iii., with descriptions 
of orb-weaving species and plates (pp. 1-284, pl. 1- 
30). (Published by the Author, Academy of Natural 
Sciences of Philadelphia, A.D. 1893.) 


OLS. i. and ii. of this work have been already 
noticed in these columns. (See NATURE, vol. 
xlii, p. 244, 1890; Jé¢d. xliii, p. 74, 1890.) The 
volume before -us completes the work, and bears 
date 1893; but it was only issued to the public at 
the end of 1894. To the general reader this is a 
matter of little consequence, but to the specialist it is 
often important, for it frequently happens, as in this 
instance, that new genera and species are characterised 
and described ; it then often becomes necessary to decide, 
on the questions of priority that may arise, as exactly as 
possible when such descriptions were made, and the date 
inscribed on the work, it is manifest, cannot þe implicitly 
relied upon. 

In the preface to the present volume, it is stated that 
the work has engaged the author’s thoughts for more 
than twenty years, and to this the amount of research 
and observation testified to in three large volumes amply 
bears: witness. The first six chapters of vol. iii. (pp. 1~ 
131), being part i., are a kind of supplement to vols. i. and 
ii, and are “on various natural habits and physiological 
problems” of spiders. Part ii. (pp. 132-277) carries out 
the prospectus of the work at first issued, viz. descrip- 
tions of the American “ orb-weavers,” illustrated by 
thirty coloured plates of great beauty and accuracy, 
especially in regard to the anatomical details ; two, how- 
ever, of these plates are of spiders of various groups and 
species alluded’to in the foregoing part of the work, 
though without special description. The author speaks 
of this portion of his task (part ii.) as in many respects 
its most difficult part; but this may_be taken as tolerably 
certain, that though vols. i. and ii. and the first half of 
vol. iii. will always be the most popular part, the latter 
portion of vol. iii. will prove of most value to the scientific 
world. The observation and detailing of habits, man-s 
ners, and general economy, whether of spiders or any 
other group in the. natural world, afford unlimited scope 
for imagination, sentiment, as well as popular and 
picturesque description, all of which the true scientific 
worker has resolutely and wholly to shun, or, at any 
rate, to repress with a strong hand. It seems almost a 
pity that these two distinct portions of Dr. McCooķ’s 
work had not been issued separately, as the total cost 
of the whole—so dollars—is a heavy sum t pay for 
the 136 pages and thirty plates, which will alone be 
indispensable to the systematic working araneologist. 
Nor will it be possible (we are told in this vol.) to obtain 
vol. iii, apart from the other two. 

All that was said in the notices, above alluded to, of 
vols. i, and ii. can be again here repeated in praise of the 
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execution of the work in this third volume. Chap. i, is 
“on toilet, drinking, and social habits”; chap. ii. on 

“memory, mimicry, and parasitism”; chap. iii. “ bio- 
logical miscellany”; chap. iv. “on weather prognostica- 
tions, sundry supersgitions, and the commercial value of 
spiders’ silk”; chap. v., “on moulting habits of spiders” ; 
chap. vi., “regeneration of lost organs, and anatomical 
nomenclature.” On all these subjects there are many 
most interesting and useful observations. 

In chapter i, p. 1, speaking of spiders’ habits of 
cleansing themselves of objectionable matters by their 
having a spiny armature of the legs and mandibles (falces), 
so evidently well adapted for the purpose, it is asked, 
“ Did the habit of cleanliness arise from the possession 
of these implements, or were the implements developed 
out of the vital necessity for a cleanly person?” In the 
first plate, it suggestssitself as hardly tenable to assume, 
à priori, such a vital necessity in réspect to spiders, any 
more than with regard to sopte Acarids, or the larve of 
certain insects, whose habit it seems to be not only 
to need no cleansing, but to encourage the accumulation 
upon their bodies of various kinds of adventitious and, 
at times, of even excrementitious matter; but not to 
dwell on this view of it, the case of the spiders 
might perhaps be simply presented in this way. The 
accumujation of dust, or soil, or what not *about them, 
arises mainly from their having clothing and spinous 
armature, in which those subsaaces become entangled 
and retained, while at the same time those very causes of 
the inconveniegce become the means of obviating it ; 
fot we may take it that the first efforts of a sentient 
being are to rid itself of whatever may adhere to it, to 
its hindrance or annoyance; fn this process, whatever 
existing portion of structyre came handiest would 
necessarily be the first used, whether, alin the case of 
cows and other horned cattle, the Jashing of its sides by 
a heavily-tipped tail, or the muscular movements of the 
ears, or the action of the hindér hoofs; but it would 
scarcely be argued, eithgr, that the ears, tails 
or hoofs of cows were developed just for the purpose‘ 
of ridding them of insect or other inconveniences, 
or that the habit of so using them arose out of the 
animals possessi6n of ears, tails, an hoofs. Nor can 
we, it is  cenceived, argue either that spiders’ 
habits of using hairs and 1 spines in cleansing themselves 
arose from the possession of such impléments, nor .that 
these intpleniegts were developed from thoge habits, All 
that we can say with any certainty, seems to be that 
while hairs and spines, &c., were developed by. various 
means and for various ends, the more perfect adaptation 
of some of them for special functions would no 
doubt be effected by natural selecsion; sugh, for igstance, 
as the development of the calamistrum on the metatarsi of 
the fourth p&ir of legs in “humerous widely separated 
genera, and even families of spiders, for the utilisation 
of the silk-matter of the supernumerary spifiners, which 
last are aBways found cerrelated with the calamistrum. 
Under the heading of “ Burrowing Spiders,” pp. 31-35, 
wè have a very interesting and important account of 
trap-door nests made by Lycosid spiders ; those hitherto 
known as “trap-door spiders” having been exclu- 
sively of the family Theraphoside. A remarkable 
account of a spider apparently voluntarily changing its 
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colour, is given at p. 51. ~ This account, it seems, is taken 
from NATURE, April 13,1893, p. 558; but it appears to 
need corroboration. ` 

Among other points in respect to spiders’ spinning 
work, the use and commerical value of the pro- 
duct is naturally referred to (pp. 83-89), and the 
various experiments (already published from 1709 to the 
present time) made to ascertain their use and value are 
noted ; but the subject does not seem to have: attracted 
‘much attention since Prof. Wilders experiments in 
1865-1869. Some subsequent researches made by a 
Mr. Stillbers, an Englishman (quoted in a paper by M. 
Guatier), appear to need more circumstantial reference 
and explanation. It may, however, be mentioned heré, 
that in 1884 a small mass of spider’s silk was received , 
through Prof. Thiselton-Dyer, by the present writer, 
from Almora, Saarunpur, India. This was mjxed up 
with the débris bf dead insects and sþiders, as well as with 
portions of the plants among which the silken webs were 
spun. Some of this mass w&s,examined by Mr. Thomas 
Wardle, who reported upon it in ,the Journal of 
the Society of Arts, May 1885 (pp. 67¢-680). In an 
exhaustive paper in that journal, on “ Researches 
on Silk Fibre,” Mr. Wardle sayg, in the course of his 
“report :— x 

“I believe, if it can be obtained in quantity, it mig ht 
be packed in bales and sent to England, where iẹwou ld 
readily find a market for being carded and spun int» s ilk 
threads for sewing or weaving purposes. It is dfific ult 
to estimate its market value. I dare say it would,at any® 
rate, realise one shilling to two shillings per lb.’ It is 
rather dirty, and this would to some extertt detract from 
its value as compared with silk waste.” 

The spider to which this silken mass was referable is 
' Nephilengys (Epeira) Malabarensis, Walck., a species 
of very wide gropical disttibution, and apparently in 
gréat abundance where it occurs. There seems to be 

no reason why almost» any amount of this silk should 
` not be obtainable from, the low plants and scrub on which 
the spiders spin their snares, and, with a little care in 
gathering, much less intérnfixed with dirt and other ad- 
ventitious matter than the sample above alluded to. ‘In 
fact, we may easily conceive that it would %e possible, 
with a little trouble, to forma kind of spider-farm for th e 
purpose of producing this silk in the greatest fossib le 
perfection and abundance, From Mr. W2rdle’s andlysis 
and treatment of this silk, it mayebe seen that it possesse s 
some very valuable and curious characters. e 

The chapter on “ Moulting Habits ” is@full of exceed- 
ingly interesting details, both from published works and 
the author’s own observations. Moulting is a critical 
operation in spider-life, and is usually attended with a 
great demand on the vital powers of the spider ; and 
though*spiders*probably seldom succumb when ina state 
of nature, moulting, when,in confinemegt, frequent ly 
proves fatal, especially when the spidereis advanc ed in 
age. A large Theraphosid, for eighteen months kept in 
confinement in the gardens of the Zoological, Society of 
London some few years ago, died at length in its last 
‘moulting process. After the last moult, which comple tes 
the structural development of the spider, it seems that 
no further ecdysis takes place, whatever age the spider 
may attain. [he number of moults appears to vary, not 
only with the species, but with individuals of the same 
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‘species ; food, temperature, and other conditions no 
doubt affecting it. Chapter vi., on “ Regeneration of 
Lost Organs,” is based chiefly on the researches of 
Voldemar Wagner (“La régeneration des organes 
perdus chez les Araignées,” Bull. Sac. Imp. Moscow, 
1887, No. 4) and the observations of H. Heineken (Zool. 
Journ. iv. 1828-29). Papers on the subject by the late 
Mr. Blackwall are also noted. oe 
Part ii. consists of “Descriptions of Genera and 
Species.” In his: introductory remarks to this part, 
Dr. McCook defines the extent of the group comprised 
in his “ Orb-weaving Spiders.” This is coextensive with 


the “ Orbitelarie” of Dr. Thorell, and includes V/odorus, - 


which is far removed structurally from the Epeirida@, as 
wellas Pachygnatha, which, so far as known, spins no 
snare at all. The difficulty of drawing any decidedly 
marked line between the Retrtelaria, and Orbitelarie is 
no doubt great. Witness the results arrived at by 
M. Eugéne Simon in his work now in progress— 
“Histoire des Araignées,” second edition, 1893-4—in 
which these two enormous groups are fused, and again 
subdivided; the materials being recast in a way which 
upsets all the previously conceived ideas of araneologist s. 
However, until these new views are better understood 
and generally adopted, the old division into geometric 
web weavers and those whose snares are not geometric, 
but net-like, with exceptions such as the Ulobovide and 
Pachygnatha, are sufficient for popular as well as faunistic 
purposes. i 

At pp. 8 and 133, reference is made to drawings of 
American spiders made by John Abbott early in the 
present century, and the descriptioas of which are 
contained in Baron Walckenaer’s Ins. Apt., A.D. 1837. 
It appears from Dr. McCook’s remarks that he was 
under thé impression that some drawings which he 
saw`in the British Museum in 1887 were the original 
drawings of John Abbott’s spiders. This, however, 
is not so. The British Museum set of drawings are 
either a copy of those of Abbott, or, hay be, a dupli- 
cate set done by Abbott himself. The originals (or, 
at any rate, those from which Walckenaer drew up his 
descriptions of the spiders) are in the possession of the 
authorities at the Jardin des Plantes, Paris. Many 
years ago it was proposed to the present writer by 
the late Dr. John Gray, of the British Museum, to 
prepare and publish déscriptions of the spiders from the 
British Museum copy, along with plates engraved some 
years previously from that copy, under Dr. Gray's. 
“orders. Such descriptions, however, it is quite obvious, 
could not possibly be done satisfactorily from the draw- 
ings alone—witness Baron Walckenaer’s efforts—though. 
no doubt numbers of the spiders delineated can, with. 
more or less certainty, be specifically determined from. 
them. The result of an inquiry made at that time, 
was that the French nation has Abbott's original drawings, 
which were presented, directly or indirectly, to Baron. 
Walckenger by Abbott himself; but what the British. 
Museum set was, or how it was acquired, seemed to be 
very doubtful.+ 


In a general notice like the present, part. ii. of the vol.. ` 


1 Dr. McCook evidently was not aware that the present writer, in a 
review of N. M. Hentz’s ° North American Spiders” ia 1876 (NATURE, 
vol, xiii. p, 232), meauons these facts aud considerations respectiag John. 
Abbott’s drawings. 
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dw ellings and the parish church, so that even the top of 
the spire was hidden. After a number of years the 
summit of the church began to reappear on the leeward 
[? windward] side ‘of the hill, and in time the remote 
descendants of the dispossessed people may be restored 
to their heritage.® But the dwellings had practically 
dis appeared before the dunes rolled over them: the 
cKurch had been a ruin for at least two centuries; of its 
body only the foundations remained ; there was no spire, 
and appareritly never had been one; and the octagonal 
lantérn of the tower was never wholly buried, unless 
the well-known engraving in “Lyells Principles of 
Geology” represents an exceptional condition of the 
sandhills. So if the descendants of the original villagers 
do return to their ancestral domiciles, they will find 
themselves “ I ords of the sands, an heritage of waves.” 
I ndee® since Prof. Shaler wrote, even the old tower has 
tumbled down, destreyed by the waves during a gale 
last January. à Kd i 

We venture also to think that Prof. Shaler takes rather 
too much for granted in assuming, without a hint that 
this has been disputed, that great rock basins have been 
e xcavated'by glaciers. Moreover, he is hardly correct 
in saying that fjords are restricted to ice-worn regions, 
for Cornwall can show more than one very respectable 
imitation of such an inlet, and on the Dalfnatian coast - 
they are not rare; yet we cam hardly suppose that even 
in the*coldest part of the Great Ice Age, precipitate 
° glaciers descended from the Montenegrin Highlands to 
scoop out the Bocche di Cattaro, But perhaps an inlet 
of: the sea only becomes a fjord when it shallows towards 
its mouth; if so, that should have been clearly stated. 
Doubtless these basin-like fjortis are difficult to explain: 
but as Prof. Shaler admits the existence of submerged 

moraines, no excavation need be required: At any rate 
it -would be ewell, as a ‘preliminary step, to prove that 
glaciers are agents of excavation to any important 
extent, for this has been denied BY many geologists, who 
vainly ask $o be shown any proofs of such effects in the 
subaérial part of their course. 

But we must not dwell too much on blemishes, which 
after all are fight. Even the four earlier essays, already 
mentioned, exhibit a certain freshness; for Prof. Shaler, 
as an Americgn, selects the majority of his examples 
fr om the other side of the Atlantic, instead of using those 
which have become the Stock-in-trade of’every European 
geologist. By , this means more than @ne point is 
br ought out more clearly than is usual in English 
books, because illustrations are difficult to obtain 
from our own islands, or any readily accessible part of 
the neighbouring continent. For instance, his remarks 
on the action of vegetation in a shallow gstuaryeor bay, 
and particularly on the growth of “mangrove swamps” 
are -valuable® He describe§ how the large tapering 
cylindrical seed? of the mangrove, floats in a vertical 
position, settles down and becomes entangled on the 
bottom byemeans of theenumerous hooklets which arm 
its lower extremity, then sends a shoot up above the sur- 
face of the water, from which come wide-spreading, low- 
growing branches. From these long runner-like processes 
are thrown off, which at last curve sharply downwards 
through the water till they strike root at the bottom, and 
then support new crowns, each having its own trunks 


-under consideration needs but little remark. The de- 
«scriptions are full and accurate, and the figures are nearly 
all engraved from drawings beautifully executed by Miss 
Elizabeth F. Bonsall, and leave but little to be desired. 
‘Three, however, of the plates—Nos. 2, 10, and 15—are 
from the author’s own drawings, and are fully equal, if 
not superior, to the rest. 123 species of spiders of the 
-orb-weaving group are described, and, of these, twenty- 
four are considered to be new to science. Four new 
genera are also characterised. In every way, part ii. will 
be of great use and importance to systematic araneo- 
logists. A portrait of Nicolas Marcellus Hentz (justly 
*. valled the father of American araneology) forms a most 
appropriate frontispiece. O. P. CAMBRIDGE. 



































THE SEA AND ITS COASTS. 


Sea and Land, Features of Coasts and Oceans, with 

. special reference to the Life of Man. By N. S. Shaler, 
Professor of Geology in Harvard University. Ilus- 
trated. (London: Smith, Elder, and Co.,-1895.) 

N more than one sense this book is a thinner one 

than “ Aspects of the Earth.’ Of the seven essays 
which it contains—in the main re publications—the first 
four deal with familiar subjects-—the work of the sea, its 
beaches, its depths, and icebergs ; the last three treat of 
harbours, and introduce some ques tions which are less 
hackneyed and more interesting. Prof. Shaler writes 
pleasantly, and his sentences flow easily, but it is some- 
times possible to read throu gh several paragraphs without 
much progress in knowledge, or to find a rather large 
mumber of well-turned phrases expended in stating what 
‘amounts to a truism. But as the preface informs us 
that the object of the book is “to introduce unpro- 
fessional students of nature to certain interesting 
phenomena of the sea-shore and of the depths of the 
-ocean,” it is very pos sible that babes in science will find 
-well-sweetened pap more digestible than strong meat. 
We must, however, protest against the liberties which 
Prof. Shaler takes occasionally with our mother-tongue. 
He is too fond of “ telephonese” or “telegraphese,” as it 
might be called. This tongue may be good American, 
‘but it is not good English. We do not mean to assert 
that no improvements could be made in the latter, or to 
pose as prudes of etymological purity, but we object to 
the coinage of new words, or, rather, the misuse of old 
words, where grammatical expressions already exist, 
longer only by a few more letters-or, at most, syllables. 
Brevity may be the soul of wit, but it is not always an® 
adornment in speech. Is there any real gain (to take a 
few examples) in such an adjective as “ pivotal,” such 
participles as “ fiorded,” “ forested,” “ peninsulated,” 
“well-harboured ” (ze. with many harbours), and such a 
verb as to. “raft off” in the sense of transport or carry 
off like a raft, 

Prof. Shaler isa picturesque writer, and his descrip- 
tions usually are clear and vivid; but dangegs lurk én 
the attempt to be graphic when a locality is known only 
at second-hand, Of this the book before us affords an 
amusing instance. Speaking of the advance of dunes, 

. he quotes the well-known case of Eccles (Norfolk), 
saying : “ Thus. in Britain one of these dunes in the last 
century invaded the village of Eccles, and buried the 
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and branches. “Thus a single tree may rapidly, march 
away from the original planting-point until its outer verge 
may be an indefinite distance from its place of origin.” 
This method of, growth enables ‘the grove to resist even 
fairly strong waves, and facilitates the accumulation of 
organic débris and inorganic sediment. 

Again, there are some striking remarks on the accumu- 
lation of molluscs, especially bivalves. Prof.. A. Agassiz 
has already called attention to this process on the great 
Florida plateau, and Prof. Shaler particularly mentions 
the special importance of. the oyster, as a rock ®uilder 
along the whole coast from New York southwards. 

“In its maximum development” he says, “the larger 
part of the shallow bottom inside the ocean beacli? is 
occupied by beds of these shells. . So crowded are these 
forms, that they y push their growth above the level of low- 
tide mark, and’ in the region where. the mangroves 
abound they eluster on the root? of the trees to such 
numbers as often to hide them frém view. . . . Between 
Charleston, South Carolirfg, and Biscayne Bay, Florida, 
there is an aggregate area éf nearly a thousand square 
miles which, when the shore assumed its present elevation, 
was occupied by tolerably deep wateg that has now 
become filled to near the level of high water, by sediments 
composed in large part of oyster-shells.” 


In fine, these three essays contain not a few 
interesting ¥ and suggestive . passages. The illustrations, 
often are very good.. Ki 

oe: 





` THE CHEMISTRY OF COD- LIVER OIL, 
Cod-liver Oils and Chemistry. By F? Peckel Möller, 
Ph.D. (London: Peter Möller, 43 Snow -Hill, EC, 
and at Christiania, Narway, 1895.) T 
‘HIS book is divided into two parts—thé title of 
- part itis “ Cod- liver Oil”; the title of part ii. 
is “The Law of Atomic Linking,. diagrammatically 
illustrated,” and the heading ` of the first chapter of the 
second part is ‘‘ Chtrhistry.” There is: a separate 
- preface to each part, and, ghough bound tqgether in one 
volume, each forms an independent treatise, and is 
separately ‘paged, One hundred and eleven pages. are 
devoted to “cod-liver oil,’ ‘and rather more than five 
hundred to “ chemistry.” . 

In the preface to the first part the aithor gives two 
reasons for the publication of the work: (1) to ded] with 
all matters conhected with co®-liver-oil, and especially 
with thosegikely'to be of-interest to memb®@rs_ of the 
medical profession ; and (2)- to give the results’ of the 
investigations lately undertaken by Mr.[Heyerdahl, which 

. “throw the first and only true light on that mystery, 
.the real nature of the oil.” 

The, first gnd second chapters give an interesting 
account of Norway, which is styled “the land of the mid- 
‘night sun and-cod-liver *oil”; its people, past and 
present ; its social customs ; the Gothenburg system in, 
every town; its land question.; ‘its fisheries, fishermen, 
and fishing boats, their tackle and bait;eits tourist 
visitors, and its “ oldest established visitor,” the cod-fish. 

The next chapter is on “cod-liver oil, and the 
reader is instructed, as pleasantly as in the preceding 
chapters, in the ancient and modern methods of pre- 
paring the oil for use., The older method, it appears, 
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great improvement was -effected by the introduction of 


the steam process of ‘extraction, by which means: the 
pure oil only i is obtained from the livers, instead of oil 
mixed with a great number of decomposition products. 
This steam process was a great advance. The resulting 
oil had lost much of its objectionable taste and smell, 
but it still retained one very bad characteristic—it was 
still very apt to give rise to nauseous eructations. 


-Unwelcome flavours continued to assert themselves after 


a dose of such oil, not once only but again and again, 
till, as the author says, the unhappy recipient was 


tempted to say, “life is not worth living if it is to be 


only at the cost of taking cod-liver oil.” Hence the f 
host of attempts that have been from time to time made 


to treat the oil so as to abolish these disagreeable 


properties. These are dealt with in the chapter called 
5 P 
“ Pharmaceutical Annotations,” and some forty different 


“ways of disguising’ or improving the oil are described 


in detail—the ingredients for mixing with the nauseous 
article including such diverse things as beer, iron- 
water, ‘peppermint oil, coffee, eucalyptus oil, wood-tar, 
ammonia, ketchup, celery-seed infusion, vinegar, * 
iodoform, saccharin, acetic ether, &c.; and, besides 


„all ‘these, every ‘conceivable form of emulsion seems 


to have been tried. It will be welcome news to 
many that, in Dr. Möllers opinion, ‘all these elaborate 
preparations are now quite uncalled for, and that 
Heyerdahl’s investigations have at length led to the 
possibility of an oil being produced more curative 
than the old oil, and quite free from nauseating powers: f 
These researches are fully described in a separate chapter, 
and are considered to have revealed the presence i 
the oil of two hitherto, unknown glycerides, which hav 
been named, respectively, ¢herafin and jecolein. They 
are both exceedingly unstable compounds, ‘and éasil 
become oxidised, and these oxidation products are 
believed to be the real cause of the too well-known 
unpleasant after-effects of the drug. As a result of these 
discoveries an apparatus has now been’devised by which 
cod-liver oil can be produced on a large scale without 
even the slightest. oxidation taking place. Air is 
excluded from the beginning to the end of the operation, 
the process being conducted. in a current of carbonic 
acid from the moment the livers enter. the apparatus 
until the oil obtained’ from them is safe within -the 
bottles. 

The chapter giving a synopsis of the chief researches 
on the oil since 1822 is very complete, and will no doubt 
prove of great interest to medical men and pharmacists. 

The conclusion arrived at as to the therapeutic agent 
in cod-liver oil is that“ it is the oil itself,” and that its 
rentarkable power as a nutritive food is’ the cause of its 
‘medicinal efficacy, and not any special active principle 
contained in it... This opinion is in agreement with that 
of the late Prof. J. Hughes Bennett, of Edinburgh, who 


- Published, in 1841, a pamphlet on cod-liver oil, which had 


wuch todo with the general introduction of the oil as a 
medicine into this country. It is one of.the omissions 
in the present volume that no reference is made to the 
work of Dr. Bennett in this direction. 

The object of the second part of this work, as set- 
forth in the preface, is mainly to bring the facts of 


was in use until so late as the year 1853, when a l organic chemistry, freed [from unnecessary difficulties, 
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within the grasp of busy medical practitioners. 


that “a glance will lay bare to the eye of the novice the 


whole details of the constitution of the most complicated 
-compounds,” and the practical preparation of the com- 
pounds has been generally omitted “because the much 
tried patience of medical men need not be burdened 
with. things chiefly of interest to the chemist.” With 
these exceptions a large proportion of organic chemistry 
is very fully treated, and a careful reading of the work 


in leisure moments would doubtless give any one, who 


had some previous knowledge of the science and some. 
‘liking for it, a fair grasp of somewhat more than the 
-outlines of this vast and ever-increasing field. Especially 
than cursory 
reading, is the concluding chapter on atoms, linkage, 


‘interesting, though demanding more 
and stereo-chemistry. In our earlier days chemists did 
not so much concern themselves with these things. 
determination of mere composition and formula furnished 


enough occupation. But with advance of knowledge 


it has been found necessary to study what has been 
‘called the ‘‘atomic architecture of molecules.” In the 
concluding pages this subject is very ably and lucidly 
discussed. A new hypothesis is suggested, to which the 
name of the “screw theory ” is given, which, it is pointed 
‘out, may satisfactorily explain those cases of optical 
activity. which are met with in certain bodies, e.g. some 
terpenes and glycerides, where there is no asymmetrical 
-carbon-atom, and which are consequently not clearly 
‘met by van’t Hoff’s ingenious theory. 

\ The volume is one in the production of which great 


Jabour and care must have been expended, and both 


parts are worthy of commendation. Possibly, however, 
it would have been advantageous to both, if they had 
‘been published separately. Jas. CAMERON. 





OUR BOOK SHELF. 


Asironomische Chronologie. By Walter F. Wislicenus. 
(Leipzig: B. G. Teubner, 1895.) 


HISTORIANS, archeologists, and astronomers will hail 
with delight this work, as it fills a gap which for some 
time past has been very apparent. At the present day, 
to take one case only, archzologists are busy in Egypt 
deciphering and unravelling the legion of myths which 
are there recorded in the many forms and ways peculiar 
to that country. Many of these myths are, as has been 
recently more clearly pointed out, purely astronomical 
in their nature ; and this is perfectly natural when one 
considers that the Egyptians, or, at any rate, the priests, 
for these were the chief writers, were astronomers. 
Archzologists in fathoming these depths are perfectly at 
‘home when archzeology is in question, but as soon as the 
astronomical boundary is reached, and astronomy pure 
has to be attacked, then perfectly different problems are 
met with. In like manner, the astronomer himself, 
going from the astronomical to the archeological side, 
is also nonplussed, unless he wishes to enter somewhat 
generally into the study of Egyptology. 
which we have before us, Dr. Wislicenus gives the 
historians and archeologists a helping hand, and presents 


them with the necessary means and ways of solving’ 


some of the problems which are generally encountered. 


* Without entering too minutely into the contents of 


these 150 odd pages, a general survey of the text will 
best give the reader an idea of their character: 
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The two parts, into which the book is divided, deal 
respectively with the fundamenta of astronomy, and the 
different methods of computation. f 

The former part is concise and brief, and the author 
in forty-four pages presents the reader with a general 
summary of the different systems of coordinatés used, 
the different kinds df years, the course of the moon, 
eclipses, daily and yearly rising. and setting of. the 
heavenly bodies. ? 

The methods of computation in the second part are so 
arranged that they follow, in the same order, the text inthe 
first. At the commencement of this part Dr. Wislicenus 
brings together a list of the numerous tables which are 
used for the solution of chronological problems. These 
are here given with their full titles, and are explained 
further on. The remainder of the book is devoted to 
the,,solutions themselves, and these are arranged as 
follows: First, the known and the unknown quantities 
are separated, then the tables to be used in the problem 
in questipn are explained; following these, typical 
examples are taken and, worked out by the use of the 
different tables. - 

A very full index makes refefence easy, and completes’ 
what will prove a very useful book. W. J. S. L. 


Die ältesten Karten der Isogonen, [soclinen, Isodynamen 
By Prof. Dr. G@. Hellmann. (Berlin; A. Asher and 
Co., 1895.) 

THIS is the fourth of theeelegant series of reprints de- 

voted to classica} contributions to meteorology and 

terrestrial magnetism. It contains seven maps, all 
excellently reproduced, and representing old standard 
charts of isogonic, isoclinic, ang isodynamic lines. .The 
maps pottrayed are Halley’s Declination Chart of the 

World, published in 1701 ; Whiston’s two maps (1721), 

showing lines of equal magnetic Dip in the South of 

England ; J. C.. Wilcke’s Isoclini# Chart gf the World 

in 1768 ; a chart by Humboldt, published in 1804, show- , 

ing [sodynamic lines over part -of South America; and 

Hansteen’s Isodynamic Charts (1825-26) of North-West 

Europe and of the world. 

Halley’s description of his “New and Gorrect Séa- 
hole World, fhewing the Variations of 
the Compass,” is reprinted, and brief descriptions are 
given of the other maps. Pai ; 

Whiston, it may be remembered, suggested that longi- 
tude might b@ determined from magnetic inclination, 
this element being preferred to declination for reasons 
which he stated as follows : “ When, therefore, I con- 
sidered that the Lines of equal Dip could hardly be more 
irregular than those of the Variation; I well knew that 
Mutation was a great deal slower ; and that these might 
probably be useftwl over all the World ; I conceived great 
hopes that this way of Application of the Power before 
us might very probably distover the Longifude.” 

Prof. Hellmann contributes a number of biblio- 
graphical notes, end these, with the maps, ‘make the 
geprint a compact and useful_work of reference. ; 


An Elementary Teat-book of Hydrostatics. By W. 
Briggs, M.A., and G. H. Bryan, M.A. Pp. 208. 
(London: W. B. Clive, 1895.) . 2 

THE portions of hydrostatics and®*pneumatics useally 

taught to beginners, and required for the matriculation 

examination of te London Uni®ersity, are concisely and 
clearly treated in®this book. ` Though evidently con- 
structed for examinational purposes, the bookecontains 

a tiumber Sf good points. The mathematical formulz 

are deduced from first prin¢iples instead of being stated” 

dogmatically ; so the student is led to rely more upon 
his.real knowledge, and less upon mere memory. This 
and other commendable features distinguish the volume 
from ordinary text-books of hydrostatics, while. the 
numerous ‘problems, covering a wide field, furnish clear 
evidence of originality. - soro ; 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous comnutnications.} 


The Statistical Investigation of Evolution, 


Mr, THISELTON-DYER states that Prof, Weldon. has shown 

that ‘‘selective destruction ” takes place in early life amongst 
. individuals which deviate from the ‘‘mean specific form.” He 
further says that the actual statistical demonstration of tpe fact 
, that ‘ minimum destruction is in position coincident with the 
mean of the whole system,” deserves to rank amongst the most 
remarkable achievements in connection with the theory of 
evolution. But, to judge from the paper by Prof. Weldon, 
printed in Nature of March 7, he does not claim to have made 
this remarkable achievement. He says that, according to the 
results of the statistical investigation, in two dimensions of the 
shore crab, the ffequency of deviations increased quring an 
early period of growth, and that in oe case the increase was 
followed by a decrease ; in the othe® case it was not. Prof, 
Weldon states that if a cermin law of growth can be shown 
to be true by experimental® tests, ?#e the result implies 
a selective destruction in the one case and of in theother, So 
‘that all we have is the possibility in the future of a statistical 
demonstration of selective destruction in thë case of one par- 
ticular dimensional character, and the rigid proof in the present 
that in the case of the other dimensjonal character selective de- 
struction does not take place. Surely every man of science 
must admit that Prof. Weldon’s results, onehis own showing, 

have done more against selective destruction than for it. 

Prof. Weldon says that if we know that a given*deviation 
from the mean is associated With a greater or less percentage of 
death-rate, we do not requife to know how the increase or de- 
crease of death-rate is brought about, and all ideas of functiona? 
adaptation become unnecessary. This may be his own state of 
mind on the subject, but d venture to state that it is not Dar- 
winism, and that he cannot shut out others from the niost. 
interesting and most important fields of biology in this way. 
Darwinism states that selgctive destruction is caused by the 
struggle for existence, and that a selected character confers an 
advantage in the competitioa to get food and beget offspring. 
If a certain deviation is shown to be associated with an increased 
or decreased chance of life, we want to know bow it acts, and 
no statistical Gallio car? prevent us trying to find out. 

It does not require mugh search to find deviations which are 
associated with an increased death-rate. In the human subject 
cyanosis, due to the retention of the foetal communication be- 
tween the two sides of the heart, is a well-known abnormality 
or deviation in the infant ; but I believe few, if any, children 
born in that condition reach the age of 20. Hegre we have no 
difficulty in understanding the reason: the deviation necessarily 
leads to death. But now, in comparison, take the case of a 
child born blind, or deaf and dumb. Here there iso intrinsic 
reason why life should be shortened; but®in a severe com- 
petition, if the individual depended entirely on his own exer- 
tions, he might be, probably would be, starved or trampled to 
death pelore he had lived very long. I think iteis of some 
interest and importance to know of any @ivea character or 
deviation, whether it is intrinsically harmful or beneficial, , 
extrinsically so (Ze. in the struggle for existence and repro- 
duction), or quite indifferent. 

Prof. Weldon is silent, to some extent, about the cases which 
tell against the idea of selective destruction. He found that 
deviations in Aurelia were as numerous in the adult as in the 
Ephyre. He told me in conversation, and did not say it was 
in confidence, that he abandened some experiments on the selec- 
tion of Daphnia, because he found that theenere fact of keeping 
a large number in the same water caused a progressive dist 
appearance of a certain conspicuous spine, His inwesiigations 

* also entirely ignore the diagnostic value of thee characters he 
deals with, It seems to me that a more valuable result would 
be gained if a parallel investigation were made of two charac- 
ters—one obviously diagnostic, the other obviously adaptive. 
Such characters could be found in a swimming crab. 

But above all, what we want is a comparative investigation 
of the results of selection without change, of conditions, and of 
change of conditions without selection. _ I began, not long ago, 
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to try to inaugurate a society for carrying on a thorough inves- 
tigation of this kind, but have not at present received enough 
support to carry out the scheme. The method of the inves- 
tigation is fairly obvious and not difficult, but the difficulty is to- 
get the money and the time to carry it out. I differ from Prof. 
Weldon in thinking that the questions raised by the Darwinian 
hypothesis are not purely statistical, but experimental, and I 
agree with Mr. Thiselton-Dyer—that to talk of experimentally 
checking the hypothesis by the statistical method:is a con-- 
tradiction in terms, J. T. CUNNINGHAM. 
Cleethorpes, March 15. 


A True Spectrum Top and a Complementary One, 


To make a true spectrum top—which is not copyright, so far 
as I know—take a disc of white paper, and one of black, of 
equal size. Spin the white one on adisc of cardboard mounted: . 
on a nail, and while it is spinning draw a small brush well 
charged with lamp-black water-colour paint, steadily and not too- 
slowly from centre to circumference of the disc, thus describing 
a spiral line. Make a radial cut in each of the discs, and after 
interlocking them as in the well-known colour discs, place them 
on the top. We thus obtain a top in which the lines are spiral, 
and the relative sizes of black and of white areas are easily, 
regulated by turning one disc to right or left, while the other 
is held still, Ifthe lines be not too thin or too thick, and not 
too near togeth r, and if the relative areas of black and white: 
be adjusted suitably to the light, the top exhibits, when spun, « 
broad bands of colour, each band containing all the colours of 
the spectrum in their natural order. The spaces between the 
lines should be not less than five times as broad as the lines 
themselves.. The brightest effects are produced in my own case, 
by lamplight, with the areas of light and dark almost equal ; by 
daylight, with the dark area about three times as great as the- 
light. Other proportions, however, seem to give better results- 
with other people. 7 

A “complementary top,” yielding colours complementary to 
those of the spectrum (ż.e. the colours of mother-of-pearl) in a 
continuous band ranging from Jemon-yellow, through puce to- 
electric-blue-green, is made in the same way, except that the 
spiral line is to be drawn in white on the black disc. 

In both cases the colours are somewhat dilute, but the proper’ 
regulation of the relative areas of black and white reduces this 
defect very considerably, and I have obtained bands on my- 
spectrum top brighter and purer than any which I could get by- 
painting a spectrum with colours on paper. 

Icommunicate this description before my experiments are- 
complete, in order to prevent anyone who may make the same 
discovery, from obtaining a copyright for the design of either- 
these tops or of earlier ones which I made, in which one half 
the disc was black and the other. white, with a white spira) om 
the black, or a black spiral on the white, or with both at different 
distances from the centre on the same top. Anyone who wishes. 
to do so may make as many tops or lantern-discs as he chooses: 
from the above description, provided he does not attempt to- 
hinder anybody else from making or selling similar ones. 

C. HERBERT HURST. 

Owens College, Manchester, March 24. 





A Foucault Pendulum at Dublin, 


IT may perhaps interest some of your readers to learn that 
Foucault’s pendulum experiment has recently been performed 
in Trinity College, Dublin, with complete success. 

Immediately under one of the glass domes, by means of which 
the hall of the New Building is lit, a cast-iron bar was securely 
bolted, which terminates in a cylindrically-shaped piece of metal 
the axis of which is vertical. Into this cylinder a steel plug 
was inserted, which was drilled to receive the upper end of 
the wire supporting the bob, which was fitted with a screw. 


| ®y placing the upper end of the wire in this position, Prof. 


FitzGerald and I secured a length of 45 feet for our pendulum ; 
but, under the circumstances, we were unable to use the same 
weight as that adopted by Sir R. Ball when making the 
experiment, viz. 300 lbs., and were obliged to content ourselves. 
with a bob weighing 16 lbs., which, however, answered 
admirably. : 

„The experiment is made in the following manner :—About+ 
two feet behind the position of equilibrium of the bob, we place 


-the electric lamp, and’at a suitable distance in front a lens, sœ, 


Marcu 28, 1895] 


arranged that when the bob is swinging, and in the position of 
maximum amplitude nearest the Jens, the shadow of a portion 
of the wire immediately above the bob, thrown on a screen 
some 32 feet distant, is clear and distinct, and coincides with a 
‘vertical black line thrown on the white screen. 

The bob is drawn back towards the lamp about eight inches, 
‘by a loop of thread, and when we wish to experiment the 
thread is then burned in the usual manner. ' 

When the pendulum completes its first oscillation, the shadow 
falls exactly on the black line traced on the screen, In about 
jive minutes the shadow has moved to the left of the line, and 
in ten minutes conspicuously so. In‘this time the maximum 
amplitude has decreased so little that the image on the screen 
is still distinct and clear when the pendulum is in a position 
mearest the lens. W. R. WEsTROPP ROBERTS. 

» Trinity College, Dublin, ; ‘ 





Snake Cannibalism, 


HAVE read with interest the numerous accounts of snake 
cannibalism which have lately appeared in NATURE. During 
~- my residence in South Africa, I have come across several in- 
stances of a similar nature. A few weeks ago I received a large 
“-roughals (Sefedon haemachate) which had swallowed another 
sone of the same kind and of nearly itsown length. As the swal- 
. lowed individua] was too Jong to disappear completely before 
the front portion of its body was digested, its tail was sticking 
-out of the mouth of the swallower by about six inches. I have 
‘dissected two yellow colras (Waja haji), each of which had 
swalloweda puff adder( Viper a arittans) wore than three feet long. 
“This case is very interesting, as the puff adder has much larger 
fangs then the yellow cobra, and in a fight the latter would 
‘probably succumb. To mention only one more case, I received, 
some years ago, the skins of a cross-marked schaapsticker 
(Psammophis crucifer) and a spotted schaapsticker (Psammo- 
phylax rhombatus), the former of which had swallowed the 
latter. Jn all cases which have come under my personal obser- 
vaticn the swallowed snakes had entered head first, and thus 
probably they were simply drawn in after having caught hold 
of the seme fey as the swallowers. In conclusion, I may men- 
tion that cases similar to the above are frequently described in 
the South African newspapers. J. SCHONLAND, 
Grahamstown, South Africa, March 1. 





American Fresh. water Sponges in Ireland, 


‘A SHORT lime ago, Dr. R. F. Scharff, Dublin, sent me a 
small collecticn of Irish Spongillidz, The examination of the 
material resulted in the discovery of two or three American 
specics, obtained from the West of Ireland, viz. Heteromeyenia 
aydert, Potts, Zubella pennsylvanica, Potts, and (?) Ephydatia 
. craterijoi mis, Potts, the first of these three species having been 
identified ty Dr. W. Weltner, Berlin. All these species are 
new to Ewope, and as ‘they were found in a small collection 
taken more cr less at rardom, it is probable that if the fresh- 
water fauna of the West of Ireland were thoroughly investi- 
gated, a great many moze American species would be dis- 
covered. 
Details will be published in the May number of the Zrish 
Naturalist, R. HANITSCH. 
University College, Liverpool, March 13. 


Peripatus in the West Indian Islands, 


WEST JNDIAN records show that occasionally single speci- 
mens of various species of Peripatus have been found in the 
different islands. During the past week, Mr. Lunt, my 
assistant, found a single specimen, and a further search beifg 
organised, »esulted in the capture, by two collectors, of fifty 
specimens. These, it is believed, belong to tw@ differeħt 
species, and a goodly number of the specimens have been sent 
for determination to the British Museum. 

Either the animals are more numerous than usual, or the 
previous search for them has not been a very careful one, as 
the whole of our specimens were found within the precincts of 

the Gardens. J. H. HART. 
Royal Botanic Gardens, Trinidad, March 6. 
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Planetary Photography. 


I UNDERSTAND that in photographing a planet, such as Mars, 
only a short exposure can be allowed, because there is no way 
of compensating the planet’s axza/rotation. But, while follow- 
ing the planet with the equatorial, would it not be possible to 
compensate this axial ovement by slowly sliding the plate, so 
that certain features of the planet should fall always on the 
same parts of the plate? If this is so, an exposure of some 
length might be available for the more central portions of the 
disc, those portions for which, during the interval, no serious 
alteration due to foreshortening comes into play. 

Cardiff, March 23. _C. T. WHITMELL. 

° 


Cleaning Tobacco Pipes. 


I HAVE discovered a new method for cleaning pipes which 
have become foul. A shallow cork, through which a hole is 
bored large enough to enable it to fit tightly on to the nozzle 
of a soda-water syphon, is fitted into the bowl. The nozzle is 
inserted, the mouth-piece directed into a vegsel, about a wine- 
glassful gf soda-water forced through, and the pipe is clean! 

This is not a scientific discovery, but it may be of use to 
those scientific men who &re smokers. Rubber stoppers answer 
better than corks. ` £ CECIL CARUS-WILSON. 

e 





THB HABITS OF LIMPETS. 


SOME observations made by the present writer at the 
Scottish Marine Station during July 1884, were 
published in NayurE for January 1, 1885. These obser- 
vations confirmed the statements previously made by 
various naturalists, from Aristotle onwards, that the com- 
mon limpet (Patella vulgata settles down on some 
eligible*spot (its “ scar”) betweengtide-marks, and makes 
%& home, to which it returns, after having been out to 
feed. The conclusion was drawn from various data that 
this “locality sense ” is independent of, smell, sight, 
and touch so far as the head-tentacles are con- 
cerned. Prof. Lloyd Morgan, in a letter to NATURE 
(“Homing of Limpets,” December 6, 1894), has shown 
that the limpet possesses an even greater power of 
“homing” than previous observers have suspected, ‘and 
he believes that the head-tentacles are the sense-organs 
concerned. ° : f 
Since 1884, I have made further notes, and aided by a 
grant from the Research Grants Cémmittee of the Royal 
Society, to whom my best thanks are due, have pursued 
the subject with some care during the past year. The 
résults, apart from those connected with histology, here 
follow. ° f 
The limpets observed live on a reef, which extends 
several bundred yards seawards (practically west) from 
the front of Aberystwyth College. The rocks are 
Silurian grits and imperfect slates, alternating in a very 
regular way, striking noreh and south, antl tilted at high 
angles. At low tide the Laminaria zone is well exposed, 
and for some yards above this the rocks ar® somewhat 
bare, except that they are thickly encrusted with small 
dalani. Nearer the land various brown seaweeds 
(mostly Fucus serratus, F. vesiculosus, and Ozothallia 
nodosa) thickly cover the reef, except towards high-water- 
mark, where they become scanty. _ Throughout this area 
limpets of all sizes abound, being specifly nunferous, 
however, on the barnacle-encrusted rocks above,men- 
tioned. Groups of them werg here marked with enamel 
epaint, and watched. A number of observations were 
also made on the small limpet, which lives on Laminaria, 
and has its,shell marked by three diverging blue streaks 
(Helcion pellucidum = Patella pellucida). i : 
Food and Feeding.—As before, the chief food noticed 
consisted of the minute alge coating the dalanz and 
rock-surfaces. Specimens were also found feeding on 
the calcareous seaweeds Corallina and Melobesia, on ` 
Fucus, and on Laminaria. It was suggested in the pre- 
vious notes that the great length of the radula is perhaps 
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correlated with the large amount of wear and tear_en- 
tailed by the constant “scraping” of barnacles, &c. This 
appears to be confirmed by comparison with Helcion, 
in which Laminaria constitutes the chief, if not the only, 
food, and in which the radula is relatively somewhat 
shorter. “ee 
At Granton, in July, the larger Ifmpets appeared to 
feed most frequently ; but at Aberystwyth, during the 
colder months, the smal! individuals are far more active. 
Sheltered corners and warm days afford the best chance 
of watching the movements. Though limpets undoubtedly 
regain their scars, or secure places, as the tide advances, 
I am inclined to think they must also often feed*when 
covered by the water, for (1) the finest specimens are 
found low down, and their time for feeding when un- 


covered is limited; (2) I have seen a. small limpet feed, 


te 


on Corallina in a tide-pool. : 
The scraping sound heard on the rocks during watm 
weather is not entirely due to feeding limpets. Purpura 
lapillus is also busy at work “sawing out” aleni from 
their shells. ° è 
LocalttysSense.—I still think, pace Prof. Lloyd Morgan, 
that the head-tentacles aresngt indispensable to homing, 
though it must be admitted that they may commonly 
help in the process. One limpet observed homing by me, 
certainly seemed to be “ feeling ” its wap along by means 
of these organs, which were extended and waved about 
and applied to the rock from time to time, not by the 
extreme tip only, but also laterally for about y% of an 
inch from this. This individual was No. 2 of a small 
group liviag among the barnacles, and kept under 
observation from November 26 till the present. time. 
The dimensions of these limpets are as follows :—No. 
1, 2” 8’; No. 2,°ditto; No, 3, #” X #3 No. 49 
16” Xx 8"; No..5, ig” X Zs". On November 28, at 
3.15 pm, I found Nọ. 2 teeding 13", from its scar. 
About half of*each tentacle was excised (ze. the part 
previously noticed “ feeling”), and the animal was re- 
placed where found. Og November 29, at 2.55 p.m., it 
was found back on its scar. A similar operation was 
performed on No. 5, foung feeding 23” from its scar, on 
December 12, at 3.15-p.m. On my next visit, at 2.55 
. pm. on December 14, the animal was found to have 
regained its scar, which, by-the-by, is permanently 
submerged, being ine small.tide-pool. It is true the 
tentacles were not entirely removed, as was the case 
with the two Granton limp@ts which homed &fter excision. 
It now appears to me probable that the wzamtle-tentacles 
may help in homing. These are small conjcal structures 
lodged in pits in the mantle edge (Harvey Gibson, 
Trans. R.S. Edin. 1885), and capable qf retraction and 
extension. About Ioo of them are present.” In sub- 
merged limpets I have seen these tenfacles protruded 


x 


for about <4,” beyond the marginofthe shell, and executing” 


active “feeling” movements. These were particularly 
noticeable in an individual which, hayjng refained its 
scar wrong end on, was shuffling round into the right 
position. When the front end of the limpet came to point 
in the right direction, one side of the shell was lowered, 
and the mantle-tentacles on that side were withdrawn ; 
the same events then happened on the other side. 
Thesegtentacles appeared to be of two kinds, longer and 
shorter, the latter being two or three times as numerous. 
Prof. Herdman first suggested to me thmt the mantle- 
tentacles might have to do wjth the lecality-sense, and 
it at any rate appears probable that they are concerne 

with accurate adjustment on the scar. It *is worth 
noting that very small limpets home as Well as large 
ones, eg. No. 5 above, and much smaller ones which 
have fallen under my notice. Prof. Lloyd Morgan’s 
observations, so far as they refer to knowledge of local 
surroundings which limpets possess, are confirmed by an 
experiment made on No. I. On December 16, at 4.5 p.m., 
this animal was busy scraping barnacles 3” west of its 
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scar. It was removed and placed 10 inches from home, 
near the top of a nearly vertical barnacled surface (on 
which it had been seen feeding at 3.15 p.m., November 
28), which rises north of its scar. The next visit was 
deferred till December 26, 12.25 p.m, when the limpet 
was at home. 

The homing faculty is not confined to: Patella, but is 
also possessed by Helcion pellucidum. ‘This fact is new, 
so far as I am aware. The animal in question eats out 
a sheltered home in the bulb, or more rarely in the stalk 
of Laminaria, and wanders out from this along the 
thallus, rasping a “track” as it goes. I found, for 
example, one individual at the end of an “eaten road” 
3 inches long, and at the other end a very snug dwelling- 
place drilled out in the side of the stalk. elcton 
mostly feeds under water. Like Paella, it possesses - 
mantle- as well as head-tentacles. 

The object of homing appears to be protection from 
the assaults of the incoming or outgoing tide. There is 
no danger when the animals are completely covered or 
uncovered. In many cases the barnacles would other- 
wise completely cover the rock, and afford very insecure 
foothold. Once washed loose, a limpet presents a very’ 
large surface ligble to injury, unlike its neighbour Pur- 
pura lapillus, which, withdrawn into its thick operculated 
Shell, can stand a good deal of knocking about. The force e 
with which limpets adhere is illustrated by the fact that 
the five small limpets to which allusion has ‘been made 
were quite uninjured by the terrible gale and high sea of 
December 21 and 22, to which they were fully exposed. 
The much thinner shell of He/czon is explained by the ' 
sheltered position of its home. The depressed conical 
shape of a limpet-shell is probably better fitted than any 
other to resist the waves, but this statement is made 
under correction. . 

Formation of, and Adhesion to, Scars:—Anlexamination 
of the’’tween-tide rocks at Aberystwyth would readily 
convince the most sceptical as to the power which 
Patella possesses of excavating depressed scars. Lim- 
pets are able to adhere very tightly to a smooth sur- 
face which is much smaller than ‘the foot, and by exam- 
ination of such cases, and of- specimens allowed to fix 
themselves to a piece of plate-glass, I have come to the 
conclusion that fixation is neither due to secretion of a 
glutinous substance, nor to the formation of a vacuum 
under the foot. It appears, in fact,-to be a case of 
“adhesion,” like that between two smooth glass surfaces 
brought very close together. The muscular foot is, so 
to speak, rolled out on the rock, with which it is thus 
brought into close contact. Prof. Michael Foster sug- 
gested to me the possibility of this method of explanation, 
which is most probably the correct one. i 
i J. R. AINSWORTH DAVIS. 





TERRESTRIAL HELIUM (?), 
have received the following statement from Prof. 


E 
W Ramsay :— : , 


“I have been trying for clues to compounds of argon. 
Mr. Miers, of the British: Museum, called my attention 
to Hillebrand’s paper on Cleveite, a rare Norwegian 
mineral, which Hillebrand said gave off .2 per cent. of 
nitrogen on warming with weak sulphuric acid. Cleveite 
consists chiefly of uranate of lead, with rare earths. My 
idea was, if the so-called nitrogen turned out- to be 
argon, to try if uranium could be induced to combine 
with argon. i W ‘ i 
* “ The®gas, on sparking with oxygen in presence of soda. 
loses a trace of nitrogen, probably introduced during its 
extraction ; the residue consists of a mixture of Argon 
and Helium! The brilliant yellow line, of which Mr 
Crookes makes the wave-length 587'49, is identical with. 
the Helium line.’ I am collecting the gas, and shalh 
shortly publish regarding its properties,” , 
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NOTES. 


Tue Bakerian Lecture will be delivered before the Royal 
Society on Thursday, May 9. The research upon which the 
lecture is to be based has been conducted by Messrs. A. Vernon 
Harcourt and William Esson, and the title is announced as 
t“ The Laws of Connection between the Conditions of a Chemical 

. Change and its Amount.” 


AN abstract of the paper in which M. Berthelot describes 
his investigations of chemical combinations with argon, will be 
found in our report of the meeting of the Paris Academy of 
Sciences (p. 527). 


‘PROF. ADOLPHE CARNOT has been elected into the Paris 
Academy of Sciences, in the place of the late M. de Lesseps. 


Tue late Mr. William Bolitho, of Gulval, Cornwall, has be- 
queathed £500 to the Geological Society of Cornwall,-the in- 
come of which sum is to be applied each year in “the production 
of a gold or richly-gilded silver medal, to be presented to the 
member of the Society whose attainments, labours, or dis- 
coveries in geological or mineralogical science are found most 
deserving.” He has also left a like sum for the Penzance 

e Library. 


THE death is announced of Mr.-E. Turner, Chairman of the 
Council of the Sanitary Institute, 


We also notice the death of Dr. E. D, F. Meissel, at the age 
of sixty-nine. He made a number of important contributions 
to mathematical astron omy, and his tables of Elliptic Functions, 
as well as the table of Bessel’s Functions, published in the 
Abhandlungen of the Berlin Academy, stand as examples of his 
work, 


Mr. H. H. Ha C.M.G., the well-known statist, died 
at Melbourne last week, He was the first president of the 
economic and social science section of the Australasian Associa- 
tion for the Advancement of Science, 
valuable statistical publications earned for him the honorary 
membership of statistical societies in various parts of the 
world. 


Dr. CANINI, of Leghorn, a well-known Italian specialist in 
diseases of children, who died recently, has, says the British 
Medical Journal, bequeathed his entire estate, amounting -to 
2,300,000 lire (£92,000) for the foundation of a hospital in 
which poor children suffering from diphtheria may have the 
advantages of the serum treatment gratuitously. 


WE take the following news from the same source :—The late 
Dr. Alfred L. Loomis, of New York, has left real estate to the 
value of 400,000 dollars (480,000), and personal property 
amounting to 600,000 dollars (£120,000). The income of 
25,000 dollars (£5000) is given to the Loomis Laboratory, and 
whatever part of the income is not used is to be paid to the 
Professor of Pathology of the University of New York. A sum 
of 10,000 dollars (42000) is bequeathed to the New York 
Academy of Medicine, the bequest to be known as the Loomis 
Entertainment Fund, and the interest to be used in providing 
entertainment for the Fellows of the Academy. 


M. Nits EIKHOLM, who was at the head of the Swedish 
astronomical and meteorological expedition for observing the 
transit of Venus in 1882, has accepted a place in tl André 
balloon, which isto start from Spitzbergen for the North Pole in 
July 1896. The ascent is to take place from Norskoarna, 
the distance from which to the North Pole is about 600 miles, 
* But it is not expected that the balloon will travel in a direct 
line. M.-Andrée will visit France in July next, and he will 
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probably be present at the Ipswich meeting of the , British 
Association. 


Dr. M. A. VEEDER ‘writes: ‘In the table of ‘Days with: 
maximum temperature not over 32° at Greenwich,’ on page 174- 
of NATURE (February 28), the curve rises sharply and decidedly 
at intervals of exactly twelve years—namely, in 1854, 1866, 
1878, and 1890. These years also fell in the well- known 
period of'sun-spot and auroral minimum, but did not comprise 
the entire periods of such minimum in each case. There seems- 
to be a clue here that is important, and that is in a line with 
the stufy of current phenomena of this ‘sort in which I have 
been engaged, some of the results of which were presented in a 
paper entitled ° Periodic and Non-Periodic Fluctuation in the 
Latitude of Storm Tracks,’ read at the Chicago Congress of | 
Meteorology in 1893.” 


THE’ following are among the lecture® arrangements at 
the Royaf Institution, @ter Easter :—Prof. George Forbes, 
three lectures on ‘‘Alt€rnating and Interrupted Electric 
Currents” ; Prof. E. Ray Lankester, for lectures on ‘ Thirty- 
Years’ Progress i in Biological’ Science”; Prof. Dewar, four 
lectures on “The Liquefaction of Gases” Dr. William. 
Huggins, three lectures on “ The Instruments and Methods of 
Spectroscopic Astronomy” (the Tyndall Lectures).; Mr. 
Arnold Dolmetsch, three electures on ‘* Music’ and Musical 
Instruments of thg Sixteenth, Seventeenth, and Eighteenth- 
Centuries : 1. English; 2, French ; 3. Italian ” (with illustra- 
tions uporf original instruments). „The Friday evening meet- 
ings willge resumed on April 26, e When a discourse will be 
given by! Dr. John Hopkinson, on "The Effects of Electric 

si Succeeding discourses 
will probably beegiven by the Eay of Rosse, Veterinary- 
Captain Frederick Smith, the Hon. G. N. Curzon, M.P., Mri 
J. Viriamu Jones, Prof. Alfred Cornu, and other gentlemen. 


A STRONG earthquake shock was “ret at 1.16 p.m. on Satur. 
day last at Comacchio, in the “province of Ferrara, .Ifaly, 
Several housesgand a church were slightly damaged. At 
“Mirabella Imbaccari, in the province*of Catania, in aes 
the earthquake caused the collapse ofea building. 


Dr. B. BRAUNER, Professor o Chemistry in the Bohemian. 
University, Prague, suggests to us that argon possibly exists in 
nebule. He points out that a strong argon line, measured by 
Mr. Crookes, has practically the same wave-length as the chief” 
nebula ling, and thinks that the line at A 3729'8 in the ‘ blue” 
spectrum of the pewisubstance represents the jline at A 3730,. 
found în, the spectra of nebulz and white smg 


HERE Wy. SIEBE has started on'a botanical exploration of 
Asia Minor, withghe special object of making @ollections of 
the almost unknown flora of Cilicia Trachea. Setting out from- 
Cyprus, he proposes to visit Mersina in southern Asia Minor, 
proceeding then to the Kalykadnos Valley and the adjacent 
mountains, the steppe-district of Konia, the maritime district 
‘of Egerdir, and finally, in the summer, the gilevated alpine 
region of cence 


A STORM of. Tngsual severity rated over these islands, on 
Sunday last. At 8h. a.m, on {that day it was central over the 
south of Ieeland, and by 6h. p.m. of the same day the centre had 
reached Denthark, having traversed a distance of 600 miles in‘ 
ten hours, which gives an average rate of progress of sixty miles 
an hour. Much damage was done to life and property over the: 
whole country; but its greatest violence was felt ovér the 
The maximum force at Green- 
wich was at 2h. 2om p.m., when the anemometer registered a. 
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«pressure of 36 lbs. on the square foot, which is equivalent to an 
hourly velocity of eighty-five miles. Thunder and lightning 
„occurred at several places in the rear of the disturbance. 


THE project of a great free public library in New York 
-City has just taken shape, and been adopted by the several per- 
-sons and boards of trustees interested? It contemplates the 
union of the Astor, Lenox, and Tilden. funds, aggregating 
"8,000,000 dollars. The site of the library is not yet determined, 
owing to some restrictions on the use of the block facing Central 
‘Park, on which the Lenox Library now stands. This site is 
-preferred if available, Boston, with its 5,000,000 doljars free 
library, just completed, has already taken the lead. Brooklyn 
has in the library of the Pratt Institute the nucleus of an 
:admirable free library, for which a new building is nearly 


“ready, ; ` 


WE are glad to learn of the continued growth and develop- 
sment of the Broollyn Institute, due in great measure to the 
-stimulus imparted by the Brooklyn Meeting of the American 
Association for the Advancement®of Science last summer. 
“Since that time the membership, of the Institute has increased 
many hundreds, bringing it up fo very near four thousand, and 
making it one of the largest scientific associations in the world. 
“Plans for a new building and museum, to cOst several million 
-dollars, have been for some time ready, and only await funds. 
Probably work will begin during the present season. Thesite is 
secured, and it is hoped that aid from the city will be obtained as 
soon as the gondition of finances justify it. Meanwhile'the Insti- 
tute, in its geographical section, is foremost in prorloting far- 
‘Teaching plans of exploration toward both poles. Besides the 
Š ae æ oe 
arctic expedition menti§ned in NATURE last week (p. 488), 
well-digested plan for atitarctic exploration has been presented 
by Dr. Fred. A. Cook, who is already familiar with travel in 
thenorth, He'proposes.to start next September, equipped fora 
stay of three years, but with the intention of, returning in two 
-years unless accidentally d&tained. It seems probable that the 
-expense of the expedition wijl be provided for, and that it will 
, be the best eq@ipped that has ever ventured into that region. 


_ In the February ard March numbers of the Geological 
Magazine, Miss Agnes, Crane gives an account of the results 
-of recent research on the geological distribution of the Brachio- 
-poda, and their bearing on@he evolution of the group. The 
-si mple Fatzrina of the Cambrian is regarded as the actual root- 
stock of the group, and the descent of the chigf lines is traced 
-from it, with some breaks here and there from imperfection of 
knowledge. According to Beecher, alfnost all Rrachiopoda 
-pass through a ‘‘paterine” stage of develgpment, Lingula, 
which (in the proper generic sense) does not occur. below the 
-Ordovician, pafses in its dev@lopment through a stage 
sin which ig, resembles its predecessor Odelella Of the Cam- 
“brian, and the latter is said to have a tfnsient ** paterine” 
stage, Terebratulina is also stated to pass through a “lingu-® 
foid” stage, yet its branch is not regarded as derived from 
„Lingula, but independently from Paterina. Numerous other 
„genera are dealt with, and the paper is illustrated by two plates, 
one giing the genealofical tree of the Brachiopoda, and the 


-other some examples of the relation of forms. è 


THERE is an interesting notę in the B&Zetin of the Royal 
~Gardens, Kew, on the use of green glass in plant-houses, The 
use of glass of a green tint hag been for half a * century a 
-characteristic peculiarity of the plant-housesat Kew, having been 
-adopted in 1845-46 on the recommendation of Mr. Robert 
Hunt, F.R.S., on the ground that while admitting light and 
-chemical power in the same proportions as white glass, it 
«would obstruct the passage of those rays which produce scorch- 

ng. Recent investigations have, however, shown that the 
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green glass used at Kew intercepts about one-halfof the effective 
influence of ordinary sunlight on the processes of plant-life. Of 
late years the increasing haziness of the sky, dus to- the smoke 





produced by the rapid extension ‘of London to the south-west, has 
produced the same effect at Kew as the use of green glass; andit | 
has become obvious that in the future the plant-houses must be 
so constructed as to exclude as little of the available sunlight as 
possible. Since 1886 the use of green glass has, therefore, been 
discontinued in all the houses except the fern-houses and the 
palm-house ; and, it having been proved by experiment that! 
even filmy-ferns thrive better under white than under green 
light, if direct exposure to the sun is excluded, the use of greeni 
glass will now be altogether abandoned at Kew, 


if 


THE action of light in producing an electric discharge through . 


a vacuum tube has been further investigated by Messrs. Elster‘ 


and Geitel, who communicated some very suggestive results to 
the Berlin Academy at a recent sitting. They used a ‘‘ photo- 
electric cell,” consisting of an exhausted glass globe with an 
anode of platinum wire and a kathode of an alloy of sodium 
and potassium in equivalent proportions, which is liquid at 
ordinary temperatures, This alloy was illuminated by a beani 
of white light fyom a piece of zircon rendered incandescent by 
an oxy-coal gas blow-pipe flame. This was condensed and 


made parallel, and then sent through a Nicol prism so as to” 


polarise it in a certain plane. It was then found that a current 
passed through the cell on connecting its terminals with a bat- 
tery giving some 400 volts. The strength of this current 
depended very much upon the angle of incidence and upon the 
plane of polarisation. It was greatest when the plane of 
polarisation was'perpendicular to the plane of incidence, ze. 
when the electric displacements constituting light took place in 
the plane of incidence, and when the angle of incidence was 
about 60°, č.e.'the polarising angle of the alloy itself. The 
phenomena have probably some connection with the fact dis- 
covered by Quincke, that light polarised normally to the plane 
of incidence penetrates furthest into metallic sheets. 

Or late years the transmission of electricity through gases 
has been attracting a considerable amount of attention, and 
numerous papers have appeared dealing with this subject, one 
of the .last being by G. Vincentini and M. Cinelli, Their 
paper, which appears in-the Nuovo Cimento (3) vol. xxxvi., deals 
with the transmission of electricity through the gas surrounding 
a wire heated to redness by an electric current. The authors 
first describe experiments they have made on a long’ platinum 
wire surrounded either by air or carbon dioxide. The wire was 
protected from draughts by a series of screens, and a movable 
platinum electrode, connected to a quadrant electrometer, gave 
the potential of the air at different distances above and below 
the heated wire. It was found that the potential assumed by the 
electrode connected to the electrometer was higher than the mean 
potential of the heated wire. Whenthe current passed through 
the wire was sufficiently intense to heat it to incandescence, the 
potential of the insulated electrode when placed above the wire 
did not vary with the distance from the hot wire to any sensible 
extent, only the maximum electrification was attained at different 
times after starting the current, and the greater the distance 
from the hot wire the greater the time which elapsed Lefore the 
steady state was reached. When, however, the insulated elec- 
trode is below the incandescent wire, the difference of potential 
decreases very rapidly with the distance, so that at 15 m.m. it 
glmost vanishes, In order to carry on observations on other 
gases besides air and carbon dioxide, the authors have devised a 
modified form of apparatus in which the incandescent wire is 
placed inside a globe which is silvered on the inside. This globe 


has four tubuli, two of which serve for the introduction of the elec- | 


trodes for the hot wire ; while of the remaining two, one admits 
the insulated electrode, and the other a wire which is connected to 
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- the silver coating of the globe, and serves to put this to earth. 
The authors consider that their experiments show that the gaseous 
molecules which leave the surface of the incandescent platinum 
wire in the case of hydrogen are positively electrified, their 
potential being about 0°25 volt higher than the mean potential 
of the incandescent wire. In the case of air and carbon dioxide 
the increase above the mean potential of the wire is about one 
volt. With hydrogen at a somewhat high temperature an in- 
version of the phenomenon takes place, since the potential of 
the insulated electrode becomes less than the mean potential of 
the wire. 


A NEw phototheodolite is described by Herr O. Ney in the 
Zeitschrift fiir Instrumentekunnde, The novel feature about 
“it is the geometrical clamp, which enables the surveyor to ex- 
change'the telescope and the camera onthe stand with ease and 
accuracy. Both are provided with three spherical feet, which 
rest in a hole, a slot, and a plane respectively, made of hard 
steel, and fixed on the stand. This seems an admirable way out 
of the difficulty attending the simultaneous use of telescope and 
camera, Other instrument-makers combine the two by mount- 
ing a telescope at the side of the camera, with a counterpoise 
on the other side. In one instrument the teles@ope lens is also 
used for photographic purposes. But these instruments are 
either too small, or the adjustment is exceedingly unstable. In 
Ney’s phototheodolite, which is made chiefly of aluminium, 
provision is made for securing the camera or the telescope on 
the stand after it is mounted in the hole-slot-and-plane clamp, 
and also for the constancy of the position of the sensitive plate. 
With these improvements, the instrument is likely to become a 
most valuable aid to surveying practice. j 


Dr. C. G. DE DALLA TORRE’S useful “Catalogus Hymen. 
opterorum ” continues to make satisfactory progress. Itis pro- 
posed to complete it in ten octavo volumes, exclusive of biblio- 
graphy and index, which will form a separate volume ; and five 
volumes have already been published, including vol. 1, Zezthre- 
dinide and Uroceride ; vol, 2, Cynipide ; vol. 6, Chrysidide ; 
vol. 7, Formicidae ; and vol, 9, Vespide, The remaining families 
may be expected to follow shortly. The subject of entomology 
is so vast that little progress can be made without some ento- 
mologist from time to time devoting his life to the compilation 
of these great key-catalogues, which are landmarks in the study 
of the orders of which they treat, and stand towards them in 
the same relation as a dictionary to a language. Moreover, 
such catalogues involve an amount of patient and unremitting 
toil that no one can appreciate who has not himself experienced 
it ; they are frequently published at a heavy pecuniary loss, and- 
are peculiarly liable to criticism, which may be fair and friendly 
in tone, or may be just the reverse. Let us hope that Dr. 
Dalla Torre’s labours will meet with the encouragement which 
he deserves from the hymenopterists, whose labours he has so 
much contributed to lighten. 


THE discovery of the use of fire dates back to the very dawn 
of human intelligence ; therefore the study of the rites and 
ceremonials which are found among every race in connection 
with the lighting of new fires, furnishes important facts for the 
discussion of the primitive history of human culture. But be- 
fore it is possible to apply comparative methods of treatment to 
the subject, exact observations are required of the details of the 
new fire ceremony, wherever it survives, especially in less modie 

. fied, savage, or primitive peoples, This requirement is fulfilled 
by an article, by Mr. J, W. Fewkes, descriptive of the*new fird 
ceremony as it exists among the Pueblo Indians of Tusayan 
(Boston Soc. Nat, Hist., vol. xxvi, pp. 422-458, Feb. 1895). Mr. 
Fewkes watched two -such observances of the Tusayan Indians, 
‘one in 1892, and the other in 1893. In both years active cere- 
monials began on November 13, and continued five days. Two 
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other days, November 8 and 9, were devoted respectively to 
“smoke assembly ” and “official announcement,” and Novem- 
ber 18, when all serious ceremonials had ceased, was a general 
holiday. On each of the five days, from November 13-17, 
various processions and rituals were observed, in many of which 
the element of phallic worship plays a not inconspicuous part, 
It is unnecessary to describe these performances, but one ortwo 
remarkable points in connection with the dates on which they 
take place, are of interest. The Tusayan Indians, says Mr. . 
Fewkes, can neither read nor write, and are ignorant of our 
almanacs and calendars, nevertheless they manage to make the 
performances commence on the same date, within a day or two, 
every year, the time of year being obtained by observation of ` 
the stars. Another instance of the astronomical knowledge of 
such rude people as the Tusayan Indians, is afforded by the fact: | 
that the culmination of the Pleiades is used to determine the 
proper time for the beginning of certain rites. This is a further: 
example of the widespread use of the Pleiadeg for the determin- 
ation of tfle time for the celebration of primitive rites and 
ceremonials. e 

Ir may interest our readers to kfow that a catalogue of the- 
more important books publisfed in Denmark and Norway 
during the year 1894 can be obtained from the Skandinavisk. 
Antiquariat, 49 G®thersgade, Copenhagen. The catalogue 
contains the titles of a number of important works on various 
branches of science. ° 

‘A NEW volume, centaining the Biological Lectures delivered . 
at the Marine Biological Laboratory, Woods Hall, in 1894,. 
will shortly be published by Messrs. Ginn and Co, The lectures- 
cover a Wide range of subjects, mast of which are prominent 
qftestions at the present time, and all of which are of special- 
interest to teachers and students of biology. 


MR. R. F. STUPART, the new Direcfor of the Meteorological’ 
Service of Canada, has commenced the publication of a monthly 
weather map, showing the mean temperature and the diference- 
from the mean average temperature, also total rain and snow- * 
fall for the month, and depth of show on the ggound on the 
last day of the month, Itis interesting to note that an extremely~ 
cold spell prevailed over Ontario in the aarly part of February, . 
some of the low readings being almost unprecedented. 


Mr. H. W. Wey, the chemist to the United States De- 
partment of Agriculture, recomn@nds the cultivatioa of the 
cassava, Manihot utilissima, in the most southerly of the 
United States. #t furnishes an excellent food for men and for’ 
cattle; though, from the small proportion of nitrogen which it 
contains, it@annot fake the place of bread-stuffs. A very good. 
kind of tapioca ny be made from it. The yield, in sandy 
soils, is from four to five tons per acre. 7 


A COLOUgED map, showing the density of the population of 
Ireland at the Cens@s of 1891, has been prepared an® published 
òy Mr. E. E. Fournier, Bray, Ireland. The map exhibits at a 
glance the density of the population, and shows clearly that 
some of the oldest railways have had a beneficial influence in 
preserving or increasing the population of the districts through 
which they run. It is the first of a sewies intengled to exhibit 
graphically the physical, social, economic, and religious features- 
of Ireland. d e 


ee THE Statesman's Year-Boék ” (Macmillan and Ço.)—that 
handy compendium of statistical and. historical information 
relating to all the States of the world—has attained its thirty- 
second year of publication, Edited. by Mr. J. Scott Keltie, 
with the assistance of Mr. I. P. A. Renwick, the volume is a- 
standard work of reference in which the man of business cam 
find the commercial statistics he needs, to which the politician. 
can apply for trustworthy statements, and from which the- 
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student of geography can obtain the Taes geographical | in- 
formation. 


DR.. A. B. MEYER, of the Royal Zoological Museum at 
Dresden, has sent us a description of’ two new birds o paradise 
from New Guinea. ‘(4dh. u. Ber. de Zool... A nthr, Ethn. 
Mus. zu Dresden, 1894-95, No, 5). One of the birds, shown 
in its natural size in one of the two coloured: plates which 
illustrate the paper, possesses remarkable characteristics in the 
form and colour of its plumage, and in the arrangement of two 
very long, feathers which stretch out from the head to. about twice 
the length of the body of the bird. This bird has been gamed 
Pleridophorg alberti, i -in honour of King Albert of Saxony, and 

_ the second one described and figured, by: Dr. “Meyer has been 
. called Parotia carole, after Queen’ Caroline. 


THE seventh volume of the Proceedings of thé Royal*Society 
of Victoria has reached us. The volume contains twenty-eight 
papers; many of them illustrated with plates, communicated to 
the Society during 1894. - With two ©r three exceptions; the 
papers belong to thé domain of natffral science. Among the 
contributidns we notice one%pn Tasmanian earthworms, by 
Prof: Baldwin Spencer, and a nofe, by the same author, on two 
new forms: of marsupials obtained in. Central Australia, during 
the visif of the Horn Scientific Expedition ®© the Macdonriell’ 
Ranges.: The geology of Castlemaine is described by Mr. :T. 
S. Hall, and geological notes on the country between Strahan 
and Lake St. Clair, Tasmania, are contrjbuted by- Messrs.. 
Graham Offiger,; L. Balfour, and E. G. Hogg. The older 
tertiary rocks, of Maude, and the paleontology of the Older ter- 
tiary of Victoria, form the subjects. of, two separate pagers, and 
a catalogue of non-calcafeous sponges collected, in the neigh, 
‘bourhood of Port Phillip Heads is given by Prof. A. Dendy. 
Mention must also be madg of a paper, by Mr, R. H. Mathews, 
-on rock painting$ and carvings figured by the Aborigines of New 
South Wales, in caves and rock shelters; and also of one in 
which Mr. E. F. J. Love gites the results of observations with 
Kater’s invariable pendulum, made at Sydney. The object of 
‘this Tnvestigation was to throw ` some additional light on the 
question of the difference’ between‘the values of ¢ at Melbourne 
and’ Sydney. A comp§&rison of the results ‘obtained by the 
United Statés Coast Suswey officers at Sydney in 1883, with 
those found by Mr. Baracchi at Melbourne in 1893, has shown 
that a pendulum beating. se@bnds- approximately should lose 
-8'58 vibrations per day, if transferred from Melbourne. to 
` Sydney. -- Lieut. Elblein found, however, by swinging three of 
von Sterneck’s pendulums at the two places, that the loss, was 
13°48 vibrations per day. Mr. Love -comes?to the eonclusion 
‘that the difference between the vibration numbers at. Melkourne 
and Sydney is 14:2 per day: - ., Bo ss ; 

Tue additions to the Zoological Society’s Gardens Auring. the 

past week include a Sand Badger (Meles auMumad) from Japan, 
presented by Mr. Frederick Ringer ; two Polar Bears,«( Ursus 
maritanus, 8 Q) from the Arctic. Regions, presented by Mr. 
Jolin Je Hughes; a Spotted Hyena (Hyena crocuta, jv.), a 
Vociferous Sea Eagle (Haliaetus vocifer), a Black Kite 
(Milvus migra), from Bast Africa, presented by Mr. T. E. 
C. ‘Remington; a Black-backed Piping Crow (Gymnorhina 
dibicten) from Australia, prestnted by Mr, J: D. Haggard ; 
a Raven (Corvus corax) Britis&,’ presented by Mr. Woe 
Hillary; a buff Adder (Vipera arietans) from East Africa, 
presented. by Dr. A. Donaldson Smith; a «Chimpanzee 
(Anthropopithecus troglodytes, 2) from West Africa, a 
Common Marmoset (Hapale jacchus) from South-east Brazil, 
deposited; a Purple-breasted Lory (Zos rvicentate) from 
Moluccas, a Blue-faced Honey-eater (Zntomyza cyanotis) from 
Australia, purchased. 
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OUR ASTRONOMICAL COLUMN. 


THE MOON AND ATMOSPHERIC Waves.—Lunar atmospheric 
waves, or air-tides, as they might be called, can, according to 
M. Bouquet de la Grye, be distinctly traced in‘ the records ‘of 
barometric pressure collected at insular stations or: stations 
sitaated close to: the.sea, where there are no powerful local 
disturbances -to obscure them. In a contribution to the 
Annuaire du Bureau des Longitudes, he reproduces curves of 
atmospheric pressure traced at Brest, St. Helena, Cape ‘Horn, 
Batavia, and Singapore, which distinctly show a regular ebb and 
flow twice.a day in accordance with the position of the moon. 
The amplitude depends upon the declination of the moon and 
upon its distance from the earth, and also upon the latitude of 
the plact of observation. The maximum amplitude at Brest 
is:about a quarter of an inch of water, which means a fiftieth 
of an,inch. of mercury, a small oscillation indeed, but one 
which is well within our limits of accurate measurement. At ' 
Batavia the maximum heights are half an hour after the passage 
of the moon through the upper or lower meridian: But the 
retardation is almost imperceptiblé in other places. This is 
probably due to the extreme mobility of the upper strata of the 
atmosphere, and contrasts with the great retardation experienced 
by the ocean tides. M. Bouquet de la Grye points out the 
striking analogy between the ocean tide, with an amplitude of- 
Im, under the equator, in an ocean having a mean- depth of 
5000 m., and th@atmospheric tide of 2mm. of water in a sea 
of air the weight of which represents 10,000 mm. of water, 


STELLAR PHOTOGRAPHY.—A remarkable illustration of the 
value of photography in astronomical researches is afforded by 
a recent comparison of one of Dr, Max Wolfs well-known 
photographs with the same part: of the sky as seen with the 
36-inch refractor of the Lick Observatory. Prof. Schaeberle’ 
finds that an enlarged photograph of the region about Algol, 
taken with an exposure of five hours, certainly shows stars down 
to mag. 16°5, assuming that stars of the 17th mag. are at the 
limit of vision of the telescope. Making due allowance for 
the loss of detail in the process of enlarging, ‘‘ it appears pro- 
bable that practically every isolated star visible at Mount ' 
Hamilton can be photographed by Dr. Wolf, at or near sea- 
level, with his comparatively small telescope.” (Astronomical 
Journal, No. 338). The telescope employed by pE Wolf has 
a Voigtlander fits of six inches aperture. | 


STANDARD TIME IN AUSTRALIA.—The resolution as re- f 
gards Australian standard time, adopted at Melbourne last !'. 
October (see p. 278), has come into effect. Queensland, New . 
South Wales, Victoria, and Tasmania are now all using the 
time of the meridian:150° E., that is, ten hours before Green- 
wich, Queensland was the first of the Australian colonies to 
take action, and there the new time came into force on the first 
‘day of this year. Mr. H. C. Russell, of Sydney Observatory, | 
has sent us a copy of the Act which established the mean time } 
of the meridian 150° E. of Greenwich as the standard time in 
New South Wales, on and after February 1. He says that {| 
‘*South Australia has adopted the time of the ninth hour before}, 
Greenwich.” 4 


Nova AURIGA, —Notwithstanding the enormous velocities 
in the line-of-sight recorded by the spectroscope, Nova Aurigæ 
has given no signs of proper. motion, such as can be perceived 
with the telescope and micrometer. Such, at least, is the result 
of a comparison of the measurements made in 1894 by Prof. 
Barnard with those made by the same observer in 1893, and by 
Mr. Burnham in 1892. (Ast. Nach. No. 3279.) The magni- 
tude also remains pretty constant, being .10°5, on the scale 
adopted at the Lick Observatory. The Nova seems to be too 
far removed from our system to give any appreciable parallax. 


NEW COMPOUNDS OF .HYDRAZINE WITH 
FATTY ACIDS. 


= ° 
COMPOUNDS of several of the more important organic 
fatty acids with hydrazine, analogous to the aromatic 
hydrazides previously prepared, have been obtained by Prof. 
Curtius and his pupils Messrs. Schéfer and Schwan, and an 
account of them is publisbed in the current issue of the Fournal * 
fiir Praktische Chemie, The hydrazides of the monobasic fatty 
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acids are, distinguished from the aromatic analogues by their 
greater solubility in water. In‘ all cases they are most advan- 
tageously prepared by reacting with one equivalént of hydrazine 


upon evaporation. Analysis indicates that the compound 
H 


probably possesses the constitution, | | 


hydrate upon the ester of the acid rather than‘ uport the free- CO—NH" 
acid itself, . The esters of dibasic fatty acids react.analogously | -, , | -. | _ CH,CO.NHNH, 
with two equivalents of hydrazine hydrate, producing hydrazides Succinic hydrazide, -f , is prepared similarly 


. : CHa CO.NHNH, y 
to-oxalic hydrazide, And crystallises in silver-like crystal aggre- ` 
gates: which melt at.167°, and which are more soluble in water 
than the crystals of oxalic hydrazide. Malonic hydrazide, 
i /CONHN H, ' 
CH, 


lo : 
*\CONHNH, 
the reaction between imalonic ether and hydrazine hydrate 
` being very vigorous even in the cold, The crystals melt at 
152°. The aqueous solution reducés Fehling’s solution, am- 
moniacal silver solution, and’ platinic chloride at the ordinary 
temperature. Both the succinic and malonic hydrazides are as 
stable towards acids as the oxalic compound, and each yields a 
hydrochloride with concentrated hydrdchloric acid. Both 
hydrochlorides are obtained in the form of small crystals, and 
they melt at 203° and 197° respectively wah violent evolution 
of gas. | Succinic hydrazide reacts with nitroys acid to form an 
interesting compound amalogous to that of oxalic hydrazide. 
i . e CH,CO.NH 
Its simplest possible constituyich is | fe 
f i CH CO.NH 
Several other more complicated hydrazides are described in ` 
the memoir, bu® the above, will afford a sufficiently compre- 
. hensive idea of the important addition to our knowledge of the 
hydrazine.compounds which we owe to the latours of Prof. ° 
a Oe "ALE, Turron, 


which contain two NHNH geroups.~ . ie 
Formic hydrazide, HCO.NHNH,, is produced when mole- 
‘cular equivalents of ethyl formate and hydrazine hydrate are 
mixed, considerable evolution of heat ‘occurring. When the 
product is, allowed..to stand in a vacuum for some days large 
tubular.crystals of the pure compound ‘separate. The crystals 
are, transparent, very hygroscopic, and extremely soluble‘ in 
+ water, alcohol, ether, chloroform, and benzene. They melt at 
54°. Formic hydrazide does not form salts with acids; even 
dilute acids at once decompose it in the cold with formation of 
‘formic acid and `a salt of hydrazine. The solution of the crystals 
in water reduces Fehling’s solution and ammoniacal silver 
nitrate readily at the ordinary temperature. Formic hydrazide 
forms a crystalline compound with benzaldehyde with consider- 
able rise of temperature and with -elimination of water. 
‘The crystals of the compound, benzalformyl-hydrazine, 
* HCO.NH.N : CH,CgH,, melt at134°. When excess of ethyl 
formate is heated with hydrazine hydrate in’ a sealed tube to 
- 100°~130° for some hours, another formic hydrazide, diformyl- 
‘hydrazine HCO.NH.NH.COH, is produced in the form of 
brilliant colourless prisms an inch or more $n length. In thé 
preparation of this beautiful compound care must be taken to 
strongly cool the tube during the filling with.the two compo- 
nents, as their interaction is otherwise of a dangerously ener- . 
getic character. . The crystals of diformyl-hydrazine are very 
soluble in water, but difficultly so in alcohol, and practically in- 
‘soluble in ether. They melt at 159°, and reduce ammoniacal’ 
silver solution upon warming. Dilute sulphuric acid decom- 
‘poses them as readily as those of formic hydrazide into formic 
acid and hydrazine sulphate. : i 
‘Acetic hydrazide, CH3}. CO.NH.NH,, is prepared by warm- 
ing equivalent quantities of acetic. ether and hydrazine hydrate 
in a sealed tube for a few hours at the temperature of a water- 
bath, ` The product rapidly solidifies in a desiccator to a white | 
amass of crystals, The crystals are colourless needles aggregated 
in leaves, and melt at 62°. They deliquesce rapidly on exposure 
‘to moist air, dnd are also very soluble in coid alcohol. The 
aqueous solution reacts neutral to litmus, and is readily de- 
composed into the original component substances by.either acids 
or alkalies. The compound.cannot be.distilled without decom- 
position. The solution reduces Fehling’s solution very vigor- 
ously on warming: Like the formic compound, acetic hydrazide 
reacts with benzaldehyde to produce an analogous crystalline 
compound, acéty|-benzal-hydrazine, CH}. CONHN : CHCH; 


s is likewise obtained in a similar manner, 


Curtius. 
° 





È e 
` e 
THE AURORA OF MARCH 13. ; 
‘A. NUMBER of letters referring, to an aurora observed on ' 
" ‘March 13, have reached us. We select from these com- 
munications a few details of value and interest, 
Writing fromeYork, Mr. J. Edmynd Clark says :— 

* “I was ina position for observing at 9. ro ;*the display finally 
ended soon after 10. “The latter part was seen, very similarly, at 
Scarborough, 9.10. Arch, pure white (and so all through) just 
-north of zenith ; east end brighter, with well-defined, beak-like 
apex. upon a Coronæ borealig (alt. 17°, az. 13° north of 
east), Upper edge just grazed ¢ and 9 Ursæ' majoris, 
| the lower some 3° below Polaris, a little west of which it 
became double, the Pleiades lying in she fork, 5° or 10° from the 
finish at about altitude 20° or 25°, nearly due west. No-auroral 
glow outside, nor later, except as"ftated. The outer curves, -- 


CO.NH.NH,- - west end, would have met, if continued, in similar ‘‘ beak” as 
‘Oxalic hydrazide, | , is produced by the action | at east end. s. _ 
A CO:.NH.NH, s sos15.} -Lower edge through 8 Ursæ minoris, Polaris, and 


a Persei. Styeamers now traversing rapidly from east. to west, 
pointing to magnetic anti-pole ; passed from n Ursæ majoris to 
Polaris in 25 to,3aseconds by watch. Constant succession, as 
bars of fight, for some minutes ; then temporary cessation, but 
lates intermittemt, until-9.45. These were entirely distinct, as 
is obvious, from the ordinary far more rapid flickering from 
horizon to magnetic anti-pole. Three rough positions of. 
stationasy forms near the Plough, Auriga, and Jupiter, pro- 
jected on the BeA. Meteor Star Chart, cross at altitude 684°, - 
azimuth 35” (4° and 6° respectively from the true magnetic anti- 
pole, for York, at 683 and 18°).- ~ ' 

‘9,25. Streamers, often as curtain-like fringe on lower edge 
of arch, now less prominent: Others still streaming from east 
to west in the arch show no perceptible effect as they sweep by 
these. New set moved slowly westward, bout 1°,or 2° per 
minute, ; 

“9.30. Lewer edge againgas at 9.25. Upper edge had 
covered Plough arch double more or less entirely; varies 
fast ; much fainter to east ffom 9.25. 

‘9,37. Lower edge through handle of Plough, Capella, r° 
` north of Mars and % on frqm Mars to horizon. Fringe below 
now brilliant, but rapid fluctuations. : 

“€9.45. Brilliant short streamers in fringe, from Mars to 
a Aurigz, and å on to Polaris. 

“ioo. All gone but one long faint streamer from 3° to left 


1 If others have thought of recording positions at the exact quarters, some 
altitudes might be obtained from the four given here. 


‘of two molecular equivalents of hydrazine hydrate upon ethyl 
oxalate. The reaction is a somewhat violent one, and is best 
moderated by the addition of a little alcohol. 

The new compound separates’as a white crystalline mass, 
which is much less soluble in water than the hydrazides of the 
monobasic acids, and is almost insoluble in alcohol and ether: 
It is deposited from solution in hot water in very long and thick 
needles, which decompose at 235°. The solution reduces 
Fehling’s or ammoniacal silver solution much less vigorously - 
than the monobasic compounds. Oxalic ‘hydrazide is much 
more stable towards acids and alkalies than the last.mentione 
substances, The compound may be recrystallised unchanged 
from dilute sulphuric acid, and concentrated sulphuric and 
hydrochloric acids only decompose it very slowly. - If, however, 
‘concentrated hydrochloric ‘acid is ailowed to drop upon the 
powdered substance moistened with water, until the acid is in 
slight excess, a white crystalline powder is obtained which is 
found to consist of the hydrochloride of the hydrazide, 

e 


CO.NH.NH,.HCl1 
| . Oxalic hydrazide reacts in an interesting 
CO.NH.NH,. HCI . 
manner with nitrous acid (sodium nitrite and glacial acetic 
acid) ; an energetic evolution of gas occurs, and a white powder 
separates. The same white substance may'be obtained by 
acting upon oxalic hydrazide suspended in water with mercuric 
* oxide, and decomposing the mercury compound produced with 
sulphuretted hydrogen, the filtrate depositing the white powder 
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of Aldebaran up to 1° to left of Jupiter, moving slowly west- 
wards as before.”  ' € ore 

Mr. G, W. Lamplugh observed the display at Ramsay, Isle 
. of Man, and to him the chief feature was ‘‘the predominance 
of a well-defined luminous bar extending across the heavens 
directly overhead from one horizon to the other—from magnetic 
“east to west, : è 

“The stars shone through this band of pale light with 
scarcely diminished brightness, but it was occasionally flecked 
by thin clouds. When [first saw it, at 9°20 p.m., there seemed 


to be traces of oblique striation crossing it, and Dr. Tellet,. 


who called my attention to the display, states that ten minutes 
earlier, when the bar was at its brightest, these striations gave 
the effect of slightly twisted folds. Another informant remanked 
that the bar was formed shortly before 9 p.m. by the union over- 
head of rays which shot upwards for the east and west. 

“ The light waned rather rapidly with slight pulsations, and 
we thought that we could detect a slow southerly drift in the 
band before it vanished. The western portion died out before 
the edstern, which remained quite definite until 9°45 p.mi; 
Meanwhile there hadgbeen a faintly diffused illumination of 
the northern heavens, with occasional suggestions of rediant 
streamers, but the Whole quite subordinate in brightness to the 
band overhead. f ` , 

t“ There was a westerly breeze {nd a nearly clear sky, with a 
low cloud-bank in the north-west, at*the commencement of the 
display, but before 9°45 p.m. the wind had backed southward, 
and shortly afterwards the sky became suddenly oyercast, though 
not before the aurora had faded to a scarcely perceptible glow. 
Half an hour later a slight shower fell.” 

The Rev. S. Barber says that the ausora was visible at West- 
newton, Aspatria, in great brilliancy, as a band passing nearly 
over the zenith from the west to the east horizon at about 
10 p.m. An arth of light was seen in the north from about 
8.30, and some observers saw a shorter band almost north and 
south preceding the great band west and east. ° 

Mr. J. Cuthbertson saw tht display at Kilmarnock, N.B., as 
„early as'7.45, ‘fas a broad arch of light crossing the heavens 
from east to west. About 7,50 it was avery luminous pencil 


of light in the upper part ùf thé heavens, through which. 


stars of the second and third magnitude were distinctly visible, 
As it condensed it grew brighter. About ten minutes after I 
first observed it, it began to fade, arid was invisible before 8 
o’clock, leaving a temporary brightness in the western sky.” 

The aurora appegrs to have préSented features very similar to 
those of the aurora of November 23, 1894, observations of 
which were discussed by Rrof. A. S. Herschel in NATURE of 
January ro. 


. 


THE U.S, UNITS OF ELĘCTRICAL MIRASURE,. 


BYa law approved in the Senate of the United States, last 
< July, it was enacted that the legal units of electrical 
measure in the United States should be as follows *— 

(1) The unit of resistance shall be what,is known as the 
international ohm, which is substantially equal tô one theusand 
million units of resistance of the centimetre-gram@econd systgm 
of electromagnetic units, and is represented by the res istance 
offered to an unvaryfg electric curren® by a column of mercury 








at the temperature of melting ice fourteen and four thousand. 


five hundred al twenty-one ten-thousandths grams in mass, 
of a constant cross-sectional area, and of the length of one 
hundred and six and three-tenths centimetres. 

: (2)- The unit of current shall be what is known as the inter- 
national ampere, which is one-tenth of the unit of current of 
the centimetre-gram-second system of electromagnetic units, 
and is the practical equivalegt of the unvarying current, which, 
when passed through a solution of nitrate of silver in water in 
accordance with standard specifigations, deposits silver at the 
rate of one thousand one hundred and eighteenmullionths of a 
gram per second. . 

(3) The unit*of electromotive force shall be what is known 
as the international volt, which is the electromotive fyrce that, 
steadily applied to a conductor whose resistance is one inter- 
national ohm, will produce a current of an international ampere, 
and is practically equivalent to one thousand fourteen hundred 
and thirty-fourths of the electromotive force between the poles 
or electrodes of the voltaic cell known as Clark’s cell, at a 
temperature of fifteen degrees Centigrade, and prepared in the 
manner described in the standard specifications, 
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(4) The unit of quantity shall be what is known as the inter-- 
national coulomb, which is the quantity of electricity transferred 


. by a current of one international ampere iri one second. 


(5) The unit of capacity shall be what is known as the inter- 
national farad,.which is the capacity of a condenser charged 
to a potential of one international volt by one international 
coulomb of electricity.” ; 

. (6)-The unit of work shall be the Joule, which is equal to tern 
million units of work in the centimetre-gram-second system, 
and which is practically equivalent to the energy expended in 
one second by an international ampere in an international ohm. 

(7) The unit.of power shall be the watt, which is equal to 
ten million units of power in the centimetre-gram-second system, 
and which is practically equivalent to the work done at the rate 
of one Joule per second. 

(8) The unit of induction shall be the Henry, which is the 
induction ina circuit when the electromotive force induced iw 
this circuit is one international volt while the inducing current 
varies at the rate of one ampere per second. 

The National Academy of Sciences was instructed to prescribe 
and publish the specifications necessary for the practical appli- 
cation of the definitions of the ampere and volt given in the fore- 
going,:and, to meet this requirement of Congress, a special com-- 
mittee was appointed to consider the subject. The committee, 
selected from members of the Academy, was as follows :—Prof. 
H.-A. Rowland, chairman, General H. L. Abbot, Prof. G, F. 
Barker, Prof. C. S. Hastings, Prof. A. A. Michelson, Prof, J.. 
Trowbridge, Dr. Carl Barus. 

The report of this committee was submitted to the Academy: 
at a special meeting held last month, and was then accepted and: 
unanimously adopted. We extract the following details from the: 
report, a copy of which has just reached us, i 


The Ampere, 


In employing the silver voltameter to measure currents of 
about one ampere, the following arrangements shall be- 
adopted :— i 

The kathode on which the silver is to be deposited shall take- 
the form of a platinum bowl not less than ro centimetres in 
diameter, and from 4 to 5 centimetres in depth. i 

The anode shall be a disc or plate of pure silver some 30 
square centimetres in area and 2 or 3 millimetres in thickness. 

This shall be supported horizontally in the liquid near the top- 
of the solution by a silver rod riveted through its centre. To 
prevent the disintegrated silver which is formed on the anode- 
trom falling upon the kathode, the anode shall be wrapped. 
around with pure filter paper, secured at the back by suitable 
folding. 

The liquid shall consist of a neutral solution of pure silver 
nitrate, containing about 15 parts by weight ôf the nitrate to- 
85 parts of water. . . 

The resistance of the voltameter changes somewhat as the 
current passes. To prevent these changes having too great an 
effect on the current, some resistance besides that of the volta- 
meter should be inserted in the circuit. The total métallic 
resistance of the circuit should not be less than ro ohms. 

Method of making a Measurement.—The platinum bowl is to- 
be washed consecutively with nitric acid, distilled water, and 
absolute alcohol ; it is then, to be dried at 160° C., and left to- 
cool in a desiccator. When thoroughly cool it is to be weighed 
carefully. . 

It is to be nearly filled with the solution and connected to the 
ref of the circuit by being placed on a clean insulated copper 
support to Which a binding screw is attached. 

The anode is then to be immersed in the solution so as to be: 
well covered by it and supported in that position; the connec- 
tions to the rest of the circuit are then to be made. 

Contact is to be made at the key, noting the time. The 
current is to be allowed to pass for not less than half an hour, 
and the time of breaking contact observed, 

e The solution is now to be removed from the bowl, and the 
deposit washed with distilled water, and left to soak for at least. 
six hours, It is then to be rinsed successively with distilled 
water and abfolute alcohol, and dried in a hot-air bath at a tem- 
perature of about 160° C. After cooling in a desiccator it is to be 
weighed again. The gain in mass gives the silver deposited, 

To find the time average of the current in amperes, this mass, 
expressed in grams, must be divided by the number of seconds. 
during which the current has passed, and by o’oo1118, 

In determining the constant of an instrument by this method,, 
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the current should be kept as nearly uniform as possible, and 
the readings of the instrument observed at frequent intervals of 
time. These observations give a curve from which the reading 
corresponding to the mean current (time-average of the current) 
<an be found. The current, as calculated from the voltameter 
results, corresponds to this reading, 

The current used in this experiment must be obtained from a 
battery, and not from a dynamo, especially when the instrument 
to be calibrated is an electrodynamometer. 


The Volt. 


Definition and Properties of the Cell.—The cell has for its + 
‘positive electrode, mercury, and for its negative electrode, 
amalgamated zinc ; the electrolyte consists of a saturated solu- 
tion of zinc sulphate and mercurous sulphate. The electro- 
motive force is 1°434 volts at 15° C., and between 10° C. and 

* 25°C., by the increase of 1° C. in temperature, the electro- 
motive force decreases by o'oo1rs of a volt. 

To set up the Cell.—The containing glass vessel, represented 
in the accompanying figure, shall consist of two limbs closed at 





bottom and joined above to acommon neck fitted with a ground- 
glass stopper. The diameter of the limbs should bé at least 
2 centimetres, and their length at least 3 centimetres. The 
neck should be not less than 1°5 centimetres in diameter. At 
the bottom of each limb a platinum wire of about 0°4 millimetre 
diameter is sealed through the glass.: 

To set up the cell, place in one limb pure mercury, and in the 
other hot liquid amalgam, ‘containing 90 parts mercury and 10 
parts zinc. The platinum wires at the bottom must be com- 
pletely covered by the mercury and the amalgam respectively. 

. On the mercury, place a layer one centimetre thick, of the zinc 
and mercurous sulphate paste described in 5. Both this paste 
and the zinc amalgam must then be covered with a layer of the 
neutral zinc sulphate crystals one centimetre thick. The whole 
vessel must then be filled with the saturated zinc sulphate 
solution, and the stopper inserted so that it shall just touch ft, 
leaving, however, a small bubble to guard against breakage 
when the temperature rises, l 

Before finally inse:ting the glass stopper, it is to be brushed 
round its upper edge with a strong alcoholic solution of shellac, 
and pressed firmly in place. 





ON THE NATURE OF MUSCULAR oe ° 
CONTRACTION. 


THE subject of this lecture is an inquiry into ‘The Natre of 

Muscular Contraction.” Like all vital phenomena, mus- 
cular contraction is a most complicated process, composed of 
mechanical, chemical, thermal, and electrical changes in living 
‘matter. Hence it will be our task to become acquainted with 


1 The Croonian Lecture, delivered by Prof. Th. W, Engelmann, ‘at the 
Royal Society, on March 14. 
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these changes as completely and exactly as possible, and to 
ascertain their causal connection. Our inquiry must not be 
restricted to one special kind of muscle: it will have to extend 
to all the different forms, for there can be no doubt but that in 
all these cases the principle of activity is the same. Nay, it 
will be necessary to deal even with the other phenomena of so- 
called contractility, such as protoplasmic and ciliary motion, for 
all these different types of organic movement, however much 
they may differ from each other in details, are yet so con- 
nected by gradual transitions, that, to all appearance, one 
pringiple of motion, essentially the same, is applicable to all of 
them, 

The general mechanical principle on which muscular con- 
traction is based, will be discovered when we shall have 
ascertained in what way the power of shortening proceeds 
from the potential chemical energy which disappears upon 
stimulation of the muscle, , 

There can be no doubt as to the fact that the potential chemical 
energy of the component parts of muscular substance is alone the 
ultimate source of this power, for the existence of any other source 
cannot be proved. The quantity of energy which is imparted 
to the muscle by the stimulus is too small To be taken into con- 
sideration, The early*opinion that the power required for con- 
traction was imparted fo the muscle through the medium of 
motor nerves has been, refuted $y experiments, such as, ¢.g., on 
the persistence of contractility after degeneration of the motor 
nerves, and on the effects of direct artificial stimulation of the 
muscles ; and it, had even been refuted long ere the law of con- 
servation of energy had thrown its light on the mutual connec- 
tion between the phenomena of the living organs. 

This law teaches that all the actual energy which appears in 
the muscle in consequence of stimulation must originate in. an 
“equivalent quantity of some other form of energy. 

Now this form of energy is, in fact, given im the , muscular 
substance liable to physiological combustion. The quantity of 
the latter is not only theoretically sufficient to produce that ` 
actual energy, but it has even bler proved experimentally that 
during contraction that material gives birth to combinations 
such as carbonic acid, in the development of which potential 
chemical energ$ must have passed into other forms of energy. 
As far as the phenomena have been examined guwantiiatively, 
they confirm the conclusion that all muscular force must be 
‘derived from chemical energy. e 

Hence there is no difference about.all these points. But with 
this result we have as yet gaid only a basis for the proper 
solution, So soon you inquire in what way, by what trans- 
formations, @oes the mechanical force of contraction arise from 
chemical energy, difficulties and différences of opinion begin to 
present themselves, s. l 

A great many physiologists hold, with Pflüger, Fick, and Chau- 
veau, that muscular force is agdirect manifestation of chemical 
attraction; others, «g., Solvay, think. that it is produced 
through the medium of electricity; others again, following J. 
R. Mayer, bélieve that the muscle is a thermodynamic machine, 
not unlike our caloric or steam engines. : 

The ChemiodyNamie Hypothesis.—The first hypothesis, ac- 
cording to whigh contraction of muscle is a direct manifestation 
of themical attraction—we may call it the chemiodynamic hy- 
pothesis—has to assume that the moleculgs, on the chemical 
combination of which this contraction is based, are regularly 
arranged within the contractile substance in sych a way as to 
make them approach each other at their combination in the 
direction of the axis of the muscular fibres. 

I think that this hypothesis of the identity of chemical at- 
traction and muscular force meets with a fundamental difficulty 
in the fact that, in a single contraction, only a relatively 
infinitesimal part of the muscular substance is chemically 
active ; 70 to 80 per cent. of the mfiscle (and even more) con- 
sists of absorbed water, the rest contains substances (albumin, 
salts, &c.) witich, for the greater part, so far as can be proved, 
are not chemicafly concerned in the contraction. aS 

This quantitative composition and this minuge consumption ` 
of the‘xctive muscle compel us to assume that relatively only 
very few tnolecules of theemuscular substance can be considered 
as sources of energy, and of these again it is generally but a 
small part that at a certain moment perform their function. 

With certain presuppositions we may calculate the quantity 
of matter through the chemical action of which the amount of 
actual energy, produced at acertain contraction, must have been 


generated. 
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_ If we prevent a muscle from doing external work during the 
contraction, the whole actual energy will present itself in the 


shape of heat. ‘When there is but a slight contraction, the | 


inuscle of a frog, e.g., will grow warmer by about o‘oor® C. 
Supposing the specific heat of the muscle to be equal to that 
of water (in fact it is less), we find that for a rise of o‘oor° C. in 


temperature a quantity of heat of o’oor cal. is required for | 
each gram of muscle. No matter whetfler this quantity of ' 


heat results from the combustion of carbohydrates, fats, or albu- 
minous matter, it can be but an infinitesimal part of the mus- 
cular substance that produced it. If, eg., as is ordinarily sup-. 
` posed, the combustion of a carbohydrate into CO, and H,O 
produced that heat, taking the heat of combustion of one gram 
of carbohydrate to be broadly 4000 cal., no more than æfour- 
thousandth part of a milligram will have been consumed in each 
gram of the muscle. Hence only about a four-millionth part of 
the muscular substance could have been the source of theactual 
energy set free By the stimulus, and at the same time, accord- 
ing to the above hypothesis, have been the subject of direct 
-attraction. a 5 vs 

But whatever may be ‘our conception of the size, form, 
position, and spher€ of action of this four-millionthgpart in 
relation to the other soft, watery mass, 8nly passively moved, I 
fail to understand how, through direet*chemical attraction, this 
one minute part should bring about the movement of the rest of 
the four million parts in such a ‘manner 4s it does. 

The adherents of the chemico-dynamic hypothesis have not 
answered this objection as yet. And since they can. give but 
an unsatisfactory ;account or no, account ‘at Ail of many other 
facts (I will refer to some of these facts further on), we may be 
allowed to cast about for some other explanation. 

The Electrodynamic Hypothests.—Since Galvani’s discoveries, 
the electric phenomena: of muscles have frequently been: sus- 
pected to conéain the’ solution of our problem. And, indeed, 
it is not so very difficult to mention a series of facts whith seem 
to bear out the suggestion that the mechanical work gone by 
the muscle may bé created om chemical energy through the 

. medium of electric forces. 

There ‘is, in the first place, the fact that muscles, when in 
action, produce regular electric effects. TheSe effects are in- 
deed the first phenomena we can observe after stimulation. 
They seem to begin at the very moment of stimulation, shortly 
before the contraction, hence they might in so far be the cause 
of the mechanical ‘process. 

Mgreover, as du Bois-Reymond proved, the value of the 

- electromotor forte: is very high, and in the active particles is 
‘probably much higher than the force of the cwrents we can 
derive from the surface of the muscle. 

Add to this ‘that the ecopomic coefficient of the muscle may 
‘attain, just as in the casé of electric motors, a considerable pro- 
portion. As much as 25 per gent, and more of ehe potential 

. energy which has been consumed may be transformed into 
` mechanical work. : ù 

However, there are weighty objections to this hypothesis 

also. In the first place, there is the fact that these very same 
- electromotor forcesy of equal intensity and direction, appear, 
‘under the same influences, not only in the muscles, but also in 

nerves, glands, and other organs, which do not ossess the deast 

contractility. Then there is thg important discovery of 
-` Biedermann, that the contractility of muscles may be completely 

neutralised by water or etheric vapours, without d@ing any 
. perceptible harm to the electromotor phenomeMa. 

In the same way the development of the electric organs sup- 
plies us with important proofs of the independence of the 
electric‘and the mechanical processes. In most cases these 

` organs are developed out of striped muscular fibres. Now, in 
this process of development, contractility is gradually lost, 
whereasethe power of prdtlucing electrical effects attains a yet 
. higher Yegree of perfection. ; he 

The Thermodynamic Hypothesis.—More pro®able than the 

chemical and.the electrical hypothesis may Be deemed a sug- 
~ gestion, first put forward by Jul. Rob, Mayer, though in an un- 

tenable form, according to which the muscle is a thermodynamic 

machine. Physiologists, however, ə generally objeet that this 

view is not compatible with the second Jaw of thermodynamics, 

for we cannot expect differences in temperature in the muscle 
` so great as this law requires they should be, 

Now I venture to think that, on the contrary, we must assume 
exceedingly great differences of temperature in the stimulated 
muscle. What holds good of the whole body holds good of the 
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. often the greatest part of the whole mass of the muscle. 





muscle also; the temperature, measured with our instruments,. 
is but an arithmetical average, ‘‘ comprising an infinite number 
of different temperatures, pertaining to. an infinite number of 
different points” (Pfliiger), : : 

From the fact that at the contraction an infinitesimal part 
only of the muscular mass .is chemically active, we infer that 
the temperature of these particles must, at the moment of com- 
-bustion, be an.uncommonly high one. Great as the.specific: 
heat of muscular substance is, it would otherwise be impossible 
to account for a rise in the temperature of the whole mass even 
of ovcor® C. only. . ‘ 

Since each thermogenic particle is surrounded by a relatively 
enormous cool mass, conducting heat and diathermanous, the 
principal condition for the transformation of heat into- 

-mechanical work has been satisfied, and, on account of the: 
enormous differences in temperature which we have to assume, 


efficient of 30 per cent., nay, 50 per cent., and even more, seems- 
to be theoretically possible. 
Supposing we have to deal with a Carnot’s cycle, the theo- 


; ; a i ; T. 
. retical maximum Q, of the mechanical effect is Q = Qa 


absolute temperature T, is sinking down as far as Tẹ Taking. 
Ta = 273° + 37° = 310°, the mechanical effect might at T, = 
410° amount to go per cent., when the temperature of the 
active particles would consequently exceed the average 
temperature of the normal muscle by 100° C. only. : 

The objection that these high temperatures must necessarily: 
destroy the life of the muscle, since the latter becomes rigid 
and dies even at 50° C., is, for the same reasons, of small im- 
portance only. For it is ever but an infinitesimal part of the 
muscular mass that is exposed to these high temperatures. At 
a small distance from these furnaces of heat the temperature 
must have fallen so low as to be harmless, The muscle will 
no more be destroyed by stimulation than a steamer will be 
destroyed by heating the furnaces, : 

However likely it may thus seem that nature should avail 
herself of these favourable terms on which mechanical work 
may result from muscular heat, we have up to the present time 
no direct proof that this is actually the case, nor do we know 
in what way it takes place, if in any. But I venture to think 
that the proof can now be given, inasmuch as it is possible to 
demonstrate how, through the medium of peculiar arrangements 
of the material of the muscle, a transformation of chemical 
energy into mechanical work by means of heat not only can, 
but actually must, be’ brought about. ? 


Muscular Structure in relation to Contractility. 


The Fibrils are the Seat of the Shortening ‘Power.—For this 
we need-firstly to pay attention to the peculiarities of the micro- 
scopical.structure of muscle. All muscular fibres of all animals 
are composed chiefly of two parts: extremely thin, long, 
albuminous fibrils, and.'an interfibritlar plasmatic substance, 
the so-called sarcoplasma. The quantitative relations of both 
vary, but the fibrils always occur in great number, forming very 

eF 
always run parallel to each other throughout the length of the 
fibres. ‘ i 

This fibrillar structure is also presented by all the other formed 
contractile substances, 

Direct microscopical observation during life teaches us that 
the fibrils, and not the sarcoplasm, are the seat of the shorten- 

ing power. The fibrils ina state of relaxation are long and 
thin, and often run in winding curves, but grow short, thick, 
and straight, in consequence of stimulation. The sarcoplasm 
passively follows their movements. Moreover, completely 
isolated fibrils can shorten. 

The Fibrils are Contractile because they contain Doubly 
“Refractive Particles.—Thus the question arises: Can there be 
demonstrated in the fibrils such arrangements of their material 
as by their mediation contractile force ` way origifiate in a 
thermodynamic way? ' : j 

ight—lus optimum reagens, as Buys Ballot said—solves'this 


. I The empirical foundations of the views developed in this lecture will 
be found in ‘‘ Versuche über Aenderungen der Form und der elastischen 
Kräfte doppelbréechender Gewebselemente unter chemischen und thermi- 
schen Einfiüssen,” in the Appendix of my Memoir. ‘* Ueber den Ursprung 
„der Muskelkraft ” (2te Auflage. Leipzig. 1893. S. 54-80), and in the 
‘literature cited in the same papers ~ 


-satisfied to such a high degree, that even an economic ‘co- ° 


1 
where Q stands for the whole quantity of heat, which from the: 
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question for us. If we examine the optic properties of con- 


tractile fibrils, with the aid of the polarising microscope, we i 


find that all of them are- double-refractive, with one optical 
axis parallel to the direction of contraction. $ 

This general occurrence of double-refracting power is ‘the 
more indicative of relations to contractility, since non-contrac- 
tile cells, as a rule, lack double refraction, even where we meet 
with a fibrillar structure, as in the axis-cylinder of a nerve- 
fibre, $ : a. 8g - 

Our conjecture gains, I believe, a very high degree of prob- 
ability by the following series of observations, 

In the first place, the fact that contractility and double. 
refraction in the course of ontogenesis always appear at the 
same time, e.g. in the heart of the chick, on the second day of 
incubation ; in the muscles of the trunk and skin on the fifth or 
sixth day; in the muscles of the tails of tadpoles when the 
length of their body is 3 to 4 mm. ; in the muscles of the stalk 
of Vorticella, and in cilia so soon as these organs become 
visible. : i 

Another evidence seems to me to be afforded by the be- 
haviour of the striated muscles. Here the fibrils consist of the 
-doubly-refractive sarcous elements and the singly-refractive 
material which joins these, the two alternating regularly. The 
two are wholly different as regards their optical, mechanical, 
and chemical properties; and these properties, moreover, 
during contraction, change in an opposite ay. Hence the 
functions of the two must be of a different kind. And since 
the changes of form, volume, .&c., of the doubly-refractive 
parts during contraction prove that in each case these parts 
must be the seat of contractile power, the single-refractive 
junctions will most probably have another function. We will 
come back to these changes further on. 

A third evidence is afforded by the observation that the 
specific force of contraction in different muscles is, in general, 
greater, the better developed the power of double refraction, 
comparison, of course, in each respect being made with parts of 
the same thickness, i 

In the development of the pseudo-electric organs of Raja 
out of striated muscular, fibres, one of the signs of the in- 
cipient change of structure and function is the vanishing of 
double refraction in the sarcous elements, In an early stage 
of development this vanishing is, with Raja clavata, the very 
first and the only sign that the fibre is about to be transformed 
from a contractile into an electric organ. i 

But particularly significant seems to me to be the behaviour 
of the obliquely striated muscles of Molluscs and other Inverte- 
brata. Here the doubly refractive fibrils do not run parallel 
to the axis of the fibre, but describe spiral lines round it; 
and during a contraction the steepness of the curves decreases, 
so that the angle ‘formed by the longitudinal axis of the fibril 
and the longitudinal axis of the fibre may increase from 5° in 
the relaxed state to 60°, and even more, in a state of powerful 
contraction. But the opticaxis of the fibril, instead of assum- 
ing, in this case, a more oblique position also, as might be ex- 
pected on morphological grounds, remains parallel to the longi- 
tudinal axis of the fibre, and consequently to the direction of 
shortening of the fibre. Hence it is not the morphological axis 
of the fibrils, but the optical. axis of their doubly refractive 
constituents, which coincides with the direction of the contract- 
ing force. 

‘Contractility a General Property of Doubly Refractive 
Bodies.—More than a score of years ago I pointed out the fact 
that even .non-muscular elements, elements not possessing 
irritability in the physiological sense of the word, nay, even 


lifeless, unorganised elements which are uniaxial doubly | 


refractive, may, under certain influences, contract in the 

direction of the optical axis, all thickening at one time, ard 

contracting with a force and quickness and to. an extent 

rivalling that of muscles, if not surpassing it. Instances 

of this are the fibrils of the connective tissue, of the tendons, 

and of the cornea, and others. The same contractile power, 
was found by von Ebner in a great many other doubly-refracfive 

histological elements, nay, even in substances capable of 

absorption, and thereby made doubly refractive, ¢.@, dried gol- 

loid membranes ; and finally by Hermann, in fibrils of fibrin. 

I have in this way shown that singly refractive, or only 
feebly doubly, refractive histological elements, such as the fibres 
of elastic tissue, obtain, in the same way as cadutchouc, the 
power, when made doubly refractive by extension, of contract- 
ing under certain influences, and further that the force of 
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shortening will generally be greater in proportion to the 
amount of the double refraction thus artificially produced. 
Since, according to ‘Mitscherlich’s discovery, similar changes 
of form may be observed in doubly refractive crystals, we have 
apparently to deal with a property pertaining to all doubly 
refractive bodies as such. i : o’ 
Heat as a General Cause of Contraction of Doubly Refractive 
Elements.—Now, the tnfluence which in all these cases is able to 
evoke the mechanical energy of shortening is elevation of tem- 
perature. Refrigeration has the opposite effect. > “ 
Particularly instructive is the thermal contraction ofthe 
fibrillar connective tissue, on account of its similarity to 
muscular movement; even-with regard to details. 
In gendons and many membranes the fibrils, as well as 
those of most muscles, are arranged into bundles, all, or nearly 
all, parallel to each other. For this reason such- objects are 


“extremely well fitted for a closer examination of the phenomena 


of movement. The most suitable material I know is furnished 
by ‘the .catgut strings of violins, which chiefly consist of such 
bundles, running in steep spiral lines, round the longitudinal 
of the string. They are distinguished from: the 
greater gumber of naturally occurring objects by their very 
regular cylindrical shape and their elasticity. On these 
properties is based their suitability for musical purposes, ` 
especially for the so-called ‘‘werfect fifth” (‘* Quintenrein- 
heit”), ° as 

The Muscle-Model.—With the aid of such a string we can 
compose a model which in a simple way explains how in the 
muscle mechani! energy of contraction may result from heat 
without any perceptible rise of the average temperature of the 
muscle. 

A piece of an Æ string*of a violin, about 5 cm. long and 
previously swollew in water, is fastened to the end of the short- 

a e 
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rigid arm of a steel rod, while the fpper en@ of thesstring -is 
fixed to the shorter arm of a lever, turning round an horizontal 
axis. `. i 

To this string @ifferent tensions may be imparted by weights 
or springs, acting upon the lever, : so. Aa 

Rounl the ‘string, but without ‘touching it, runs for 
a length of about 20 mm., and in about twenty curves, 
a spiral of thin platinum wire. , The ends of this may be 
connected with the two poles of a Grove or Bunsen 
battery of three or more cells., The rod, bearing the lever 
string and spiral wire, is placed ina glass of about 50 c.c. 
contents, filled with water of about 55-60° C., and closed at 
the top by an ebonite lid. Through an aperture in the lid, a 
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thermometer is placed in the water in such a position that it 
will remain at a distance of about 1 cm. from the spiral wire. 

The string is now observed forsome minutes ata tension of 
25 or 5O0grammes and at a consjant temperature until no 
further change in the position of the lever can be discerned, 
If we now close for some seconds the circuit of the battery 
through the spiral, ¢he Jever rises, Upon opening the circuit, it 
jfalls. The thermometer in the glass indicates a hardly perceptible 
vise in temperature, or no rise at all, i 

We see the doubly-refractive string of our model corresponds 
to the doubly-refractive muscular particle, which we suppose 
to be the seat of the force of contraction, and therefore may be 
called ‘‘zxotagma”; the water in the glass represents the 
watery isotropic substance round the inotagma, doing Guty as 
refrigerant ; the spiral wire supplies the place of the chemically 
active thermogenic molecules ; the closure of the galvanic cir- 
cuit corresponds with the process of the stimulation of the 
muscular element. 

The movements may be inscribed on a rotating cylinder. 
We then obtain curves of the same character as contraction- 
curves of muscles. e 


The very same thing, as Schwann’s experiments showed 
many years ago, holds good of muscle. On the hypothesis of 
chemical attraction we should decidedly expect the reverse : 
viz. increase of force with an increasing mutual approach of 
the combining molecules; so also in the same way on every 
other hypothesis which pronounces contraction to be caused by 
attra clive powers increasing in inverse proportion to the square 
of distance, 

In the fact discovered by Schwann, Johannes Miiller thought 
he had found a refutation of the old electro-dynamic hypothesis 
of Prévost and Dumas, as well as a valid reason for assuming a 
fundamental relation between the vital power of contraction and 
physical elasticity. 

However, as Hermann has observed, we might in this case 
get over the difficulty by suppesing that between or in the length 
of the parts attracting each other, there are elastic layers oppos- 
ing that attraction with increasing force. It is evident that our 
view of the matter does not require such an auxiliary hypothesis, 
because, in accordance with Eduard Weber, we regard muscular 
contraction as orly a special case of elastic shortening, 

A closer experimental comparison of the changes undergone, 
on the one hand, by the elasticity of our string during thermal: 
shortening, and, on the other hand, by muscular elasticity during 
physiological contraction, will teach us that, in each case, the 
changes are of exactly the same kind. i 

As regards stated muscles, it was Eduard Weber who, by 
his classic researches, established that their extensibility in- 
creases during contraction. The same is now proved to hold 
good of strings and other organic doubly-refractive substances 
during thermal shortening, 

The curve of lengthening of all these objects inclines more 
sharply towards the abscissx of the loads the higher the tempera- 
ture. Both curves converge, and may finally even cross, i.e. a 
certain load being exceeded we do not get contraction but 
lengthening as the effect of heating. 

This circumstance explains the fact, sometimes observed by 
E. Weber, that living, tired, heavily-loaded muscles of frogs, 
lengthen instead of shorten as a result of electric stimulation. 

Considered from other theoretical points of view, this obser- 
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_ Such a chordogram presents, like a myogram, three periods, 
viz, :— ë . 


(1) A period of latent nergy, the duration of which, just as 
with the muscle, decreases with the increasing energy of the 
stimulus (¢.¢., with the intensity and duration of the electric 
current), with rising tempera ture and with decreasing load. 

(2) A period of augmentipg energy, in which contraction 
take% place with a rapidity, first increasing, afterwards diminish- 
ing, the contraction being, within certain limits, more rapid 
and the larger in extent ghe stronger the stimulation. 

(3) A period of declining energy, in which the string relaxes 
with a gradually decreasifg rapidity. Me 

further Comparative Researches on the Thermgl Contraction 
of Lifeless Double Refractive Bodies and the Physiological Con- 
traction of Muscle.—The points of resemblance between our 
model and a muscle extend much further yet, and amongst 
other points to peculiarities which seem to bear important testi- 
mony to the identity of the mechanical progess in the two cases, 

Such a resemblahce I find, in the first plate, in thf fact that 
the strength of the shortening pouer, develeped by a &riain 
stimulus, increases with the load within certain limits. Both 
muscle and string present the patadoxical phenomenon that, 
under a stimulus of equal energy, heavier weights may be lifted 
higher than lighter ones. ‘ e 

Neither the chemical nor the electrical hypothesis of the 
origin of muscular force can give a sufficient explanation of this 
fact. Onthe basis of our theory, on the contrary, it can be 
predicted, because every influence which augments the doubly- 
refractive power must raise the power of contraction. 

Now, von Ebner has poved experimentally that the force of 
double fefractiof of tendons and also, between certain limits, of 
muscles, increases with the load. The same js the case with 
fibres of elastic tissue and with caoutchouc, gnd with these also 
the contractile power increases wRh the floats The differences 
of force thus*depending on the load are by no means, insignifi- 
cant, m 

Connected with this point is anôther fact, viz. that the force 
of shortening produced in our model by means of a given rise 
of temperature, is the smaller the more the string has already 
contracted. The maximum of force is, at all events, displayed 
when the extension of the string is brought by the whole load 
being applied at once at the very beginning of the heating, not 
after the string has already contiacted with a smaller load. 
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vation seems so paradoxical that its very validity has been 
questioned by some physiolegists, but in the face of the direct 
and exact measurements of so scrupulous an observer and 
inquirer as Eduard Weber, we have no right to do this. 
According to our view of the origin of muscular force this fact 
is not paradoxical at all, but might be foreseen. 

The decrease of the shortening power and the increase of 
extensibility with increasing thermal contraction is, in the case 
of our lifeless doubly-refractive objects, accompanied by a de- 
crease in the power of double refraction. .According to von 
Ebner’s careful measurements, the same thing is the case with 
muscles dwing vital contraction. We may consider this fact, 
t00, as an important proof of the fundamental resemblance 
between the process of contraction in our model and in the 
muscle, and at the same time as a further evidence of the exist- 
ence of a causa] relation Letween double refraction and con- 
tractility in general. But it is the physicist’s task, and not the 
physiologist’s, to penetrate further into the relations between 
optic and elastic properties. The physiologist may deem his 
purpose attained when be succeeds in tracing a certain vital 
phenomenon back to processes which may also be observed in 
lifeless bodies. 

However, though we should, perhaps, be inclined to infer 
from the foregoing that we have successfully acquitted ourselves 
of this task with regard to muscular contraction, we will be 
careful not to overlook the numerous important respects in 
which a muscle as:a diving body, that is, one subjected to 
constant chemical transformation, differs from our lifeless 
strings. The study of these differences is most instructive, 
since it throws a new light on a'series of processes nearly allied 
to contraction, especially on the phenomena of rigor mortis and 
žogus of muscle, : 

But before entering into this we shall first have to meet 
axother important objection to our views. It is based upon the 
absolute amount of muscular force, This amount may, as you 
krow, be very high. Human muscles at the strongest tetanic 
contraction can shorien with a force of about ro kilogrammes to 
1 sq. cm. transverse section. Now such a force must, according 
to our view, be produced by a small part only of the transverse 
section of the muscle. : 

With a maximal tetanus, it is true, the temperature of the 
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whole muscle does rise 1° C. or more. Hence there are, 

perhaps, 1000 times more particles chemically active than with 

a moderate simple contraction, where the temperature rises 

a'oor° C. only. Consequently, during such a tetanus, a much 

greater part of the muscular substance—perhaps r000 times as 
much—will be heated to such a degree as is required for an 
obvious contraction of the inotagmata, But even in this case 
the greater part of the whole substance will be only moved 
passively. 

Can such very important mechanical powers as we are 
obliged to assume in the inotagmata be evolved through the 
thermical contraction of doubly-refractive bodies? Do we not, 
as Fick says, in making such a supposition, go too far beyond 
the bounds of legitimate analogy ? 

` Of course nothing but the measurement of the forces de- 
veloped by lifeless doubly-refractive bodies under thermal con- 
“tractiori will decide this question. I have made many of these 
measurements on various objects, and I think the results afford 
us a refutation of the objection. Strings, moist but not yet 
contracted through lying in water, with a diameter of 0'7 mm., 
and loaded with 1 kilogramme, lifted up the weight in a per- 
_ ceptible degree when rapidly heated up to 130° C.; that is to 
say, they exerted a force about twenty times at least as great 
as the maximum force of a human muscle of the same thickness, 

Still greater forces may be exerted by strips of caoutchouc 
rendered in a high degree doubly refractive by strong extension. 
Even by merely heating from 20° to 40° C® powers could be 
produced sixty times as great as the maximum afforded by 
human muscles of the same transverse section. 

Hence we may sufficiently account for the greatest display of 
force in the muscle, without having to attribute to the inotag- 
mata higher elastic forces than we observe in highly extended 
threads of caoutchouc of the same thickness, nay, without even 
having to assume temperatures reaching the degree necessary 
for the coagulation of albumin. 

It is a pity that we are not able to subject the isolated doubly- 
refractive parts of the muscle in an unimpaired condition to the 
influence of heat. Together with the elevation of temperature 
there occur changes in the chemical processes, and therewith in 
the material composition and mechanical properties, of the 
whole muscle substance, which complicate the changes de- 
pendent only on the heating of the doubly-refractive particles, 
or even prevent our clearly recognising them. : 

Tetanus and Rigor by Heat.—Living muscles, when being 
gradually heated, will, as you know, contract tetanically so 
soon as the temperature has attained a height which is but little 
below 50°C. This so-called zezanus of heat passes by prolonged 
heating into the lasting contraction of rigor, in this case 
combined with definitive loss of irritability. ran 

This contraction through heat agrees at so many points with 
physiological contraction, especially with physiological tetanus, 
that it was held to be a last manifestation of muscular life. 
Such points of resemblance are, e.g., the amount and the force 
of shortening, which in both cases are at least of the same 
order, and the increased production of heat, carbonic acid, and 
a fixed acid, 

No doubt in this case a very important and general rise of 
temperature of the contractile particles will take place so soon 
as rigidity begins to announce itself. Consequently, according 
to our’ hypothesis, we must expect a strong and general 
contraction of the inotagmata, 

That the force, with which the muscle as a whole will 
shorten, is not quite so great as with physiological tetanus, is, 
sufficiently explained by the fact that the inotagmata də not 
contract simultaneously, and by the increase of internal re- 
sistance which occurs, due to coagulation and precipitation in 
the muscle plasma during the development of rigidity by heat. 
The latter circumstance seems to explain, too, why the rigid 
muscle does not perceptibly lengthen, or lengthens very little, 
upon cooling. 

Turgescence by Absorption as a General Cause of Contraction 


of Doubly-refractive Organised Elements,—On a closer examin-* 


ation, however, we find that matters are still more complicated, 
and likewise that there is still an important circumstance whieh, 
besides the rise of temperature of inotagmata, may act as a 
cause of contraction, even of permanent contraction. This 
circumstance, the fundamental importance of which to muscular 
contraction: was disclosed a score of years ago by a rigorous 
microscopical examination of the processes taking place in the 
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muscle fibres during contraction, is the éurgescence of the doubly. 
refractive elements by the absorption of watery liquids, 

All histological elements possessing doubly-refractive power 
tend, even at an ordinary low temperature, to shorten in the 
direction of the optical axis when their volume is enlarged by 
the absorption of a watery fluid, and to lengthen when their 
volume diminishes by loss of liquid. The extent, power, and 
rapidity of the changes of form depend on the nature and on the 
dimensions .of the turgescent object, and-on the’ nature and 
quantity of the absorbed liquid. : 

- For the examination of these relations our violin strings again 
yield fit material. A long series of measurements has now 
shown that there is a very far-reaching resemblance between con- 
tractign by turgescence and thermal and physiological con- 
traction. I may mention the marked extent of the shortening, 
the high value of the force of contraction, its increase with the 
initial tension and its decrease with increasing shortening, the 
increase of extensibility, the decline of refractive power and of 
doubly-refractive property. The resemblance is by no means 
exclusively of a qualitative, but also of a quantitative kind, 

A change of form generally takes place when the composition 
of the absorbed liquid changes, and it is ofegreat importance to 
our queSlion that even the slightest changes of, composition can. 
cause marked contractioas and great mechanical effects. 

Unloaded Æ strings, 2g., cogtract in pure water to nine-: 
tenths, and in water which coptains 0°25 per cent. only of lactic, 
acid to three-fifths of the initial length. At 15° C.-they exert; - 
in the first case, forces of about 80 g., in, the second of about, 
110g. By absosbing a 0'25 per cent. solution of-lactic acid at: 
initial tensions of 5, 215, and 425 g. there were exerted powers. 
of +115, 350, and 490g. respectively, ¢.¢. forces very much. 
higher than a muscle of tft same thickness can produce during: 
tetanus, ° ie cs . 

Upon neutralisation or dilution the old length and volume, 
return, ® The doubly-refractive fibrils, or the sarcous, elements. 
of it ai contract considerably also under the same 
conditions, swelling at the sameetime; this is the case even 
with muscles which have been killed in alcohol. In such 
instances I measured in the striated fibres of insects shortenings 
to 50 per cent. and more. A 

"Since, according to many inquirers, lactie acid is formed 
during the rigor of striated muscles, and at all events the ` 
reaction of the muscular plasma, becomes acid, the doubly- 


refractive elements must necessarily swell more and tend to ` 


shorten, and this contraction wil,remain until the acid has been 
neutralised or removed by diffusion. . ` E 

Similar resųļts will follow in other cases of rigor characterised 
by shortening and by the productioneof much acid. Nay, in 
the bloodless muscle even a physiological stimulation, when 
sufficiently strong and long, may Be expected to produce a’ 
lasting shortgning, on account of the gradual increasing acidity. 
Indeed, the well-known incompfete relaxation of such muscles 
seems to me to be a symptom of this chemical contraction, as it 
may be called, in contrast with the thermad. 

In a muscle in which the blood stream is maintained this will 
not so easily take place, not even under a sprong and prolonged 
stimulation, because the acid is immediately neutralised or re- 
moved through® diffusion. Even in the isolated, bloodless 
muscle the acid, which is produced by stimulation, may, in the 
beginning at least, be rendêred harmless thrdugh the very large 
quantityeof non-acid fluid absorbed by the muscle, Conse- 
quently we must expect in these cases an imme@iate and com- 
plete relaxation after contraction. The facts agree absolutely 
with these suppositions. . 

It is, perhaps, not unnecessary to remark that all these obser- 
vations would also hold good if the material affecting the tur- 
gescence were not lactic acid, but another substance arising 
during the chemical action in the muecle, e.g. gvater. 

Thedifferent parts played by “* Thermal” and by ** Chemical” 
Contraction iæ the different kings of Muscular Contraction.— 
But now the quegion may be raised, Is not physiological con- 
traction due to turgescence Solely ? p 

We heve all the more reason to put this question, since we 
can proveethat in the physiological contraction of striated. 
muscle-fibres the doubly-refractive layers swell at the cost of 
the watery isotropic layers. The microscopical examination of 
active living muscles and of fixed waves of contraction has 
proved this fact beyond all question, however much the opinions 
of different observers may diverge on other points. The swell- 
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ing would, moreover, account. for the slight decrease of mus- 
cular volume observed in s‘rong tetanic contraction. For, 
according to the experiments of ‘Quincke, the absorption of 
water by organised bodies generally leads to a slight condensa- 
tion, By this condensation further heat is developed, and 
this heat might, by raising the temperature of the doubly-re- 
fractive elements, be partially. transformed into mechanical 


energy, and in this way contribute tothe production of muscular, 


force. . 

Yet I cannot consider this explanation as sufficient for all. the 
facts. The same argument which in our eyes seems to dispose 
of the hypothesis of the identity of chemical attraction and 
muscular force, viz. the infinitesimally small quantity of, sub- 
stance which is chemically active during a simple contraction, 
seems to me to present a fundamental difficulty here also. It 
is hard to understand how through a change in the material 
composition, effected at one infinitesmal point within a soft 
watery substance, the whole mass-should shorten and thicken, 
unless there proceeds from the centre of chemical activity a con- 
siderable amount of kinetic energy throughout the substance. 

- The microscopic &ppearances which prove the turgescence 
of the doubly-refractive elements duriag a contraction, do 
not exclude a ‘direct thermo-dynamical effect. For the 
almost complete identity in the changes of form, and of the 


optical and mechanical properties whieh the doubly refrac- 


tive constituents of all histological elements undergo during 
chemical and thermal contraction, seems to bear out the 
hypothesis, that in the thermal shortening of @oubly-refractive 
elements, through the absorption of watery fluid, we get.a 
shifting of solid and liquid substances analogous to that of 
turgescence. With most of the mitroscopical appearances, 


especially the so-called fixed contraction wavesy we have,.more-. 


over, to do with a high degree of tetanic contraction, ‘or even 
with rigor, in which, on account of the greatly intreased 
chemical action, a chemically*caused turgescence.may have 
combined in a considerable degree with the thermaf con- 
traction. : 

' Hence, we may conclude that chemical contraction by 
turgescence of the inotagmgta is most likely a constant con- 
.comitant of the termal contraction of living muscle, but that 
compared with the latter, in a single contraction at least of 
striated fibres, the former is, of little or no consequence as 
regards the shortening effect. i 

 Cheyriotonus and Thermotonua—Both processes will probably 
also take part if varying proportion in the zones of muscle, 
which in some cases will approach more to pure ghemiotonus, 
in others more'to pure ¢heFmotonus.- 

Causes of the Relaxation pf Muscle, Theoretical Considera- 
tions, Conclusion,—With regard to the relaxation of muscle, 
according to our theory.this mugt be caused eithereby cooling, 
or by the withdrawal of water from the doubly-refractive 
particles. Indeed, we have found that generally doubly- 
refractive histological elements, even if they be lifeless like our 
violin strings, lengthen again upon cooling after they have been 
contracted by heat, and that they lengthen upop neutralisation 
or diffusion, after they have been contracted by absorption at an 
ordinary temperature: ® . 

In a normal relaxation the muscle seems to return'com- 
pletely to its initial state. Of course its store of energy has 
diminished in proportion to the quantity of mechanieal work 
and heat which have proceeded from it, but, o% account of the 
relatively infinitesimal quantity of substance which is thereby 
consumed, this return will necessarily seem to be complete even 
in the case of the isolatéd muscle. 

- When analysing the phenomena of relaxation more exactly, 
. we shall light on several possibilities, the discussion of which 
would hẹ very einterestiag with regard to the theory of 
muscle-life, I shall restrict myself to the phenomena of the 
relaxation following on ¢Aerma/gontraction. e 

- Here, in the first place, we might conceivethat the doubly- 
‘refractive inotggmata are destroyed “in the thermal shortening, 
so that each of them performs fits function once only. The 
lengthening of the muscular fibrils would:then probably rbe 
caused solely by the elastic powers of the parts passively ex- 
tended or compressed by the shortening of the inotagmata. 
Upon a fresh stimulation other inotagmata would, in conse- 
quence of the combustion of other thermogenic molecules, be 
active, perish, &c. Through the activity of the formative matter 


1 In the thermal contraction of tendons and strings I have not yet been 
able to convince myself of a decrease in volume. 
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of the living muscle-fibre, the place of the lost inotagmata would 
be continually or periodically filled by others, probably through , 
the same process .of organic crystallisation by which during 
ontogenesis the doubly-refracting ‘particles in the muscle are pro- 
duced and disposed. $ , 

Against this hypothesis, however, or at least against its general 
_ validity, various objections may be put forward. I will mention 
two only of the most important of them, ' 

There seems to be no doubt but that the doubly-refractive 
particles of the muscle consist of an albuminous substance, and 
that they together make up a sensible part of the whole albumin 
of the muscle-fibrils, In that case it would be most improbable 
that a great increase of muscular work should not at all, or very 
slightly only, increase the elimination of nitrogen. To.account 
for this, we should have to recur to.an auxiliary hypothesis, 
and assume either that the nitrogenous remainder of the de- . 
stroyed inotagma is retained within the body—perhaps in the 
muscle—for purposes of anabolism, or, which is most improb- 
able indeed, that other organs saved just as much albumin as 
was decomposed above the normal quantity during the con- 
traction of the muscles. 

A second objection consists in the fact that after heating - 
tetanising muscles until they are rigid, the doubly-refractive 
power of the sarcous elements will be found still very great. 

The other possibility is that the inotagmata may be preserved, 
and consequently @n cooling may return to their former state, 
and therefore will do work by shortening as often as we choose. 
In this case muscle would not only seem to offer, but would 
offer in fact; a most striking resemblance to a thermodynamic 
machine, the solid particles of the framework of which are not 
destroyed through the chemical process producing the ‘actual 
energy. No more than such a machine would the muscle 
require a perpetual renewal of the framework. for the con- 
tinuation of its activity ; it would only want a periodic supply 
of fresh heating material. : 

This representation, as you see, will sufficiently account for 

the fact, which would otherwise remain surprising, that mus- 
cular work has such a small influence on the elimination of 
a Sia The facts of microscopic observation also agree 
with it. 

But a further discussion of the two possibilities would lead us 
too far. The purpose of this lecture was not to record a complete 
inquiry into all the phenomena of muscular activity. I have 
wished chiefly to draw attention to a series of facts which I hold 
to be of great importance for a deeper insight into the essence of 
muscular contractility, in so far as they prove the existence of 
certain material dispositions and processes (admitting of closer 
experimental examination), by means of which mechanical work 
may be generated in the muscle by chemical energy. 


THE SNAIL FAUNA OF THE GREATER 
ANTILLES. 


"THE West Indian Archipelago has long been known to pre- 
sent some interesting problems in the distribution of its land 
fauna. . These peculiarities, it will be remembered, led Wallace 
to infer the previous existence of a land connection of the 
greater islands with one another and with the mainland ; while 
others have claimed that the islands have always been distinct, 
and have been colonised by the agency of currents, winds, and 
@her indirect means of dispersal. An interesting contribution 
on this subject has recently appeared in the form of a study of 
the distribution of the West Indian land and fresh-water 
molluscs, by Mr. C. T. Simpson, of the U.S. National 
Museum, from whose paper we extract the following con- 
clusions. A considerable portion of the land snail fauna of the 
Greater Antilles seems to be ancient and indigenous. There 
appears to be good evidence of a general elevation of the 
Greater Antilkan region, probably some time during the 
*Eogene, after most of the important groups of snails had come 
into existence. At this time the larger islands were united, 
an@ were connected with Central America by way of Jamaica 
and possibly across the Yucatan Channel. There was then a 
considerable exchange of species between the two regions, At 
some time during this elevation there was probably a landway 
from Cuba across the Bahama plateau to the Floridean area, 
over which certain groups of Antillean land molluscs crossed. 
The more northern isles of the Lesser Antilles, if then elevated, 
have probably been since submerged. After the period of 
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elevation there: followed one of general subsidence, and first 
Jamaica, then Cuba, and afterwards Haiti and Puerto Rico 
were separated. The connection between the Antilles, and the 
mainland was broken, and the Bahama region, if it had’ been 
previously elevated above the sea, was submerged, the’ sub- 
sidence continuing until only the summits of the mountains of 
the four Greater Antillean islands remained above the water. 
Then followed another period of elevation, which, has lasted no 
doubt until the present time, and the large areas of lime- 
stone uncovered.(of Miocene, Pliocene, and post- Pliocene age) 
in the.Greater-Antilles have furnished an admirable field for 
the development.of the groups of land snails that survived on 
the summits of ‘the islands, The Bahamas and the Lesser 
Antilles. were subsequently raised above the surface, and have 
been colonised by forms chiefly drifted in the former case from 
Cuba. and Haiti, and in the latter case from, South America, 
while a few stragglers have been carried by sea no doubt from 


the Greater Antilles, and have settled on the more northern of A 


the Windward Islands. 


+ 
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` UNIVERSITY . AND. EDUCATIONAL 
"INTELLIGENCE, 


A DEPUTATION from the Association of Head .Masters of 
Higher-Grade and Organised Science Schools was. received on 
Thursday last, by Mr. Acland, at the offices of the Science and Art 
Department; Major-General Sir John Donnelly being present 
at the interview, The deputation was the outcome of a very 
large and representative meeting of the association, held at 
Derpy, to consider the new rules.for organised science schools 
lately issued by the, Department. The importance of the new 
regulations lies in the fact that.under them a system of secondary 
schools will be inaugurated and carried on under the control 
of, and supported to a great extent by, the Science and Art 
Department. , The organised science schools at present in 
existence include nearly all the ,more important higher-grade 
schools, the day schools of technical institutions, and.a con- 
siderable number of grammar schools. The principal changes 
proposed in the new rules are the partial substitution of 
inspection for examination, the introduction of special courses 
of instruction for women students, the inclusion of a fair 
proportion of, literary work in the curriculum, and the addition 
to it of practical work in physics and biology. A long dis- 
cussion, lasting over two hours, took place, at the end of which 
Mr. Acland stated that he hoped to be able to meet the wishes 
of the deputation with regard to many of the points raised, and 
promised, at the end of a week or ten days, to make a. definite 
ynenen of the alterations the Department would be prepared 
to make, ‘ 


GEOMETRICAL Drawing has hitherto been included in Science 
Subject I. (Practical, Plane, and Solid Geometry) of the Science 
and Art Department. It has just keen decided, however, to 
make Geometrical Drawing a separate subject under the Art 

“portion of thé Department’s Directory ; so the syllabus of the 
Elementary Stage of Science Subject I, will in future include 
‘only plane geometry, solid geometry, and graphic arithmetic. 
The changes will come into force for the session 1895-96. 


THE Senate of Glasgow University have resolved to confer 
the .degree of Doctor of Laws on the following :—Sir John 
Neilson Cuthbertson ; Mr. James G. Fraser, Fellow of Trinity’ 
College, Cambridge; Mr. W: E. H. Lecky; Mr. David 
Robertson, Millport; Dr. T. E. Thorpe, F.R.S. ;-Surgeon- 


Major Lawrence A, Waddell, I.M.S., Bengal. 


. TuE ninth Session of the Edinburgh Summer Meeting is 
arranged to. take, place in August. Prof. Geddes and Mr. 
William Sharp lecture in the section of Philosophy, Social 
Science, and Anthropology ; and the prospectus also includes 
the names of M, Demolins, editor of the Science Sociale, of Br. 
‘Wenley, Dr. Delius, and others. , Under Civics and Hygiene 
are the names of Dr. Dyer, M. Paul Desjardins®M. Eli8ée 

. Reclus, Dr, Irvine, Miss Jane Hay, and Dr. Stephens. Mr. 
Goodchild and Mr. Herbertson undertake the department of 
Geography in its widest sense ; while Mr. J. Arthur Thomson 
and Mr, Turnbull have charge of the Biology. There will be 

. many other features of interest, including a series of educational 
conferences. 
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-future number of the magazine. 


THE Professorship of Natural History at the Royal Agricultural 
College, Cirencester, rendered vacant in December last by the 
death of ‘Prof. Harker, has now been filled by the appointment 
of Mr. Theodore T. Groom, late Scholar of St. John’s College, 
Cambridge, and Lecturer and Demonstrator at the Yorkshire 
College, Leeds; Mr.” Groom at one time’ occupied the Cam- 
bridgé“table at the Zoological Station, Naples, where he success- 
fully carried out some valuable researches, the results of which 
were communicated to the Royal Society of London,’ and 
published in their Philosophical Transactions, The chair of 
Natiital-History at the College has been filled by a succession of 
very able men, among whom, in ‘addition to Prof, Harker, may 
>e mentioned such names as Buckman, McNab, and Thiselton- 

yer. @ ‘ ri ee eE a 
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SCIENTIFIC SERIALS, 


“Anerican Journal of Science, March.—The Appalachian 
typeof folding in the White Mountain Range of Inyo County, 
California, by C. D. Walcott. In the broad palæozoic area 
betweengthe Sierra Nevada on the west and the early palzeozoic 
shore-line on’ the eas@ (Colorado) a periode'of folding: and 
thrust-faulting was followed by a period ‘of vertical faulting, 
which displaced the strata that bad been’ folded and faulted in 
the’ preceding epoch. *The exfent‘and character of this dis- 
‘turbance can only be determined by a careful study of each of 
these’ mountain ranges for a distance.of over five hundred miles 
east and west, antl probably one thousand miles noth and south. 
—Theé succession of fossil faunas’ at Springfield; Missouri, ‘by 
Stuait Weller. The rocks studied are beds of grey limestone 
with lenticular ‘chert concretions, and form part ‘of the 
Mississippian sefies. The faunas of the lower part of the 
section may bé correlated with the Burlington fanas of Iowa, 
and ‘thdse" of the upper part with the Keokuk faunas. ` The 
whole geries of faunas is conti&uous, and the whole series ‘of 
rocks should be designated bya single name. The term Osage, 
suggested in 1891 by H. S. Williams, is recommended.— 
Drift bdulders between the Mohawk and Susquehanna rivers, 
by A. P. Briglkam. The Archzag and the more northern 
Paleozoic fragments are strewn over the whéle district at all 
altitudes, but’ diminishing southward’ in size, and sparfe in 
amount on the highest hills, espedjally to the southward, where 
the tops of the ranges are often surprisingly free from trans- 
portéd material, Actual reduetion of the. general syrface 
towards base level doubtless proceeded rapidly during glacial 
time, but evengthen the process was rapid only. in the geological 
sense, and the result a minute fractio: of what has been accom- 
plished since the region became a‘lapd. surface, . s 


Bulletin DA the American Mathematical Soctéty, vol. i. 5. 
(New York,’February 1895.)—«On a certain class of canonical 
forms, by Mr. R. A. Roberts, is a paper, read before, the 
Society at its December meeting, which treais of an interesting 
class of theor€ms.occurring in the consideration of algebraical _ 
quantics.—‘* Hayward’s Vector Algebra” is a review, by Prof. 
M. Bocleer, of the algebra of coplanar véctors and, trigono- 
metry, which dgals out praise and its opposite in about equal 
proportions.—A polar triangles on a conic is a very interesting 
paper. by Prof. F. Morleys—The remaining short notices com- 
prise an instance where a well-known test to prove the sim- 
plicity of a simple group is insufficient, by G. é1. Miller, and 
an account of the Lobachevsky Memorial Volume, 1793-1893. 
Amongst the notes is a bare statement of Prof. Cayley's death. 
—The usual new publications list concludes the number. 


Symons's Monthly Meteorological Magazine. for March con- 
tains another striking proof of the severity of the frost in 
February last, as shown by the temperaturg of the, earth, at 
Camden Square, in the north-west of London, The , ther- 
mometer with gts bulb, one footgbelow the surface was first read 
on January 1, 18g1. Prior to 1895, it was never below 32°, and 
only reached that point in*r880. But in -February laststhere 
were twelve consecutive days on which the thermometer was 
below 32°. e In country districts, the frost penetrated to a much 
greater depth, and this subject will probably be referred to in a 
A careful observer at .Berk- 
penetrated to a depth of., 

' I 
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hamsted states that the frost there: 
1 foot.8. inches. 


Internationales Archiv für Ethnegraphie, Band. vii. Heft 


v: and vi, 1894.—Prof. H. H. Giglioli, in his ‘Notes on some 
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remarkable Specimens of Old Peruvian ‘ Ars Plumaria,’” gives 
a description of two very fine head-dresses in Ancient Peruvian 
feather-work, which are illustrated by a beautifully executed 
coloured plate. It is strange, as the author points out,, ‘that 
the specimens of old Peruvian ‘ars plumaria’ unearthed from 
the hundreds of huacas, excavated but too often by vandalic 
treasure-seekers, have not attracted move atfention.” The best 
specimens of feather-mosaic were made in the sixteenth and 
seventeenth centuries, and the art has now practically died out. 
—Mr. S. H. Ray alstracts and annotates ‘‘ Some Notes on the 
Tannese,” by Rev. W. Gray. Mr. Gray has been a missionary 
in Tanna for twelve years, and so he can speak from adequate 
personal knowledge ; he gives information on dress, circum- 
cision, political organisation, war, kava, religion® ‘social 
organisation: and marriage, the calendar, the winds, and 
language. This is a valuable supplement to Dr. Codrington’s 
monograph ; the section on religion is of especial value, Dr. 
H. Ten Kate describes and illustrates a collection of ethno- 
graphical] objects from the Timor Group. The supplement to 
vol. vii. of the Archiv is an account of the Nang, or the Siamese 
shadow-figures inéhe Völkerkunde Museum in Berlin, by Dr, F. 
W..K. Müller. A transcription and trapslation (in Ger an) of the 
* rhymes of the drama is given, whichgis a fragment of the Râmâ- 
jana. It is illustrated by gleven plates, eight of which are 
coloured. Vol. viii. com merees withghe conclusion of Dr. Ten 
Kate’s paper, which is illustrated by four plates. This part is of 
more general interest, as it deals partly with the religion and the 
sacred animals of the Timorese and othe% Indonesians ; the 
author agrees with Pleyte, that the snake cult is indigenous to 
Indonesia, ard is not borrowed from India. There is a 
useful little table of the distrit ution of certain objects,—S. K. 
Kusnezow writes on the death-cult of the Tscheremisse (a 
Ural-Altaiic people on the Volga, near Kazan). These 
numbers of "the Archiv contain the usual valuable notes and 
bibliography. ° 





SOCIETIES AND ACADEMIES. 
° * LONDON i 


Royal Society, January 17.—‘‘On Slow Changes in the 
Magnetic Permeability of Jron.” By William M. Mordey. 

The conclusions to which the observations lead, so far as 
they have gone, are:— o i ans 

(1) The effe@t is not fatigue of the iron caused directly by re- 
peated magnetic reversals—it is not ‘‘progrgssive magnetic 
fatigue.” . , ’ 

(2) Neither magnetic, nor electric ‘action is necessary to its 
production. . Me 

(3) It isa physical change resulting from Jong-continued 
heating at a very moderate témperature. 

(4) It appears to be greater if pressure is applied during 
heating. e i 

(5) It is not produced when the iron is not allowed to rise 
more than a few degrees above the ordinary atmosphere. 

(6) It is similar to the effect produced by I&mmering, 
rolling, or by heating to redness and cooling Quickly. ¢ 

(7) The iron returns to its original condition oñ re-annealing. 

(8) It does nôt rettirn to its oriĝinal condition if kept unused 
and at ordinary atmospheric temperatures, whether éhe periods 
of rest’ are Short or long. /@ Í 

March 7.—‘‘ The Action of Heat upon Ethylene, II.” By 
Prof. Vivian B. Lewes. 

From the results of the experiments described in the paper it 
is stated that :— 

(1) The initial decomposition of ethylene by heat is very rapid, 
and requires byt a shorieflow through a heated containing vessel, 
such primary decomposition, however, beirg but, slowly com- 
pleted, owing to secondary geactions, whicky tend to reform 
ethylene. ; ° 

42) Dilujion has but little effett in retarding the decomposie 
tion of ethylene, unless it be very large. . 

(3) Increase in rate of flow diminishes the amaunt of decom- 
position when the heated area is small, but rapidly diminishes 
in effect as the length of flow through a heated area increases. 

(4) The decomposition of ethylene is chiefly caused by radiant 
heat, tbe efect of which is very great as compared with the de- 
composition due to contact with heated surfaces. 

March 21.—‘* The Cause of Luminosity in the Flames of 
Hydrocarbon Gases.” By Prof. Vivian B. Lewes. 
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The facts which appear to be established in this paper are :— 

(1) That the Juminosity of hydrocarbon flames is principally 
due to the localisation of the heat of formation of acetylene in 
the carbon and hydrogen produced by its decomposition, 

(2) That such locaiisation is produced by the rapidity of its 
decomposition, which varies with the temperature of the flame 
‘and the degree of dilution of the acetylene. 

(3) That the average temperature of the flame due to 
combustion would not be sufficient to produce the incandescence 
of the carbon particles within the flame. 

In a paper on the action of heat upon ethylene, brought 
before the Royal Society this spring, the author showed that 
the decomposition of ethylene into acetylene and simpler » 
hydrocarbons was mainly due to the action of radiant heat, and 
was but little retarded by dilution, whilst he has shown in this 
paper that the acetylene so produced requires a considerable 
increase in temperature to bring about its decomposition when ` 
diluted, and it is possible with these data to give a fairly 
complete description of the actions which endow hydrocarbon 
flames with the power of emitting light. ' 

When the hydrocarbon gas leaves the jet at which it is being 
burnt, those portions which come in contact with the air are 
consumed and form a wall of flame which surrounds the issuing 
gas, The unbumt gas in its pa: sage through the lower heated: 
area of the flame undergoes a number of chemical changes, 
brought about èy the action of radiant heat emitted by the 
flame walls, the principal of which is the conversion of the x 
hydrocarbons into acetylene, methane, and hydrogen. The 
temperature of the flame quickly rites as the distance from the 
jet increases, and a portion of the flame is soon reached at 
which the heat is sufficiently intense to decompose the acetylene 
with a rapidity almost akin to detonation, and the heat of its 
formation, localised by the rapidity of its decomposition, raises 
the liberated carbon particles to incandescence, this giving the 
principal part of the luminosity of the flame; whilst these 
particles, heated by the combustion of the flame gases, still 
continue to glow, until finally themselves consumed, this 
external heating and final: combustion adding slightly to the 
light emitted., 

Any unsaturated hydrocarbons which have escaped conversion 
into acetylene betore luminosity commences, and also any 
methane- which may be present on passing into the higher 
temperatures of the luminous zone, become converted there into 
acetylene, and at once being decomposed to carbon and 
hydrogen, increase the area of the light-giving portion of the 


flame. 


‘On the Changes in Movement and Sensation produced by 


By C. D. 
Marshall. : P 
:“On the Analysis of Voluntary Muscular Movements by 
certain new Instruments.” By Dr. W, R. Jack. 
‘On the Spark Spectrum of Argon as it appears in the 
Spark Spectrum of Air.” By Prof. W. N. Hartley, F.R.S. 


Chemical Society, March 7.—Dr. Armstrong, President, 
in the chair.—The following papers were read :—Dimethyl- 
ketohexamethylene, by F. S. Kipping. This substance is a 
colourless oil boiling at 174-176°, and is prepared by dis- 
tilling calcium aa’-dimethy]pimelate with soda-lime.—The use 
of barivm thiosu)phate in standardising iodine solution, by 
R. T. Plimpton and J. C. Chorley. Barium thiosulphate, 
BaS,03, H,O is well adapted for standardising iodine solution, 
inasmuch as it keeps well, has a high molecular weight, and is 
readily acted on by iodine.—The melting points of racemic 
modifications and of optically active isomerides, by F. S, 
Kipping and W. J. Pope. Dextro-rotatory and racemic 
-monobromocamphor melt at the same temperature, and the 
melting point of the one is not depressed by the presence of 
the other isomeride; the same is true of the inactive and 
dextro-rotatory a-monochlorocamphors.—Phenyl ethers of 
Pye and ethylene-glycols. Synthesis of a-methyl- 

utyrolactone, by E. Haworth and W. H., Perkin, jun. “A 
pumber of phenyl ethers of methylene- and ethylene-glycol 
have been obtained by the use of sodium phenate; a-methyl- 
butyrolactone has heen synthesised from evhvlic sodiomethyl- 
malonate,—Methylisobutylacetic acid, CliMe, CH, CHMe. 
COOH, by W. H- Bentley and M. W. Burrows, This acid 


| was prepared by the distillation of methylisobutylmalonic acid, » 


which in turn was synthesised from ethylic sodiomethyl- 
malonate and isobutyl bromide. : : 
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Geological Society, March 6.—Dr. Henry Woodward, 
F.R.S., President, in the chair.—A new ossiferous fissure in 
Creswell Crags, by W. L. H. Duckworth and F. E. Swainson. 
The fissure explored by the authors is about 30 feet above the 
level of the artificial lake at Creswell Crags, At thetop occurred 
a white earth (with human and other remains) passing down 
into a red sand with remains of fox, badger, roe-dzer, and other 
mammals. Beneath the latter deposit, and separated from it 
by a fairly sharp line of demarcation, came the cave-eirth 
proper with palesolithic implements ani bones of Rhinoceros 
tichorhinus, Bison priscus, Ursus speleus, Hyena, crocuta var. 
spelea, and Cervus tarandus, The authors suppose that this 

e cave-earth was derived from an older deposit, and had been 
transporied to its present place by water, though there is evi- 
denée that the transport had been from no great distance, Con- 

. sequently they followed the fissure inwards, until brought to a 
«stop by a mass of travertine, which they penetrated with a 
small hole. They hope to explore the fissure beyond this tra- 
vertine on a future occasion.—Notes on the chemical compo- 
sition of some oceanic deposits, by Prof. J. B. Harrison and 
A. J. Jukes-Browne. The authors formerly experienced great 
difficulty in comparing their analyses of the oceanic deposits of 
Barbados with those of modern oozes made by Dr. Brazier, 
Since then Dr. Murray has placed samples of recent red clay 
and Globigerina-voze at their disposal, and these were analysed 
by Prof. tlarrison and Mr. John Williams, [he results of 
analysis of the red clay were arranged as fullows :—Argillaceous 

*constituent 67°85 per cent., pamiceous matter 23°26 per cent., 
organic const.tuents 5 ‘88, and adherent-sea-salis 3'61 per cent. 
The.authors found that the argillaceous constituent was not a 
mixture of an orthosilicate of alumina and hydrated peroxide 
of iron, having the proportion of silica to alumina as 14 to 12, 
but a more highly silicated compound in which the proportions 
were as 33 to 12, It was in fact a ferruginous earth, such as 
would result’ from the decomposition of palagonite and of a 
basic volcanic glass, fragments of which were frequent in the 
Pacific red clays. The pumiceous matter was the débris of an 
acid pumice containing 7 per cent. of soda, and apparently 
thercfore the pumice of a sodt-felsite. Comparing the analyses 
of the recent red clay with those of Birvadian red clays, they 
find the differences to be such as would result from mixtures of 
the palagonitic earth with various acid and basic pumices.. A 
mixture of the palagonitic earth with the pumiceous dust which 
fell on Barbados in 1812 would have a composition closely cor- 
responding to that of the oceanic clay of Barbad ss. The recent 
calcareous voze closely resembled the more calc ireous * chalks” 


of the Barbadian oceanic series, but the latter contained much | 


colloid silica and fine clay. The differences between the analyses 
of the recent ooze and of English chalk, when certain allow- 
ances are made, wêre found to be but small, Tne recent 
calcareous ooze contained many more Glodigermza-tests than 
tertiary or mesozoic chalks, but it is suggested that this is due 
to our possessing oniy the surface-layers of the Globigerina- 
ooze. In one important respect all the different kinds 01 deposit 
which were examined resembled one another, namely, in the 
infinitesiually small quantity of quartz which they contained. 


The authors’ examination of the recent oceanic dep sits, and a’ 


comparison of them with the raised Barbadian deposits, only 
- increased their conviction that the latter were of truly oceanic 
origin. =. 5 . : 
Linnean ‘Society, March 7.—Mr. C. B. Clarke, F. R.S., 
President, in the chair.— Mr. A. Henry was admitted a Fellow. 
—On behalf of Sir Joseph Hooker, the Secretary exhibited a 
bronze medal struck in honour of the late Alphonse de Can- 
dolle.—Mr. J. E. Harting exhinited a remurkable head and 
horns of Cupra @gagrus recently obtained by Mr. F. C. 
Selous in Asta Minor, and made remarks on the geographical 
distribution of this and other allied species.—Mr. G. F. Scott 
Elliot, who had been absent from England since September 
1893, on a botanical exploration of Mount Ruwenzori ani the 
country to the north of the Albert Edward Nyanza, give ae 
account of his journey and of the results, geozraphical, 
botanical, zoological, and p-litical, obtained by him. The 
country lying north-east of the Victoria Nyanza was described 
as a large, rolling, grassy plain, some 6000 feet above sea-level, 
and well adaoted tor colonisation. He went wet from the 
Victoria Nyanza to Mount Ruwenzori, which is said to have an 
* altitude of 18,000 feet, and spent four months in exploring that 
district under the great disadvantage of a dense cloud hanging 
over the muuntain the greater part of the day, which often pre- 
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vented the party from seeing more than fifty feet ahead. The 
sides of the mountain were clothed at the base with a thick 
growth of trees resembling the laurel of the Canary Islands ; 
above that, bamboos to the 10,000-feet level; and above that 
again what the explorer could only liken to a Scotch peat moss 
in which the traveller sank at every step afoot or more. Large 
trunks like those of Zricg arborea of the Canary Islands, but 
indicating trees 80 feet high, were noticed. Amongst other 
plants found were a Viola, a Cardamine, a gigantic Lobelia, at- 
taining a height of five or six feet, and a species of Ayperteune 
resembling that found in the Canaries ; indeed, the similarity of 
the flora to that of the Canary Islands was remarkable, Mr. 
Scott Elliot ascend:d Wount Ruwenzori to the height of 13,000 
feet, findéng evidence of animal life and numerous insects to a 
height of 7000 feet, Above 10,000 feet his Swahili porters 
could not sleep without injury to their health, and it was only 
with a reduced number of men tht he was able to ascend 
another 3000 feet. Amongst the animals specially mentioned 
was a species of water buck (Cobus), a new chameleon, a new 
snake, and several new insects.— The Secretary then read an 
abstract of a paper by Dr, Maxwell T. M isters, on the genus 
Cupressus, allustrated by a number of plants ani cuttings which 
had been forwarded by Messrs, Veitch, Mr. Moore, of Glas- 
nevin, and Dr. Acton, of Kilmacurragh.—Dsalmg with the 
zoological collections made during fhe recent expedition of Mr, 
Theodore Bent to Southern Arabia, Messrs, Kirby, Gahan, and 
Pocock presented papers on the insects and arachnida which 
had been obtained, gome of which were described as new. 


Royal Meteorological Society, March 20,——Mr, W, N. 
Shaw, F.R.S., delivered a lecture on ‘Tne Motion of Clouds 
considered with reference to their mode of formation,” which 
was illustrated by @xperiments. Tne question proposed for 
consideration was how far the apparent motion of cloud was a 
satisfactoryeindication of the motion of the air in which the 
cloud is formed. The mountain eloud cap was cited as an 
instance of a stationary cloud forme biq air moving sometimes 
wth great rapidity ; ground fog, thunderclou is, and cumalus 
clouds were also referred to in this connection. The two 
causes of formztion,of cloud were next considered, viz, (1) the 
mixing of masses of air at different temperatures, ani (2) the 
dynamical cooling of air by the reduction of is pressure with- 
out supplying heat fron the outside. The two metho is of 
formation were illustrated by experiments. A sketch of the 
supposed motion of air near the cegtre of a cyclone showed the 
probability of the clouds formed by the mixing of air beifig 
carried along with the air after they were formed, while when 
clond is being formed by expansion cineumstances connected 
with the formation of drops of wazer on the nuclei to be found 
in the air, and the maintenance of the? particles in a state of 
suspension, mageit probable that the apparent motion of such 
a cloud is a bad indicator of the®motion of the air. After 
describing some special cases, Mr. Shaw referred to the 
meteorological effects of the thermal disturbance which must be 
introduced by the condensation of water vapour, and he 
attributed the violent atmospheric disturbancgs accompanying 
tropical raifis to this cause. The difference in the character of 
nuclei gor the deposit of water drops was also pointed out and 
illustrated by the exhibition of coloured halos formed under 
special conditions when the dfops were sufficiefitly uniform in 
size. e 

e PARIS. , 

Academy of Sciences, March 18.—M. Marey in the 
chair.—Attempts to produce chemical combinations with 
argon, by M. Berthelot. Argon has been submitted to the 
action of the silent discharge under the conditions described in 
the author's “Essai de Mécanique chimique,” t. ii, pp. 
362-363. The apparatus used was d¢hat degribed ip the 
t“ Annales de Chimie et de Physique” [5], x., pp. 79, 70, and 
77- With benzene vapour, arggn is absorbed though more 
slowly than nitroggn. 87 per cent. of the volume of argon 
&mployed in the experiment entered into combination. As phe 
total volume of argon at disposal was but 37 c.c., the products 
were too smag! in quantity to,allow of any extended investiga- 
«ion into their nature. They appear to be similar in character 
to the products obtained with nitrogen and benzene. A yellow, 
resinous, odorous substance condensed on the surface of the 
two glass tubes ; this substance decomposed on heating, yielding 
an abundant carbonaceous resi iue and volatile products which 
reddened litmus paper.—On the lacunae in the zone of small 
planets, by M. O. Callandreau.—Transformations of fibrin by 
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the prolonged action of dilute saline solutions, by M. A. 
Dastre.x—On the variations òf terrestrial’ latitudes, by M. F. 
Gonnessiat.—On the theory of a system of differential equations, 
by M. A. J. Stodolkievitz.—On a genéral definition of. fric- 
tion, ‘by M. Paul Painlevé.—On Fourier’s problem, by M. Le 
Roy.—Absorption of light in uniaxial crystals, by M. G. 
Moreau. The symmetry of uniaxial absorption is not so com- 
plete as the theory of the ellipsoid of absorption indicates. , The 
dissymmetry is greater as the crystal ‘is more birefringent.— 
On the potential of an electrified surface, by M. Jules 
Andrade.—-Apparatus imitating the movements executed by 
certain animals in turning round without external fulcra, by 
M. Edm. Fouché. The explanation of the movements of a cat, 
enabling’ it to always fall on its feet; given by M. G&you, is 
completély borne ‘out by the successful reproduction of the 
rotatory movement with a strictly mechanical model.—The 
catoptric and’ symmetriéal objective, by M. Ch: V. Zenger.—On 
a class of secondary batteries, by M. Lucien Poincaré. The 
author describes a secondary battery with mercury for poles and 
sodium iodide in concentrated solution for electrolyte. The mer- 
cury iodide forme@ remains in solution, and the sodium forms. 
an amalgam with the mercury. On djscharge the yietd is more 
than go per cent. of the theoretical. he battery is not affected 
by short circuiting or the particular manner of its discharge, but 
is unlikely to be practically sed on account of the expensive 
nature of the materials, and the necessity of removing the amal- 
gam from contact with the liquid if the battery is to remain long 
charged, ——On the effect of an alternating elegromotive force on 
the capillary electrometer, by M. Bernard Brunhes.—Thermo- 
chemical carbon battery, by M. Désiré Korda. By the action of 
carbon on barium peroxide during the reduction of the latter to 
monoxide, an E.M.F. of nearly 1 volt is produced when ar- 
ranged as a cell, In the case given an internal resistance of 
13°6 ohms “was found. A similar arrangement with’ cop- 
per peroxide, the latter being separated from the carbon 
pole by dry, pure’ potassi carbonate, gave r'r olt with 
an internal resistance® of 3'2 ohms.—Action of nitrous 
oxide -on metals and metallic oxides, by MM. Paul 
Sabatier and J. B. Senderens. A table is given showing the 
comparative reactions of N,O, NO, and NO,, and air on aseries 
of metals and oxides. The deduction is drawn that oxidations 
by means of N,O are caused by the direct action of this gas 
without preliminary deconfposition into its constituents.—Re- 
searches on the heats of combination of mercury with the 
elefhents, by M, Raoul Varet —On the isomeric states of the 
oxides of mercury, by M. Raoul Varet. Itis shown that yellow 
and red oxides dissolvg in dilute HCN with Mberation of the 
same amount of heat, and hence the transformation of yellow 
into red oxide gives no appreciable thermal effect.—On the heat 
of formation of some compounds of iron, by M. H. Le 
Chatelier.—On the chlor-ald@hydes, by M. Paul Rivals. A ther- 
mochemical paper.—On a:mercuric combination, of thiophene, 
permitting the estimation of the latter in commercial benzene 
and its extraction therefrom, by M. G. Denigés? A very stable 
combination of mercury and thiophene, having the composition 
(SOjHg. HgO) SCH, H,O, is obtained by*treatment of thio- 
phene with an acid. solution of mercuric sulppate (made by dis- 
solving fifty grams of mercuric oxide in 200 c.c. of pure sufphuric 
acid diluted witk a litre of distilled water). On account of its 
insolubility and ease of formation, this compound may be used 
for the detestion of traces of thiophene in Rkenzene and for the 
purification of benzene.—On the amorphous state of melted 
substances, by M. C. Tanret.—Derivatives of active a-hydro- 
xybutyric acid, by MM. Ph. A. Guye and Ch. Jordan. A 
paper giving optical rotations and products of asymmetry.— 
The production of wine and the utilisation of fertilising prin- 
ciples by the vine, by M, A. Muntz.—On the decortication of 
wheat,’ by M. Balland.—On the parts taken respectively by 
purely physical and by physiological actions ip the disengage- 
ment of carbonic acid by m&scles isolated. from the body, by 
M. J. Tissot.—Therapeutic action of currents of high frequencye 
(autoconduction of M. d’Arsonval), by: MM. Apostoli and 
Berlioz, These currents have a powerful influence orf the nutri- 
tive activity of the tissues, and hehce are of first importance in 
the treatment of many functional troubles, caused by defective 
nutrition.--New application of the graphic method to music, by 
MM. A. Binet and J. Courtier.—Histological researches on the 
development of the Mucorini, by M. Maurice Léger.—On the 
geology of Ossola (Alpes Lépontines), by M. S. Traverso.—On 
an application of photography to oceanography, by M. J. 
Thoulet, 
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VERWORN ON GENERAL PHYSIOLOGY. 
Allgemeine Physiologie, Ein Grundriss der Lehre vom 
Leben. Von Max Verworn. (Jena: Fischer, 1895.) 

HIS handsome and well-illustrated volume of some 

six hundred large octavo pages, by a young German 
physiologist already favourably known by his special 
researches, is ambitious in design but praiseworthy in 
purpose. The aut hor complains of the too narrow 


`. character of most of the physiological inquiries and 


writings of the present time; and not without some jus- 
tice. A cursory reader of a modern text-book of physi- 
ology (of my own, for instance), might easily come to the 
conclusion that most of our current physiological doc- 
trines had been arrived at by the exclusive study of the 


` “frog, the rabbit, and the dog, with occasional help from 


that of the horse, of a fish, of a bird, and of man. All 
the wealth of opportunity for observation and experiment 
offered by the innumerable other forms of life, seems to 
be neglected. And there follows naturally the inference 
that physiology would gain a healthier tone and broader 
grasp, by widening the field of its study. Years ago the 
great Johannes Miiller, in his immortal work, took such 
a broad survey; later on, Carpenter followed the same 
course in his“ Comparative Physiology,” a-work to which 
I, at least, owe much ; and now Dr. Verworn attempts 


_to present, in a general view, the light which the multi- 


tudinous special researches of more recent days have 


` shed on the fundamental phenomena of life. 


, beings are not embraced by it. 


A very little reflection will show that when the mean- 
ing of the term physiology is carried beyond the bounds 
which academic conditions have fixed for it, it becomes 
difficult to say what parts of the knowledge of living 
A physiologist, with- 
drawing himself, from the immediate demands of the 
schools, and brooding over the many aspects of his 
science, cannot help feeling that all inquiries into the 
phenomena of life end by taking the form of physiological 
inquiries. While morphological facts may {in the first 
instance, and for a while, be regarded by him chiefly 
as helps towards the solution of special physiological 
problems, he cannot help believing that the ulti- 
mate interpretation of the phenomena of form must 
be based on the. principles of that fundamental phy- 


siology, which, for want of a better word, we may call, 


molecular. And, even at the present time, imperfect as 
physiology as yet is, some of us mayxthink that some 
modern morphological speculations have gone astray, 
through heed not being given to what even a narrow 
imperfect physiology is already able to teach. 

Hence, Dr. Verworn, taking as the title of his book 
“ General Physiology,” has naturally been led to dwell 
on many topics which are not to be found in a‘treatise 
of narrower scope. After a very brief historic4l sketch, 
and a chapter on the composition or nature of living 
matter, in which he discourses on the “cell” and its 
constituents, and on the physical and chemical properties 


`of living matter, as well as on the differentials of living 


and lifeless matter, he proceeds to the consideration -of 
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the elementary phenomena of life. These he treats 
under the heads of change of substance (metabolism), 
change of form, in which such topics as heredity, 
adaptation, cell division, reproduction and the like 
are dealt with, and change of energy. Then follows 
a chapter on “Thé General Conditions of Life,” in 
which, among other matters, he treats of the origin 
of life on the globe, and the history of death. “ Stimuli 
and their effects” are next discussed, and the final 
chapter is headed the “ Mechanism of Life.” 

Ever six hundred goodly pages furnish all too small a 
room for such a treatment of each of the many and 
varied topics handled in them as would in each case 
appear adequate to those who had made them the 
objects of special study. Moreover, the author, as he 
states in the preface, has striven to write in such a way 
that the,reader should not be easily Wearied; and the. 
practised writer knows that a simple way*of not weary- 
ing the reader is by a light tguch, so to brush away all 
difficulties as to lead the,r@ader to think he grasps 
clearly that which, in reality, no one truly understands. 
The author further, as he also states, addresses himself 
not to physiologists, or even to biologists, exclusively, but 
also to the cultured geperal reader; and when a dis- 
cussion about an, abstruse physiological topic has to be 
so conducted as to please the ear of the cultured general 
reader, the special physiologist naturally finds the dis- 
cussiongspoiled by things which to him seem essential, 


deing left out, and by things whith to him seem unim- 


portant, or even irrelevant, being dwelt upon at length. 
It would be ungracious, therefore, to find, fault with the 
particular way in which the author handles that or that 
of the many themes with which he deals. For the same 
reason, hesitation may be felt in objecting to the pro- 
minence given in the work toedefinitions, some of which 
a captious critic might urge had something of the mark 
of barrennes$, or to the frequenély occurring judicial 
“summing up” in paragraphs emphasised by spaced 
type; or to the abundant “ generalisations,” some of 
which may ‘be contested, wifile others appear to draw 
perilously near to platitudes. The work, as a whole, 
must commend itself highly to those morphologists who 
desire to learn the more general and fundamental results 
of recen® physiclogical inquiry ; for the author has woven 
into his work tRe very latest news from the physiological 
laboratory. Onthe other hand, the physiologist, whose 
activity has been too much limited to the study, by 
complicated instruments of precision, of thé phenomena 
of the higher animals, who has moved too exclusively in 
what some take pleasure in hall-marking as “ horological 
physiology,” will largely profit by having his attention _ 
directed to the many physiological questions which arise 

in the course of morphological in¥estigatfons, started by 
observations gecorded, for the most part, in periodicals 
or works not falling within his ordinary reading. As 
especially interesting, perhaps, may be mentioned the 
chapter*on stimuli and their effects, as illustrated by the 
study of the simplest forms of life, and the discussion on 
the part played by nuclei in the development of physio- 
logical phenomena, in both of which matters the author 
is able to appeal largely to his own observations. Very 
suggestive also is the exposition of the doctrine of 
assimilation and dissimulation and of its applications, 
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` which forms a large part of the chapter dealing, with 
“the mechanism of life.” 
The author claims for his work, that it is essentially an 
exposition of € cellular physiology.” Iam myself inclined 
to think that he exaggerates the value of this point 
of view. The idea of the cell, impértant as it has been, 
and still is, when we deal with the cell as‘a morphological 
unit, seems to me of much less importance when we deal 
with it as a physiological unit. But I pass this over, in 
order to join issue with the author on two other matters, 
He speaks “of the impotence of the physiology of to- 
day, when brought to face the simplest processes of life,” 
and writes as if all the knowledge which, especially during 
the last thirty years, has been gained by the application 
of exact physical and chemical methods to the study of 
the phenomena of life, simply led to the end of a blind 
alley. He urge#that, while we are rapidly approaching 
perfection in these things, we yet “re impotent in face of 
the deeper problems, He,even goes very near repeating 
the taunt of the Philistine? “With all your boasted pro- 
gress, you are still unable to tell us what life és,” with, 
however, the difference that he uses the taunt in order 
to incite physiologists to adopt other methods of inquiry, 
I venture to think that in this the author is quite 
wrong. Not only has the progress of physiology, due to 
the use of exact methods, been remarkable during the 
last half-century or so, but, also by those method9 we have 
been drawn measurably, “nearer the inner and, hidden 
mysteries. To take % ‘one instance among many, thg 
application ot exact physical methods to the study 
of muscles, so far fram having brougkt us to a point 
beyond which we cannot go, seems just now to 
be opening up the way to fruitful conceptions of the 
intimate nature of muscular contraction—conceptions 
which would have been impossible in the absence of the 
knowledge gained by the graphic method. Two armies, 
from two different sides—one physical, thé other chem- 
ical—are attacking that difficult—to some it seems im- 
` pregnable—fortress. They have already gained many 
of the outworks ; they are@ressing on, drawing nearer to 
each other; and when they touch hands, they will do 
that which will put to shame all scoffs at their impotence. 
Then again, the author finds fault with the prepond- 
erant attention given by physiologists% tothe study of the 
higher vertebrate animals; he blames®them for,their 
comparative neglect of the lower and, especially, of the 
lowest invertebrate forms. It is not for me, who in my 
rash youth had wild dreams of building ap a new physio- 
logy by beginning with the study of the amceba, and work- 
ing upwards, to say one word against the experimental 
investigation of the lower forms of life. But experience 
and reflection have shown me that, after all, the physio- 
legicat world®is wise? in spending its strength on the 
study of the higher animals. And for the simple 
reason that in these, everything being so much more 
highly differentiated, the clues of the tangles come, so to® 
speak, much more often to the surface, and* may be 
picked up much more readily. Taking again, as an 
instance, the molecular processes which give rise to the 
movements of animals, and which appear under such 
forms as that of amceboid movement, and that of the 
contraction of a striated muscle, I venture to think that 
the very apparent simplicity of the former is an obstacle 
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to our getting a real grasp of its inner nature, and that 
by our studies of the complex muscle, we are drawing 
nearer to such a grasp than we could ever have done by 
observations confined to the phenomena of the ameba 
itself. And so in many other instances. The study of 
the lower forms of life is, in reality, more difficult than 
that of the higher forms; and the latter naturally comes. 
first. At the same time the author will have the sym-' 
pathy of all, if his contention be limited to the assertion 
that the full fruition of physiological truth can only be 
reached by the careful study of all forms of life, whether 
high or low ; this, indeed, his own special investigations 
have already shown, and in this sense the contribution 
to a “general physiology,” which his present volume ' 
offers, is gladly welcomed by us all. M. FOSTER. 


NERNST’S THEORETICAL CHEMISTRY. 


Theoretical Chemistry, from the Standpoint of Avo- 
gadros Rule, and Thermodynamics. By Prof. Walter 
Nernst, Ph.W. of the University of Göttingen. Frans- 
lated by Prof. Charles Skeele Palmer, Ph.D. of the 
University of Colorado. Pp. xxv.-697. (London: 
Macmillan and Co. 1895.) 

N°? one can compare the knowledge we possess 

to-day of the conditions and general laws of 
chemical change with the state of our knowledge’ ten 
years ago, without being much impressed by the enormous 
advances made in the last decade. Accurate and 
generalised knowledge of physical chemistry did not 
exist ten or twelve years ago. What is practically a new 
science has arisen, based on the work of such men as 

Guldberg and Waage, van’t Hoff, Ostwald, Arrhenius, 

Nernst, Raoult, Gibbs, and Thomsen, who built upon 

the foundations laid by Dalton, Avogadro, Berthollet, 

Faraday, Helmholtz, Thomson, and Clausius. The 

special mark of the new science is that it has been pro- 

duced, to use the words of Nernst, “by the co-operation 
of two sciences which hitherto have been, on the whole, 

quite independent of each other.” One hardly knows 
whether to speak of physical chemistry or chemical 
physics. 

The text-book of this new science is Ostwald’s “ Lehr- 
buch der Allgemeinen Chemie.” Notwithstanding the 
thoroughly satisfactory character of that work, there 
was room for another book which should treat the sub- 
ject in less full detail, and which should pay especial 
attention to the data and the conceptions that have been 
.systematised and applied ina general way. Prof. Nernst 
has written exactly the book that was wanted; and this 
book now appears ina form which brings it within the 
reach of all English-speaking students. 

The Theoretical Chemistry of Prof. Nernst deals with 
(1) the universal properties of matter, (2) the atom and 
the molecule, (3) the transformations of matter, and 
(4) the transformations of energy. The first section 
treats of (1) the gaseous, (2) the liquid, (3) the solid, 
state of’ aggregation, (4) the physical mixture, and 
(5) dilute solutions. The second section is devoted to 
(1) the atomic theory, (2) the kinetic theory of the mole- 
cule, (3) the determination of molecular weight, (4) the 
constitution of the molecule, (5) physical properties 
and molecular structure, (6) the dissociation of gases, 
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{7) electrolytic dissociation, (8) the physical properties 
of salt solutions, (9) colloidal solutions, and (10) the 
absolute size of molecules. Sections three and four are 
concerned with the subject of affinity. The author treats 
that part of this subject which is connected with the 
transformations of matter under the headings : (1) the law 
of chemical mass-action, (2) chemical staticsin (2) homo- 
‘geneous, and (4) heterogeneous systems, (3) chemical 
equilibrium in salt solutions, and (4) chemical kinetics. 
In dealing with the energetics of chemical affinity, Prof. 
Nernst treats of (1) the applications of the first law of 
heat, (2) temperature and (æ) complete, (4) incomplete, 
chemical equilibrium, (3) temperature and the velocity 
of reactions, (4) heat and chemical energy, (5) electro- 
chemistry, (6) photochemistry. An appendix contains 
accounts of the more important developments of 
theoretical chemistry in the year 1893. 
The ground covered by the book is evidently very 
- large, and very different from that traversed by the 
books on theoretical chemistry published ten years ago. 
Theoretical chemistry, as understood by Nernst, is 


* based on Avogadro’s law, and van’t Hoffs extension of 


that law to dilute solutions, the law of mass-action, and 
the laws of thermodynamics. It would not be very far 
from the truth to say that the book is concerned with 
the meaning of the sign of equality in chemical equations, 
and that the connotation of that sign is elucidated by 
applications of the laws of Avogadro and van’t Hoff, and 
the law of mass-action, bound together and lighted up by 
the laws of thermodynamics. 

The essential characteristics of the book, so far as I 
can judge, are the exceeding clearness in the statement 
of each problem of theoretical chemistry, the cutting out 
of irrelevant issues, and then the binding together of the 
apparently detached discussions into an harmonious 
whole by the application of the general principles of the 
molecular-atomic theory, and of chemical energetics. 

The treatment of osmotic pressure (may be chosen as 


- an illustration of these characteristics of Prof. Nernst’s 


book. The meaning of the term osmotic pressure is 
made clear on pp. 118-119, by the description of a theo- 
retical experiment on the diffusion of sugar in aqueous 
solution through a semi-permeable partition fitted with 
a movable piston. Unfortunately, the translator has 
rendered Lösungsmittel by “solvent material” ; had he 
used the term “solvent” (as he does in some other 
passages), the meaning would bave been better conveyed, 
Then follow lucid paragraphs on the methods of measur- 


ing osmotic pressure (I wish the translator had noe | 


allowed the phrase to pass, “ether containing consider- 
able benzene”), admirably illustrating the bearings on 
this problem of determinations of vapour-pressures, boil- 
ing points, and freezing points. Having thus, by adher- 
ing strictly to the problem under discussion, arrived at 


a clear conception of osmotic pressure, the author pro-s 


ceeds, in a few brief and clear paragraphs, to consitler 
the circumstances which condition the osmotic pressyres 
of solutions, viz. the concentration of the solution, the 
temperature, the nature of the dissolved substance, and 
‘the nature of the solvent. The outcome of the matter is 
then summed up in the statement—zhe lowering of the 
Sreezing point of a dilute solution is proportional to the 
number of molecules of the dissolved substance. This 
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summary at once suggests an inquiry into the range of 
applicability of the law of osmotic pressure, and the laws 
of solution in general ; and the inquiry leads to a state- 
ment of van’t Hoff’s extension of the Jaw of Avogadro. 
The experimental determination of molecular weights by 
the application of*the van’t Hoff generalisation is de- 
scribed (pp. 224-231) in that part of the book which deals 
with the determination of molecular weights. When the 
author comes to treat of dissociation he returns to the 
subject of os motic pressure, and shows how an appli- 
catiowof the hypothesis of dissociation to salts in dilute ` 
aqueous solutions leads to a far-reaching theory of 
chemical change, and he propounds this theory in a clear 
and practical manner. In one of the chapters dealing 
with ther mochemistry (pp. 565-567), the author, follow- 
ing van't Hoff, b rings the subjects of osmotic pressure 
and élegtrolytic dissociation within th® range of thermo- 
dynamical methods, y and, by a fundaniental equation, 
connects the e quilibrium ofa chemical system with such 
conditions as t emperature; pressure, and dissociation. 
Had Prof. Nernst been tempted to discuss such a side 
isstie as the past played by the solvent in bringing about 
electr olytic dissociation, he could not have arrived at the 


very general results to. which his strictly accurate and 


limited method of inquiry haveledhim. He does, indeed, 
devote a paragraph or two to this matter of the action of 
the solfent (e.g. pp. 232, 444). He is careful to note the 
great anterest and importange | of the question; at the 
same time he draws attention®to the fact, often over- 
looked, that no definite answer can be given to questions 
regarding the ‘existence of compounds of molecules of 
the solvent with molecules of the dissolved substance by 
the study of the osmotic pressures of dilute solutions, 
because the existence of such compounds would not 
affect the os’ motic pressure$ of fairly dilyte solutions, 

Prof. Nernst dismisses the so-called hydrate theory 
of solution ina short and somewhat contemptuous para- 
graph (p. 444); he speaks of this conception as having 
no theoretical basis, as having led to no general laws, 
and as based on an uncrRical examination of experi- 
mental data. 

A very admirable feature of the book is the care 
taken to warn the student against drawing unsound and 
inappli@able deductions from sound generalisations. For 
instance, at tfe beginning of the chapter on the physica 
properties of salt solwtions (p. 331), éhe statement is 
enunciated that he properties of an aqueous solution 
of a salt ave “nade up, additively, of the properties of 
the freejtons. And then the illegitimate and misleading 
inferences which may be, and some of which have been, 
deduced from this generalisation are noted in a few 
sentences, before the true meaning and applicability of 
the statement are developed. 

I s houldgike to deal at length with the author’s treat- 
ment of the law of mass-action, and the mahy appli- 
cations and developments of this law; but epace fgrbids. 
Among the applications of the law of mass-action I 
would ask the student to note that which serves to explain 
the discrepancies among the values for the strengths 
of acids obtained. by Ostwald by employing different 
methods of measurement (p. 438). 

The volume literally abounds in suggestions; new 
light is thrown on almost every question of theoretical 
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chemistry. When this book becomes generally known 
and studied by English chemists, it seems to me it will 
be impossible for any of them to refuse to acknowledge 
the marvellous advances which have been made in 
the science by the introduction of the conception of 
electrolytic dissociation. j 
I would recommend every studeùt of advanced 
chemistry to study this work. Merely to glance through 
it is little use: it must be studied laboriously ; and it will 
well repay the labour. Of course there are weak parts | 
in the book. I think the treatment of zke con®itution 
of the molecule is too sketchy ; and chapter vi. of Book 
iv., on electrochemistry, should, in my opinion, have been 
either expanded or omitted. 
Of the translation it is difficult to speak advisedly. 
.I think the translator has attempted an impossible ‘task, 
the task, ah. of literally qhanging German into 
` English. If the meaning of sentences in one language 
is to be conveyed in anether language, it seems to me 
that a paraphrase, not a so-talled literal translation, is 
needed. The task of translation must have been ex- 
tremely difficult ; the subject-matter is complicated, and 
German is not a language distinguished by its lucidity. 
The. meaning of the original issconveyed on the whole; 
but the sentences read strangely. $ee, for instance, 
the most peculiar sentence near the bottom of page 591. 
There is an extraordinary ‘sentence about “plucking 
fruit from stepping-stones, on p. 354. Several cases 
` of absolute mistranslation are to be found; for instanc& 
the sentence in italics in the ninth and tenth lines from 
the bottom ofep. 254, afid the sentence 4t the beginning 
of Book iii, p. 353. Beliebig is sometimes translated 
“ casual,” sometimes “selected.” : i 
I admit the great difficulty of the task undertaken by 
the” translato»: as I have said, he has generally suc- 
ceededgin conveying the meaning of the qriginal; but I 
think the rendering ifto English might have been at once 
more accurate, more etegant, and more readable, 
e M M. Parrigon MUIR. 











OUR BOOK SHELF. 


Bird Notes. By the late Jane Mary Hayward® Edited 
by Emma Hubbard. Pp. 181. (London: Longmans, 
Green, and Ço. 1895.) : 

Catalogue of the Birds of Prey (Accipitres and Striges). 
By J. H.eGurney, F.Z.S. Pp. 56. (Londot : R. H. 
Porter, 1894.) ` i 

-A DAINTY book is Miss Hayward’s, the pretty little pro- 

cess-blocks, representing a number of our common birds, 

matching the short sketches of avian habits. The 
lamented author had a “ deep-rooted love of the beauty 
of the*world”*® She Was a close and unwearied watcher 
. of bird traits, and her notes possess the charm of all 
original observations. Fr8m a scientifi@point of view, 
the,chief failing of many of the notes ifthat they endowe 
` the birds t8o largely with human consciousness. Mrs. 

Hubbard recognises the objegtion, and sayg something 

in favour of this “anthropomorphism”; but while such 

fancies are poetically attractive, and may be psycho- 
logically justifiable, they must always be of less value 
than the facts which give them birth. ’ 

_ The ornithological papers of the late Mr. J. H. Gurney 

were both numerous and -important, and in the volume 
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under notice we have further evidence that the son 
worthily carries on his father’s interest in the collection 
at Norwich Museum. All the birds of prey (hawks and 
owls) inthe Museum were catalogued by Mr. J. Reeve, 
the veteran custodian, and from this MS. catalogue, and 
his father’s “ List of Diurnal Birds of Prey,” Mr. Gurney 
has compiled the list of Accipitres and Striges. According 


to the list of the former order, the total number of exist- . 


ing species of diurnal birds of prey is now 470, of which 
at least 89 are only sub-species. The total number of 
existing species of owls is placed at 268, of which 87 
appear to be only sub-species. 

+ Before each bird’s name, in the two lists, a letter is- 
placed to mark the zoological region to which it belongs, 
on Mr. Sclater’s classification. 
the efficiency of this system is given by Mr. Gurney, in 
the following words: “ The way in which these several 
divisions [Mr. Sclater’s] are justified by the Birds of 
Prey, and especially by the Diurnal Birds of Prey, is 
remarkable, and if they were to be decided afresh by 
that class of birds alone they could not very well be 
improved upon. Seven-eighths of the Raptores are 
found in one region only—d.e. not in more than one; 


A striking testimony to .” 


and the regidh which has the greatest number is the — 


Neotropical or South-American region, which contains 
181 Hawks and Owls.” F ; 
The whole of the Raptorial collection of Norwich 
Museum is now being transferred to Norwich Castle; 
and the completeness of the collection can be judged 
from the fact that it comprises 403 out of the total of 
470 accepted species and sub-species of Accipitres, and 
195 out of 268 known species and sub-species of the 
order of Striges. Mr. Gurney may well be proud of the 
eet as and of the fine Castle Museum in which it is 
oused. . 


Prince Henry the Navigator, By C. Raymond Beazley, 
M.A, F.R.G.S. (Heroes of the Nations Series.) 


(Putnam’s Sons). 


' In this most interesting and valuable book, Mr. Beazley 


shows us clearly the growth of geographical knowledge, 
carrying his researches back earlier even than 130 A.D., 
he tells us that the first maps and charts of the old world 
are due to Eratosthenes and Strabo. Ptolemy succeeded 
them, improved their work, and, where’ knowledge failed 
him, made errors himself; the author writes thus of his 
great chart: “ Never was there a clearer outrunning of 
knowledge by theory, science by conjecture, than in 
Ptolemy’s scheme of the world (c. A.D. 130).” 

We gather much information concerning Greek and 
Arabic geographers, of the early Christian pilgrims, and 
of the discoveries of the Norsemen. Throughout the 
book, we watch, as it were, the growth and improve- 
ments of the maps and charts. We see the expansion of 
geography due to the crusades and land travel. Finally we 
are brought to Prince Henry the Navigator himself. From 
youth upwards, retired and studious, he withdrew him- 
self at the age of twenty-one to his Naval Arsenal at 
Sagres, and devoted the rest of his life to the accomplish- 
ment of his three chief objects—“to discover, to add to 


the greatness and wealth of Portugal, and to spread the 


Christian faith.” We can but marvel at this great man, 
at the untiring energy with which he worked, but still 
more at the greatness of that work. 

* Mr. Beazley has treated the subject in a very thorough 
apd interesting manner, and the numerous maps form a 
most important part of the book; they date from 
130.A.D,-1492. No pains have been spared to make the 
subject quite clear to the student. All through the book 
we see how the dominion of the sea has been continu- 
ously enlarged by the perpetual application of science 
fo the art of navigation. Ww. 
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An Elementary Treatise on Theoretical Mechanics. 
Part iii. Kinetics. By Alexander Ziwet, Assistant Pro- 
fessor of Mathematics in the University of Michigan. 
(New York: Macmillan and Co., 1894.) 


THE first two parts of this excellent treatise have already 
been noticed in these columns; this third part keeps 
up to the same excellence, and we look forward toa 
sequel, in the absence of any indication that the treatise 
_ is yet complete. 

We think the author would have done well to have 
followed the opinion of his American colleague, Prof. 
T. W. Wright, and to have reserved absolute measure- 

` ments to the Metric system of units, while using gravitation 
units only with the British foot and pound. These last 
units are too insular and provincial ever to be employed 
in cosmopolitan problems where results have to be 
translated into absolute measure ; and James Thomson’s 
word, founda, is never likely to be of any practical use. 

Lagrange’sand Hamilton’s generaldynamical equations 
-are expounded with clearness and elegance; the ap- 
plication of the principle of the Conservation of Areas to 

- the paradoxical motion of a kitten, let fall by his feet a 
short distance above a table, has excited considerable 
‘discussion recently at the Paris Acaderfy of Sciences; 
this problem would provide the author with an illustration 
of the methods of generalised coordinates. 

The copious list of authorities at the end of the chapters 
is a valuable feature of the book. G. 


LETTERS TO THE EDITOR. 


The Editor does not hold himself responsible jor opinions ex- 
pressed by his correspondents. Neither cun he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice ts taken of anonymous communications.]} 


Destruction of the Seismological Observatory at 
Tokio, Japan, 


I REGRET to say that a letter, which has just arrived from Tokio, 
informs me that Prof. John Milne has lost all his valuable seis- 
mographic instruments, with his library and many manuscripts, 
through a fire which has occurred at his house and observatory, 
Prof. Milne wishes me to announce that his address-book has 
been destroyed, but he will be able to forward vol. iv. of the 
Seismological Journal to those entitled to it, if they will send 
in their names to him, ‘‘ care of the Yapan Mail office, Yoko- 
hama,” He further wishes me to state that he has 600 
damaged copies of the Seismological Society’s Transactions, 
cand that from these he will be happy to complete sets. Ap- 
plicants for the copies of the 7rassactzons should address Prof. 
Milne, care of the Geological Society,. Burlington House, 
London, W. $ 

I am sure that scientific men all over the world will feel the 
deepest sympathy with Prof. Milne in his'great and, indeed, 
irreparable loss. He was preparing to return to Europe when 
the fire occurred, and he wishes to appeal to all who can furnish 
him with separate copies of papers relating to earthquake 
phenomena, to replace, so far as is possible, those he has loste 
by the destruction of his library. Joun W. Jupp. 

April r, 4 


On Mersenne’s Numbers. 


In 1644 the mathematician Mersenne asserted that out of 

the 56 primes not < 257, there were only 12 primes, viz. :— 
7 = I, 2,33 5s 7) 13, 17) 19, 35 67, 127, 257: 

which, taken as exponent (q), make the number N = (27 — 1) 
also prime. No proof was published, and even yp to now, 
this statement has only been partially verified : the verification 
is still one of the difficult problems of higher arithmetic. Ac- 
«cording to a paper by Mr. W. W. Rouse Ball, in the Messenger of 
Mathematics, vol. xx. p. 34, Mersenne’s statement has been 
verified for the 18 prime values of g < 60, and for 14 higher 
values, and one additional number N has been shown to be 
prime by Prof. Seelhoff, viz. wheng.+ 61. This left 23 cases 
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unverified, viz, 3 supposed to be prime (when g = 67, 127, 257); 
and the remaining 20 supposed to be composite (when g = 71, 
89, IOI, 103, 107, 109, 137, 139, 149, 157, 163, 167, 173, 181, 
193, 197, 199, 227, 229, 241). 
I have recently discovered the verification of one of the latter, 
viz. that 
(23%e- 1) is divisible by 7487. 


This can be readily verified directly by the method of Con- 
gruences. 

It has also been verified by actual division by Mr. R, Tucker 
(Sec. London Mathematical Society), who has kindly sent me 
the quotient consisting of 56 figures. The mode of discovery 
of thiw factor has been communicated to the London Mathe- 
matical Society, and will be sent to one of the mathematical 
journals. ALLAN CUNNINGHAM. 

March 23. 





Tan-Spots over Dogs’ Eyes. 


I TRUST you will allow me to point out that. the drift of my 
léttėr onthe above subject in NATURE, vol® 1. p. 572, has not 
been fully apprehended® Hitherto we seem to have no very 
clear cases in which wé@ can actually trace the operation of ' 
“natural selection.” I think, evhen examined, this will be 
found to be an instance? . ° 

The spots appear to have arisen in the dog as comparatively 
recent permanent markings—for protective purposes—after semi- 
domestication. As Mr. Worthington G. Smith says, they are 
not seen among wild animals allied to the dog. 

They appear to have arjsen since the original Red Dog—be 
he Dhole, Pariah, or Dingo—became pied, and at times: d/ack, 
through domestication. It is only ona black coat that the tan- 
spots would be conspicuous, and simulate eyes. e 

Perhafs Mr, A. R. Wallace may throw light on the matter. 
The spajs seem to be the only redlly permanent marking among: 
dogs, and are now being bred out.® e . E. Beat, 

© Sibsagar, Asam, February 19. 


Š ‘ 

Mr. PEAt’s suggestion appears tobe a probable one, and is 
supported by Mr. Worthington Smith’s observations (NATURE, 
vol. li. p. 57). The spots may have been protective to the 
animals during sleep, causing them to look as ifawake. The 
reason that they do not occurgin wild dogs may be that the 
latter conceal themselves when sleeping, which’ the ‘half- 
domesticated gnimals were not able to do. 

ALFRED R. WALLACE. 


= 


SHE AGE OF (HE EARTH. 


INCE physicists do not seem to be in complete 
accord on the question of the time which has 
elapsed sincè the earth first permanently crusted over, 
it may perhaps be as well to investigate the evidence to 
be obtaified from a study of stratified deposits. 

Ose of the first to raise a remonstrant voice against 
the philosophers who demanded practjcally unlimited 
time was Sir Archibald Geikie, whose original discussion 
of the @ata known regarding the present, working of 
rivers gave us the fraction ggy_ as representing the 
annual rate at which the Mississippi is lowering its 
basin. The surprise with which this result was received 
is now almost forgotten, in an unquestioning acceptance. 
The question of the rate of deposition was next treated 
by Dr. Haughton, in the year 188¢@, with hjs usual mathe- 
matical severity. Dr. Haughton, however, preferred to 
take into cogsideration six,other great rivers besides 
the Mississippiand thus obtained the fraction sgyo as 
representing the average thickness of rogk which is 
annually worn away from the terrestrial surface by the 
denudatioz of rivers. But the proportion of sea-bottom 
to land surface is as 145: 52, so that if the suspended 
sediment be spread evenly over the sea-floor, the average 
rate of accumulation will be ggg of a foot per annum. 
The maximum thickness of the stratified series was 
estimated by Dr. Haughton to be 177,000 feet, and thus 
if the rate of deposition in the past was on the whole 
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uniform and the same as that of the present, this 
thickness of rock would have required a period of 
1,526,750,000 years for its accumulation. Dr. Haughton 
is not a uniformitarian, consequently he divided this 
number by 10. Dr. Wallace next made what must be 
considered a great step in advance, by pointing out that 
the sediment which is carried into the sea is not de- 
posited uniformly over the whole sea-floor, but, as the 
Challenger dredgings clearly showed, along a compara- 
tively narrow marginal tract. Instead, therefore, of 
multiplying zgyp (the yearly rate of denudation) by 4%, 
he divided it by yy (the proportion of the area of enaxi- 
mum deposition tothe area of denudation), and thus 
obtained 28 millions as the number of years required for 
the accumulation of 177,000 feet of rock. 

A further correction was next made by Mr. C. Davison, 
who showed that the fraction gyp is obtained by an 
error in arithmetic, and that the true value is g7yy. In- 
troducing this fra@tion into Mr. Wallace’s calculation,-we 
obtain in round numbers 22 millons of years,’ a close 
approximation to the result, detluced from physica 
considerations, by Mr. Clawence King. f 

Of late years considerable asiditiéns have been made 
to our knowledge of thethickness of the systems of 
Stratified rock, and I present the follqwing table’ as 
representing the maximum thickness of all known 
formations down to the base of the Cambrian, a definite 
horizon marked, as is well known by the occurrence of 
fossil remains of most of the great subglivisions of „the 
Invertebrata :— 


7 . 
First appearance of 





System. Thickness in feet. 
Cambrian ... es 16,000 e 
© Ordovician .. © ¥4,000 
Silurian... 14,000 Fish 
Devonian ... “ee 20,000 
Carboniferoys ... © 21,000 *Amphibians . 
Permian ais 12,000 re Reptiles 
Trias 13,000 wai Mammals 
Jurassic... e 8,000 t 
' Cretaceous 14,000 t 
Eocene 12000 Eutheria 
Oligocene 12 000 
Miocene sree, 6,000 « 
` Pliocene 2 2,000 
.* ——— 
164,000 


The total thickness is 64,000 feet, lying in. a fairly 
continuous series, and calculating by Mr. Wallace’s 
method, this leads to the conclusion that, in round 
numbers, 21 millions of years have elapsed since the begin- 
ning of Cambrian times. The truth*of Mr. Wallace’s 
argument depends on the assumption tpat an area of 


maximum deposition retains a constant position dfring. 


the existence ofea geological system.. This is no doubt 
approximately the case, but so far as it is not, the devia- 
tion from sfability will render Mr. Waglace’s estimate 
deficient. On the other hand, as Mr. Wallace himself 
recognised, the area of maximum deposition does not 
extend uniformly round the coast line, but is concentrated, 
if one may so speak, near the mouths of rivers: the 
effect of taking this into account will far more than 
comperssate fo®any shifting of the area. It is unnecessary 
to ‘do more than point out that deposits, where ‘they 
attain their maximum thickness, are of # more or less 
deltgic nature, and were probably deffosited near the 
mouth of latge rivers, in seas more or less land-locked, 
From investigations in which. Į am now engaged, Iam 
led to conclude that where systems attain their maximum 
thickness, accumulation may have proceeded at the rate 
of one foot in a century, or even more rapidly. i 

` The question largely depends on the relative size of 
areas of denudation and deposition: an objector to 
my estimate may urge that accumulation at this rate 
involves the existence of areas of denudation of much 
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larger dimensions than the map will find room for. It 

is worth while to inquire into this, and a single example 

will suffice. Let us consider the coal measures of the 

British Isles. Suppose they cover, to the depth of 
half a mile, a circular area 300 miles in radius, having its 

centre somewhere over Anglesey, their volume will thus 

be 141,372 cubic miles; add to this 15,876 cubic miles for 
the deposits of greater thickness occurring over the North. 
of England, and South Wales and Somersetshire. This. 
gives a total thickness of 157,248 cubic miles. But since 

the maximum thickness is 12,000 feet, these will have 
accumulated, according to our assumption of 1 foot ina 

century, in 1,200,000 years. The coexistent area of de- 

nudation affords syg of a foot of sediment per annum, 
or ‘coocece8 cubic mile per square mile yearly. In’ 
1,200,000 years this will amount to nearly ṣẹ cubic mile 

per square mile ; and thus the 157,248 cubic miles of sedi- 
ment in the coal measures will have required a land surface 
1,572,480 square miles in area for theirsupply. This will 

be represented by a circular area with a radius of 707. 
miles, and that an area of land several times these dimen- 

sions may have existed north and west of the British. 
Isles during carboniferous times, is an assertion which 

most geologists*will be prepared to defend. 

So far as I can at present see, the lapse of time since 
the beginning of the Cambrian system is probably 
less than seventeen millions of years, even when 
computed on an assumption of uniformity, which to me 
seems contradicted by the most salient facts of geology. 
Whatever additional time . the calculations made or 
physical data can afford us, may go to the account of Pre- 
Cambrian deposits, of which at present we know too- 
little to serve for an independent estimate. 

No one can regard without satisfaction the introduction 
into Lord Kelvin’s argument of well-ascertained data as 
regards the melting points and other properties of rocks.. 
Dr. Joly finds the melting point of basalt to be even 
lower than that of diabase, viz. 815° C., a result in 
accordance with that found by other investigators. 
These facts, though of great assistance in supporting the 
short chronologists of the earth’s age, may prove 
embarrassing when the question of the physical state of” 
the interior of the earth is ready for reconsideration. 
Dr. Joly finds the value of d#/dp for basalt to be: 
o'o06, and for diabase, according to Carl Barus, it is 
0'021 at 1200° C, ; in either case the temperature gradient 
gains on the melting point gradient rapidly enough to- 
show that, at no great distance beneath the surface of 
the earth, the interior, if it consist of such rocks as- 
these, is in a state of liquidity. Geologists in general 
would probably be glad to purchase an internal liquid. 
shell at a cost of several millions of years. Would not, 
however, the admission of the existence of liquid shells 
in the interior of the earth, deprive the mathematical 
argument, as at present formulated, of all validity ? 

W. J. SOLLAS. 





THE ANNIVERSARY OF THE CHEMICAL. 
SOCIETY. 


TEE anniversary meeting of the Chemical Society 
was held at the Society’s rooms, on Wednesday 

pine 27, when the following officers and Council were 

elected :— i 


President, Dr. A. G. Vernon Harcourt, F.R.S. Vice-- 
Presidents (who have. filled the office of President), Sir F. A. 
Abel, K.G B., F.R.S., Dr. H. E. Armstrong, F.R-S., Dr. A. 
Crum Brown, F.R.S., W. Crookes, F.R.S., Dr. E. Frankland,. 
F.R.S., Sir J.-H. Gilbert, F. R.S., Dr. J. H. Gladstone, F.R. S., 
Dr. H. Müller, F.R.S., W. Odling, F.R.S., Dr. W. H. 
Perkin, F.R.S., Lord Playfair, K.C.B., F.R.S., Sir H. E.. 
Roscoe, F.R.S., Dr. W, J. Russell, F.R.S., and Dr. A. W. 
Williamson, F.R.S. Vice-Presidents Dr E. Atkinson, 
Horace T. Brown, F.R.S., Prof. F. R. Japp, F.R.S., Ludwig: 
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Mond, F.R.S., C. O'Sullivan, F.R.S.,and Prof. W. C. Roberts- 
Austen, C.B., F.R.S. Secretaries, J. Millar Thomson, and 
Wyndham Dunstan, F.R.S. Foreign Secretary, Prof. Raphael 
Meldola, F.R.S. Treasurer, Dr. T. E. Thorpe, F.R.S. 
Council, Dr. P., Phillips Bedson, Bennett Hooper Brough, 
Prof. Harold Dixon, F.R.S., Dr. Bernard Dyer, R. J. Friswell, 
Otto Hehner, Dr. F. Stanley Kipping, Herbert McLeod, F. R.S., 
W. A. Shenstone. Dr. Thomas Stevenson, Dr. W. P. Wynne, 
cand Prof. Sydney Young, F.R.S. 


Prof. Armstrong, F.R.S., the retiring President, de- 
livered his address, in which he gave an account of the 
work of the Society during the past year. The Faraday 
Medal was presented to Lord Rayleigh for the distin- 
‘guished services he has rendered to chemical science 
‘through the discovery of argon. Lord Rayleigh re- 
‘sponded in a few words, sharing the honour bestowed 
-on him with Prof. Ramsay. The President then called 
-on Prof. Ramsay, who laid before the Society an account 
of the discovery of Helium in Cléveite, and on Mr. 
‘Crookes, who described it spectroscopically. (These two 
.communications will be found in another column.) In 
‘the evening the Fellows and their guests dined together 

-at the Hôtel Métropole. Among those present were :— 


Dr. H. E. Armstrong, the Right Hon. Jas. Bryce, M.P., 
President of the Board of Trade ; the Right Hon. A. J. Balfour, 
e M.P., Sir Henry Roscoe, M.P., Mr. A. Vernon Harcourt, Lord 
Rayleigh, Sir Walter Prideaux, Clerk of the Goldsmiths’ Com- 
pany; Dr. W. J. Russell, Mr. T. F. Blackwell, Master of the 
‘Salter Company; Prof. Odling, Sir Owen Roberts, Mr. 
‘Carteighe, Mr. Lavers Smith, Dr. W. H. Perkin, Prof. Thorpe, 
Dr. J. H. Gladstone, Mr. W. Crookes, Dr. Stevenson, Mr. C. 
E. Groves, Prof. McLeod, Prof. Percy Frankland, Prof. Riicker, 
Prof, Dunstan, Dr. Atkinson, Prof. Ramsay, Prof. Emerson 
Reynolds, Prof. Dewar, Sir H. Gilbert, Prof. Smithells, Prof. 
Tilden, Dr. Wynne, Mr. Alex. Siemeas, Prof. Thomson, Mr. 
Thiselton-Dyer, Dr. Hugo Miiller, Mr. Norman Lockyer, Sir 
'P. Magnus, Prof. Meldola, Dr. W. H. Symons, 


A full report of the speeches made at the dinner 
-appeared in the 7zmes of the following day, and we are 
indebted to it for the following extracts :— 

In proposing the toast of the Houses of Parliament, the 
President, Dr. H. E. Armstrong, remarked with reference to 
argon, that the discovery which Lord Rayleigh and Prof. Ram- 
say had made was not a chance discovery, but was the out- 
«come of twelve years of hard work on the part of Lord Rayleigh. 
in pursuit of the fourth decimal. The interest in the newly- 
discovered argon would undoubtedly be an abiding one, and it 
was believed that its development would be one of the most 
extraordinary discoveries that had been made in ourtime. He 
salso referred to the discovery of Helium by Mr. Norman 
Lockyer, and its recent identification by Prof. Ramsay and 
Mr. Crookes. i 

Mr. Bryce, in responding to the toast, said : Physical science, 
-and particularly chemical science, very frequently came in con- 
tact with the work of the administrators of the Government, and 
hardly a day passed by when they were not connected in some 
way with electricity or chemistry. He had been greatly im- 
pressed by tbe progress made in the quantity of science teach- 
‘ing, which had in some places almost ousted the literary side of 
teaching. 
“however, the Universities had not yet provided adequate means 
for the preparation of science teaching ; and although there 
were a great many men teaching scientific knowledge and 
‘teaching it well, enough had not been done to give thema 
“systematic training and to make them not only scientific men, 
but skilful, finished, and experienced teachers of science as a 
special branch of instruction, A good deal remained to be 
-done in that way. 

Mr. Balfour made the speech of the evening in proposigg 
*¢ Prosperity to the Chemical Society.” In the course of his 
remarks, he said: Inthe last speech to which we lisjened wish 
so much pleasure, the President of the Board of Trade reminded 
‘us that his department—one of the most important departments 
in the Government—was brought face to face and in the closest 
relation to science almost every day in connection with one or 

e other of the great practical questions with which it has to deal. 
Undoubtedly that is so, but I think he will probably agree with 
me when I say that we politicians—he and I who are engaged 
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In spite of that large quantity of science teaching, , 


in the work of every-day political conflict—cannot boast that we 
or those whom we represent are in the position of using science 
as the handmaid of great national purposes, or that we have 
the power to turn it and direct its great forces whither we will. 
For my own part, though the last thing I wish to do is tosug- 
gest that the work of practical politicians is other than a work 
which takes the highest qualities of a man, still I have to admit, 
on looking back on the history of civilisation, that if we want 
to‘isolate the causes which, more than any other, conduce to the 
movements of great civilised societies, you must not look to the 
politicians of the hour on whom, it may be, all eyes are fixed ; you 
must look to those who, often unknown by the multitude, whose 
work, jit may be, is never properly realised by the men of their 
country till after they are dead—you must look on them and 
on their labours to find the great sources of social movements. 
It is to those who, very often with no special practical object in 
view, casting their eyes upon no other object than the abstract 
pure truth which it is their desire to elucidate, penetrate further 
and further into the secrets of nature and provide the practical 
man with the material upon which he works—these are the men 
to whom, if you analyse the social forces to@heir ultimate units, 
we owe most, and to @roduce such men, and to honour such 
men, and to educate sucl»men, does the Society, whose health 
I am now proposing, devote its gest energies. I do not think, 
so far as I am acquainted with Scientific history, that English- 
men need fear that they have been behind the rest of the world 
in evolving those root ideas which are the sources of great 


discoveries, whieh are themselves great discoveries, and 
which are, too, the sources and roots of other great 
discoveries. It may be, however, that though, as a nation, 


we have been as productivé as other nations—I put it modestly 
—in the men of genius who have made these fundamental dis- 
coveries, we have not, as a nation—and I doot think we 
have—s@fficiently realised how great a bearing theory in these 
modern days must necessarily* have upon practice if we 
are to k&ep pace with the rest of the world. We have produced 
®great theorisis—none greater. We have produced men of great 
practical genius—none greater. I am not sure, however, that 
at this moment we are not behindgone at least of the great 
nations of the continent, perhaps more than ohe, in the art of 
combining theory and practice—in the art of so welding to- 
gether in a great organic and self-supporting whole the man of 
genius, who at one end of the scale discovers a new law of 
nature, and the man of practice, on the other hand, whose pusi- 
ness it is to turn these discoveries to account. ®I do not venture 
upon a subjectgupon which, after all, I am not wholly com- 
petent, and I will not develop this ¢ubject at greater length ; 
but I should like to do what I can to,dispel the prejudice which 
certainly exists at this moment in certain influential quarters 
against technical education properly understood. Technical 
education properly understood, suffers greatly under technical 
education improperly understood, and there is so much nonsense 
talked upon thjs subject, there is so much money uselessly spent, 
there are so many things taught to persons who do not want_to_ 
learn~them; ang which, if they did want to learn them, 
they coufd by no possibility turn to practical account, 
that eit is no “matter of astonishment that some persons 
are disposed to say that ‘‘technical education is only the 
last bit of political humbig, the last new “scheme for turn- 
ing out asbrand new society ; it is worthless in itself, and not 
only is it worthl@s, but it is exceedingly expensive.” While I 
think that those who object to technical education have their 
justification, it yet remains true that if you include, as you ought 
to include, within the term technical education, the really 
scientific instruction which would turn scientific discoveries to 
practical account—if that is what you mean, or what you ought 
to mean, by technical instruction, theg there ismothing ef which 
England bas at this moment any greater need, and there is 
nothing which@if she, in her (lly, determines to neglect it, 
will more c nducegto the success of her rivals in the markets 
of the world, and to her inevitable abdication of the position of 
commercjal supremacy which she has hitherto held. I do not 
deny that manufactures and gommerce have received an immense 
amount of gain from theoretical investigations, and, as every- 
body will admit who has even the most cursory acquaintance 
with, let us say, the history of discoveries in electricity and 
magnetising power, science has been the means of great gain 
through industrial development. While both these things are 
true, I am the last person to deny that it is a poor end, a poor 
object for a man of science to look forward to of merely making 
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money for himself and other people. After all, while the effect 
of science on the world is almost incalculable, that effect can 
only be gained in the future, as it has only been gained in the 
past, by men of science pursuing knowledge for the sake of 
knowledge and for the sake of knowledge alone; and if I 
thought that by anything that had droppei from me to-night I 
had given ground for the idea that I lookef on science from what 
is commonly called a strictly utilitarian point, that I measured 
its triumphs by the number of successful companies which it 
had succeeded in starting, or by the amount of dividends which 
it gave to capitalists, or even by the amount of additional 
comfort which it gave to ‘the masses of population, I should 
greatly understate my thought; but I know that this great Spciety, 
while it has in view these useful objects, still puts first of all 
the pursuit of truth as its object and as the cause to which 
every man of science pays his devotion. Truth, not profit, must 
necessarily be the motto of everybody of scientific men who 
desire to be remembered by posterity for their discoveries. 
These things can be done only from a disinterested motive, and 
it is because I believe that societies like the great Society Iam 
addressing do moréthan any other organisation to attain that 
great object, because I think they bring together men engaged 
in congenial pursuits, because the stĦnulus of minds brought 
close to other minds with ehonourable motives, and the 
honourable rivalry of men engagad in the same great task, must 
lead to an enormous expansion of our knowledge of the secrets 
of nature, that I, as an outsider, not belonging to your body, 
but in the name of the public for which I fenture to speak, 
wish you all success and all prosperity. 

The President briefly responded tg the toast. 

Mr. Vernon Harcourt proposed ‘‘ Pastas Societies,” coupled 
with the name of Lord Rayleigh, who briefly responded. 

Sir Henry Roscoe proposed ‘‘ The Visitors,” and Sir Owen 
Roberts and Prof. Riicker responded. . 

Dr. W. J. Russell proposed *‘ The President,” who cgncluded 


with the toast of ‘The Ge@retaries,” coupled with the name 


of Prof. Thomson, 





.' . 
SIR HENRY CRESWICKE RAWLINSON, BART, 


ENRY CRESWICKE RAWLINSON was de- 
scended from the family of Rawlinsons who,in the 
lastecentury, settled down &t Chadlington, in the county 
of Oxford; he was born April 11, 1810, and in 1862 he 
married Louisa Caroline Harcourt, daughter of Henry 
Seymour, of Knoyle, Wilts, and he died on March 5 
last. At theearly agé“of seventeen he went out as cadet 
to India, and in a very short time made himgelf an excel- 
lent Persian scholar; in 1833 he was sent to Persia, his 
fine command of the language of that country, no doubt, 
influencing his selection by “John Compamy.” For six 
years he served diligently, and filled many military posts 
in the great cities of Persia, and he suéceeded ig infusing 
something nearly akin to order in the forcgs of the “ King 
of Kings.” In 1839 the relations between England and 
Persia became “strained,” and Rawlinson left the 
country for Afghanistan; in 1840 he was appointed 
Political Agent of the Indian Governmeat in Madaha, 
a post which he held until 1842. Daring these years he 
wielded the sword as often as the pen, and his courage 
and personal bravery in the field made him a-terrible 
opponent of the wily Afghan. In 1844 he was sent to 
Bagdad as H.B.M.’s Consul for Turkish Arabia, and in 
1851 be was {made Consul-General, the importance of 
Bagdad being, thanks to Rawlinson’s labours, fully recog- 
nised. In 1855 he was made Crown Director of the 
East India Company, and in «856 he “was promoted to 
the dignity’ of K.C.B.; two years later he was elected 
Member of the India Council, and in 1859 þe ‘was sent 
to Teheran as Minister Plenipotentiary. He represented 
in Parliament for a short time (1865-1868) the borough 
< Frome, but a Member's life offered no attractions to 
im. 
The above brief statement of facts will indicate suffi- 
ciently the abilities of Rawlinson, who was a man equally 
able as a statesman, diplomat, and soldier; but there is 
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yet another side of him of which nothing has been said, 
and it is that of the scholar. Before Rawlinson had 
been five years in India, he had read the greater part of 
the literature of Persia, and he was even at that time 
(1832) a skilled and fluent talker in Persian; long pas- 
sages from the finest poets he had learned by heart, and 
his conversations were so full of extracts from them, that 
a native once described his talk as “a garden of pearls 
inmetre.” From modern Persian to the ancient language 
is, relatively, but a step, and when Rawlinson - found 
himselfin Persia in 1833, he turned his mind to the study . 
of the remains of the kings who had cut their records in 
the rocks in the cuneiform characters. So far back as. 
1835, he copied the tablets at Hamadan, and without the 
help of books, or even any knowledge of the alphabet: 


worked out by Grotefend in 1802, by making the same, © 


guesses as Grotefend, he identified correctly the names 
of Hystaspes, Darius, and Xerxes. In 1836 he collated 
the first paragraphs of the great Behistun inscription. 
with the tablets at Elwend, and identified the old Persian , 
forms of the names Arsames, Ariaramnes, Teispes,. 
Achaemenes, and Persia; by this time. he had made an 
alphabet of eighteen characters, Early in 1837 he had 
copied all the other paragraphs of the Behistun inscrip- 
tion, and in the winter of that year he sent to the Royal 
Asiatic Society his translation of the two first paragraphs 
which recorded the genealogy and titles of Darius Hys- 
taspes. Without any desire to belittle the work of other 
investigators, we must say that these would have been 
inexplicable if the systems of transliteration followed by 
Grotefend and Saint Martin had been employed, and 
whatever else may be theirs, Rawlinson’s discovery at 
this period of the phonetic values %4, b, #2 and 2 is 
beyond all doubt. About this time he decided that the 
translation of the Persian cuneiform texts could only be 
effected by a knowledge of Zend, and he set to work to 
master the contents of the work of Anquetil du Perron 
and M. Burnouf’s commentary on the Yacna, which 
was, however, not in his hands until 1838; he obtained 
some assistance, too, from a priest of Yezd, who trans- 
lated for him some Zend MSS. In 1838 Rawlinson dis- 
covered the phonetic values of %, w, 2, v, th and 7h, and 
in 1839 he had practically settled the alphabet, which in 
all essential points agreed with that of Lassen, published 
in his Alt-persischen Ketlinschrifien., Here must be 
noted the fact that Rawlinson never contested the 
priority of alphabetical discovery with Lassen, even 
though there is abundant proof that all he owed 
to Lassen was a single phonetic value; but what he 
did claim, and claim rightly, was the credit of having 
translated literally and grammatically two hundred lines- 
of cuneiform writing which contained historical state- 
ments of the greatest value, for the first time, as early as 
1839. Inthis year, while he was putting the final touches 
to his work, political necessity caused him to be sent from 
Persia to Afghanistan, and his studies were so much 
interrupted during the next five years, that he was unable 
to publish the result of his labours until 1847.1 
Meanwhile the mound of Kouyunjik, which marks the 
site of the palaces of ancient Nineveh, was being ex- 
plored by Mr. Layard, and the mound of Khorsabad, 
some few miles off, had begun to yield splendid results 
to its talented excavator, M. Botta. That Kouyunjik 
formed part of old Nineveh was always well known, and 
so far back as 1820 Mr. Rich picked up three fragments 
of clay tablets inscribed in cuneiform writing, As soon 
ag Rawlinson could obtain copies of the inscriptions dug 
out by Mr. Layard, he devoted himself to the study of 
them, and the practical outcome of these labours were 
his publications :—“ A Commentary on the Cuneiform 
Inscriptions of Babylonia and- Assyria; including. 
readings of the inscription on the Nimrud Obelisk, and 


1 In the tenth volume of the Journal of the Royal Asiatic Society. 
(London, 1847.) 
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a brief notice of the ancient kings*of Nineveh and 
Babylon,” London, 1850; and “ Outline of the History 
of Assyria,” London, 1852; and “Notes on the Early 
History of Babylonia,” 1854, He had also in 1850 and 
1851 revised the “ Inscriptionsin the Cuneiform Character 
from Assyrian Monuments,” which Mr. Layard published 
in 1851. Curiously enough, though Rawlinson’s translation’ 
of the Behistun inscription was accepted generally, there 
were many, and Sir G. C. Lewis was among them, who 
stated unhesitatingly that the cuneiform inscriptions had 
not yet been accurately deciphered, and we owe it to 
Mr. Fox Talbot that this view was proved to be erroneous. 
Rawlinson had undertaken to publish a series of cuneiform 
texts with English translations of the same for the 
‘Trustees of the British Muséum, and Talbot, having 
obtained a set of the plates of the text of the great 
Tiglath Pileser inscription,- began to work at an in- 
dependent translation which, when finished, he sent in 
a sealed packet to the Council of the Royal Asiatic 


. Society, pointing out that if his own translation and that 


of Rawlinson, when it appeared, should agree, a strong 
proof of the accuracy of Rawlinson’s system would be 
established. The Council appointed a Committee con- 
sisting of Dean Milman, Whewell, Ga®dner Wilkinson, 
Grote, Cureton, and Prof. Wilson as examiners, and they 
asked Rawlinson, Oppert and Hincks to send in versions 
of the same inscription by a certain date. Talbot’s 
arrived first, Rawlinson’s next, Hincks’s next, and Oppert’s 
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next; the last two scholars could not, however, translate | 


all the inscription for want of time. The four independent 
translations! were carefully examined, and it was found 
that they agreed as to general sense in a marvellous 
manner, and the Committee rightly judged that the 
decipherment of the cuneiform inscriptions was a fait 
accompli, Rawlinson, however, translated the whole 
> text, while his three competitors left passages here and 
there unrendered. 

In the matter of publication, Rawlinson’s greatest 
work was undoubtedly the “Cuneiform Inscriptions 
of Western Asia” in five vols. folio, which he 
prepared for the Trustees of the British Museum; here 
he supplied material for generations of workers, and gave 
the proofs of his knowledge and ability in cuneiform 
matters, which have justly earned for him the title of 
“Father of Assyriology.” Between the years 1858 and 
1875 he largely assisted his brother Prof. Rawlinson 
in his works on Oriental history, and a large share 
of whatever credit attaches to them is due to him. 
His last published translation was that of the cylinder 
of Cyrus, which recorded his conquest of Babylon ; 
it appeared in the Journal of the Royal Asiatic 
Society, new series, vol. xii. (1880) p. 70. As was 
to be expected, honours were showered upon Raw- 
linson from all parts of the civilised world. He was 
elected to a Trusteeship of the British Museum—a much 
coveted honour—in 1876; Oxford, Cambridge, and Edin- 
burgh gave him honorary degrees ; Prussia awarded him 
the “ Ordre pourle Mérite”; andthe Academies of other 
countries elected him to Memberships. In summing up 
his labours, it is hard to say whether he did most for 
cuneiform scholarship, or to advance the interests and 
empire of Her Britannic Majesty in the East. Small- 
minded men, wishing to lessen Rawlinson’s merits, have 
harped upon the fact that Lassen made his alphabet 
before Rawlinson ; but this he freely admitted, only says 
ing in reply that he never saw it until 1839. That Raw- 
linson was the first European who translated cuneifgrm 
inscriptions, is beyond all doubt, and from first to last, 
z.e. from 1835 to 1895, he exercised a wise and beneficent 
influence over cuneiform studies which cannot be over- 
rated. His position in Persia gave him unrivalled 
opportunities, which he used to the best of his ability, 

1 See Rawlinson, “Inscription of Tiglath-Pileser I., King o Assyria, 
about rr50 B.C.” (London, 2857.) 
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and as Consul of Bagdad from 1844 to 1855, his strong 
but silent power was freely exerted on behalf of Mr. 
Layard while carrying on his work at Kouyunjik ; be- 
yond all doubt is it the fact that he has done more for 
cuneiform research and excavation than any other man 
living or dead. It must never be forgotten, too, that he was- 
the only early excavator who had fully qualified himself 
to understand his work, and of them all he was the only 
one who could read cuneiform. He was a fine example: 
of the English soldier, now only too rare, for to the 
bravery of the warrior he added the courtesy of the 
diplamat, and a wide knowledge of Oriental countries, 
languages, and history ; his modesty was as great as his 
learning was deep. His ready wit and honest straight- 
forwardness made him a favourite at every Oriental 
Court, and helped greatly to bring his plans to a suc- 
cessful issue; and his fearless bearing and manly love 
of warlike exercises attracted to him the admiration 
of the Indian and Persian soldiers who came in 
contac? with him. è His tolerance lede men, both im 
the East and in the West, to confide in him, while 
his natural good-heartedngss often made them like 
him as much as fhey «rusted him. Other English- 
men have left behind themin the East fame for a certain 
exploit, or rengwn as great horsemen, &c., but no man 
was more feared and liked throughout the East than. 
Henry Creswicke Rawlinson. He was a thorough 
Englishman, and withthim English interests were para- 
mount everywhere ; he never forgot, too, in spite of his 
gracious bearing to all, that he was a trusted servant of 
the “ Right Honourable John Company Sahib Bahadur.” 
Whergver he went he impfessed his personality in a 
marvellous degree, and an id@aeof the reputation which 
he left behind him in Bagdad may be gained from the 
remark which an old native of that city made toa British 
merchant some years ago. “Sahib, jn the days of 
Rawlinson Sahib, may God lengthen his life, if you had 
put an English hat on the head of a dog and sent him 
through the bazaar, the Turks would have made way for 
him and bowed to him on thg right and left as he passed, 
and now they spit on us as they pass us@ = 


—_——* 





NOTES. 


on 
WE are glad to learn that Prof. Huxley is now rapidly 
recovering Rom his recent atta@k of influenza. 


REFERENCE was made last week to the activity and 
great development of the Brooklyn Institute of Arts and 
Sciences. Among the most successful of its recent en- 
terprise@ must *be counted the establisment of a summer 
schgol of biolegy by the sea. The first session was held 
in July and August 1890, at Cold Spring Harbour, on 
the north shore of Long Island, in a building lent by the 
New Yêrk Fish Commissioners. The schoel annually in- 
creased in size and importance, and a specially designed 
laboratory, capable of accommodating fifty students, was last 
year opened for work in the same locality. The laboratory 
is well arranged for the purposes of lectures and practical 
instruction, and possesses private laboratories for investigators, 
a library, aquaria with running water, both saft and fre&h, boats, 
microscopes—gndeed everythigg needed to make profitable a 
summer at the sea-shore, Jt is impossible to over-estimate the- 
advantages which marine laboratories afford for she purpose of 
biologi€al instruction ; and America may be congratulated: 
upon the successful inauguration of an institution specially 
adapted to subserve this important end. 


We drew attention a short time ago (NATURE, vol. xlix. 
p. 597) to the fact that the late Sir W. Macleay had willed to- 
his executors the sum of £12,000, for the foundation of a chair 
of Bacteriology in the Sydney University. The terms of the 
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’ bequest provided for a six months’ course on the subject, to be 
‘binding on every student before being admitted to a science or 
‘medical degree at the University, Pending the inability of the 
‘Senate to accept, within a month after notice of the legacy, the 
conditions contained in a memorandum annexed to the will, the 
legacy was to be void, and the sum giveneover to the Linnean 
Society of New South Wales, for the endowment of research in 
bacteriology. On receiving the money, the senators, the majority 
-of whom are lawyers, have sought a judicial interpretation of 
the words ‘‘six months’ course,” and have secured the hand- 
-some endowment to themselves, on the ruling of Court, for 
disposal on their own terms. What they wil] do with it re- 
mains to beseen. Sir W. Macleay had been a member of the 
Senate, and his impression of its conduct may be gauged from 
the fact that in bequeathing this very legacy he took especial 
pains to protect his executors against that which he termed “its 
very uncertain views.” In this he has failed! ‘‘ Sharp,prac- 
tice” may be a conv€ntional, but it is hardly a befitting,term for 
‘the behaviour of the Senate, which thus’expresses the gratitude 
of a colony for the devotion of a life and fortune to the advance- 
ment of science and scientific e@ucation.« 


We understand that the Macleay memorial volume is selling 
very slowly, Its promoters are considerably, to the bad on' the 
undertaking, 

Dr. Dogperck would be glad ifgastronomers who notice 
shooting stars having radiants south of the gquator, will send 
their observations for discussion to the Hong Kong Observatory, 
where some attention is being paid to southern shooting stars. 

. . 


GENERAL SIR GEORGE,CHESNEY, to whom belofgs the 
credit of originating and organising the Royal Indian 
Engineering College at Coopers Hill, died on Sunday. 

. 


Pror, Lupwié SCHLÄFLI, the well-known Swiss mathe- 
atician, has just died at Berne, at the age of eighty. In 1853 
he was appointed professor of mathematics at the University of 
Berne, where he first acted as pyivat-docent, but some time ago 
he gave up his past on account of his advanced years. 


Messrs, SOTHEBY, WILKINSON, AND Hopet will include 
the original autograph manuscript of Gilbert White’s ‘* Natural 
History and Antiquities óf Selborne ” in their sale commencing 
April 22, Several passages ig the manuscript have not been 
published, and the whole has never passed out of the possession 


f the lineal descendants of the author. 3 


Tue Geologists’ Association have arranged an excursicn to 
the Tertiary Beds of the Isle of Wight, duritg East@r, under 
the direction of Mr. R. S. Herries and Mr. He W. Monckton. 
The party will leave London next eThursday, and will return 
on the following Tuesday. 


e 
Tue Liverpool Marine Biology Committee®have appointed 
Mr. J. C. Sumner, from'the Biological Laboratory of the Royal 
‘College of Science, South Kensington, as Curator of the Port 
Erin Biological station. 


Dr. JENTINK, of Leyden, has recently drawn attention to the 
scantines® of trusvorthy evidence concerning the distribution of 
the two species of Rhinoceros which inhabit thg Malay archi- 
‘pelago. It is sometimes stated that both specie (2. sumatrensis 

‘and &. sondaigus) are to be found in Borneo, Sumatra, and 
Java; but it appears that nothing can be’ maintairf&d with 
absolute certainty at present, except*that Æ. sondadcus inhabits 
Java, and &. seenatrensis both Sumatra and Borneo. It is 
clearly desirable that any authentic information bearing upon 
this point should be brought to light, if yet unpublished, 


THE Biological and Microscopical Section of the Academy of 
“Natural Sciences of Philadelphia have just sustained a severe 
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loss by the sudden death of Dr. George A. Rex. Dr. Rex was 
the highest authority an the Myxomycetes in the United States, 
He was the author of numerous species, which, owing to his 
extreme conservatism, will doubtless continue to bear his name. 
Many forms, new to him, remained in his collection unnamed 
„for years, and were ‘only published when he had thoroughly 
convinced himself that they were really new to science. 
Although he was interested principally in the Myxomycetes, 
he was an earnest student of the lower orders of fungi, and an 
ardent admirer of everything beautiful in microscopic nature. 


WE have also to record the deaths of a number of 
other scientific workers in the United States. Dr. Darwin 


G. Eaton died in the evening of March 17, aged seventy-. 


two. He was prominent as an instructor in the Packer 
Institute and in the Long Island College Hospital. His 
works belong chiefly to chemistry and astronomy. He 


was twice a member of Government parties to observe 


eclipses of the sun. Dr. P.H, Vander Weyde died a few hours . 


later, on the 18th ult. He was born at Wymeguen, Holland, 
in 1813, and removed to New York in 1849. He taught in the 
University of the City of New York, at Cooper Union, and 
Girard College. Dr. Henry Coppee, acting president of 
Lehigh University, 'died March 20, at Bethlehem, Pa., aged 
seventy-five years. He was elected Regent of the Smithsonian 
Institution in 1874. Mr. Isaac Sprague, well known as a 
botanist and artist, and illustrator of botanical works, died at 
Wellesley Mills, Mass., March 13. 


WE notice the announcement of the death of Mr. A. G. 
More, who for many years exercised an influence of a special 
kind on the zoologists and botanists of Ireland as an’ authority 
to whom they implicitly referred questions on the subject of the 
determination of the species of Irish birds and Irish plants. 
Under the modest title of ‘‘ Contributions towards a Cybele 
Hibernica,” in conjunction with the late Dr. David Moore, he 
published in 1866 an excellent account of the geographical 
distribution of plants in Ireland. Another good piece of work 
by him’ was his list of Irish birds, published in the year 1885, 
in connection with the collection in the Dublin Science and Art 
Museum, and in 1887 he published an excellent guide to the 
Natural History Department of the Museum, He succeeded 
Dr. Carte as Curator of that department, but illness compelled 
him to retire in 1887, after twenty years’ service. 


THE annual banquet of the Institution of Civil Engineers 
took place on Wednesday, March 27, a distinguished company 
being present. Sir Robert Rawlinson, K.C.B. (the President) 
occupied the chair, and among the guests were the Duke of 
Cambridge, the Duke,of Teck, the American Ambassador, the 
Marquis of Salisbury, Sir John Fowler, Sir Frederick Bram- 
well, Sir Redvers Buller, Mr. C. T. Ritchie, Sir F. A. Abel, 
Sir George Stokes, Sir Courtenay Boyle, Sir John Donnelly, 
Mr, Henry Kimber, M.P. (Master of the Merchant Taylors’ 
Company), Dr. Anderson, Sir B. Baker, Mr. C. Barry, Prof. 
Forbes, Dr. Frankland, Mr. Hawksley, Dr. Kennedy, Sir G. 
L. Molesworth, Mr. Preece, Mr. Rennie, Prof. Roberts-Austen, 
Sir David Salomons, Prof. Unwin, Mr. Walmisley, and Mr. 
Yarrow. The Marquis of Salisbury, in proposing the toast of 
“ The Institution of Civil Engineers,” dwelt upon the system of 

esanjtary military reform set on foot by Sir Robert Rawlinson, 
‘and which has had such benefical results, He continued :— 
The systemehas yet some advance to make, and I hope some 
day the civil engineers, if the military engineers do not do it, 
will remove the reproach of typhoid fever from our barracks. 
But an enormous distance has been traversed by the genius of 
civil engineers, and by none more than by the President who 


occupies your chair ; and I think it has reacted on civil society. _ 


We never really took in hand the sanitation of our civil popu- 


_ Paper. 
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lation until we had been taught by necessity, by the evils 
attacking our military forces, and the remedies that were 
adopted, to confront those evils; and the result of the last 
forty years of sanitary exertion on the part of civil engineers, is 
one of the most splendid triumphs in the history of any pro- 
fession which has adorned this country. You have done what 
many 2 continental nation wishes it could imitate you in doing. 
You have driven cholera from your shores. It can no longer 
make any impression upon us, and year by year the health of 
the population grows, the sanitary reforms increase, and you 
have converted all those who once doubted to believe in the 
sanitary character of the maxims which yon inculcate and the 
methods which you propose. 


Mayor CARDEW’S report on the circumstances attending the 
accidents which have lately occurred in London, in connection 
with electric light mains, has been published in a Parliamentary 
The accidents were of two kinds—those due to severe 
electric shocks caused by strong electrification of the surface of 
the ground, and those resulting from explosions in the street 
boxes through which the electric light mains run. In the City 
cases investigated by Major Cardew, the immediate causes of 
the accidents were : the breaking down of the insulation of a 
high pressure main in a street box, causing the formation of a 
powerful electric arc between the outer conductor of this main 
‘and the end of an iron pipe, forming a conduit for the mains, 
which projected into this box, and the consequent charging of 
this pipe to a dangerous extent ; and the presence of gas in the 
Electric Light Company’s pipes and street boxes to an amount 
which formed a highly explosive mixture afterwards fired by the 
electric arc. In the case of explosions in the St. Pancras dis- 
trict, it was suggested that the explosive gas was derived from 
the sewers, and also that it was hydrogen generated by electro- 
lytic action, Major Cardew could find, however, no trace of 


-such action, and, after careful consideration of the evidence and 


his own investigations, he concludes that the explosions were 
caused by the firing of a mixture of coal-gas and air by an 
electric spark. No time should, therefore, be lost in removing 
these two existing causes of danger, namely, the possibility of 
an accumulation of coal-gas in the conduits and that of the 
occurrence of an electric spark at the mains, whether the mains 
be insulated or of bare copper strip, such as is used by the St.- 
Pancras Vestry. This Vestry has previously had their attention 
drawn to the necessity of efficient ventilation, but have failed 
to remedy the defects. The inquiry elicited the fact that there 
are only eleven ventilating pipes and three ventilating covers to 
street boxes for a total length of six and a half miles of conduit, 
a proportion quite inadequate for the immediate escape of gas 
from the conduits. Major Cardew recommends that accumula- 
tion of gas should be prevented by thorough ventilation, by 
making the sides and bottoms of street boxes impervious to 
gas, and by filling up the boxes as far as practicable with inə 
combustible material. It is to be hoped that the Board of 
Trade will see that his recommendations on this and other 
sources of danger are acted upon. 


THE New York Academy of Sciences, on Wednesday, 
March 13, repeated the experiment, begun last year, of giving 
an annual exhibition, with very gratifying results. Numerous 
scientific instruments were sexhibited; the apparatus which 
excited most general interest being one for testing and phow- 
graphing the voice. i 


A MEETING of the Institution of Mechanical Engineers will 
be held on Wednesday evening, April 24, and Friday evening, 
April 26, at 25 Great George Street, Westminster. The discussion 
will be- resumed, on the Wednesday evening, upon the governing 
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Captain H, Riall Sankey. The third report to the Alloys Research: 
Committee will be presented by Prof. W. C. Roberts-Austen, 
C.B., F.R.S., and also appendices to it on the elimination of 
impurities during the process of making ‘‘best selected ’” 
copper, by Mr. Allan Gibb, and on the pyrometric examination. 
of the alloys of copper and tin, by Mr. Alfred Stansfield. The. 
anniversary dinner will take place on Thursday evening, 
April 25. , 


Tue New York signal service office, a branch of the United 
Statesweather bureau, has just been removed from the Equit- 
able building, No. 120 Broadway, which has been its head- 
quarters for twenty-four years, to the new Manhattan Life Insur-. 
ance Company's building, No. 66 Broadway, which is now one 
of the highest buildings in the world. The bureau will occupy 
the twenty-first, twenty-second, and twenty-third stories in the 
tower, and the observations will be made at a height of 356 
feet above the street, or 9380 feet above tide water. The old. 
quarters were only 185 fget from the street. * The equipment 
will all be new, and will incluge electric signal lights, which. 
can be seen as far as Asbury Bark and Fire Island. When the 
weather bureau was established in 1870, it occupied the top 
floor of a building in Wall Street for a few months. On the. 
completion of the Equitable building, that was selected as then 
the highest in the city, but the rapid growth of tall office build- 
ings all around has made it undesirable as an observing. 
station. Even th® present lofty quarters will soon be over- 
topped py the building of the American Surety Company, 
twenty-seven stories high, on thescorner of Broadway and Pine 


Streets,*between the Equitable ang the’ Manhattan buildings. 
o ~ 
EXTENSIVE geological researches have been made by Russian 


mining officers, a6 well as by professors of the Tomsk univer- 
sity, in connection with the Siberian railway, which, as is. 
known, has already been completed as far as the Irtysh, 
opposite Omsk, Numerous layer8 of coal have been found in 
thé basin of the Irtysh, but nong of then have any industrial: 
value. Rich paleontological collections, which very Well 
characterise thẹ age of the coal-bearing deposits of the Kirghiz 
Steppe, have, however, been made oufat Bez-tyubs. The best 
coal was found at Kuu-cheku, 49 miles from Karaganda,. 
but it is toogfar from the railway (375 miles) to have an. 
immediate practical value, The great difficulty which the 
builders of the railway have to contend with is the total 
absence of buikling stone in these lowlands, covered with clays. 
and sands. Thus, for the building of the bridge over the 
Irtysh, n&r Omsk, new carlies had to be opened higher up the- 
rivers but the coSt of extraction and transport was so great 
that most of the stone requjred for the bridge is brought by: 
rail from Chelyabinsk, a distance of nearly 500 miles. 


e 

THE Society of Naturalists at the S& Petersburg University 
which celebrated last year its twenty-fifth anniversary, has. 
issued an excellent volume containing a review of its five- 
and-twenty years’ activity. Each branch (zoology, physiology,. 
botany, and geology) is treated by a specialist, and the reviews 
show at a glance what has been done iff each ®f these: 
divisions of sqence ; while the work of botanical, zoological, 
&c., exploration @f the Russian Empire which has been. 
accomplished by members of the Society, is representetl on 
two maps. It is sufficient to say that the White Sea, the 
Caspian S€a, the Aral-Cdspian and the Altai expeditions, 
which have so often been mentioned in these columns, the- 
Crimea and the Neva Permanent Committees, and the 
Solovetsky biological stations, are the work of the Society, The. 
volume is adorned by a good portrait of the late Prof. K. Th. 
Kessler, the founder of the Congresses of the Russian Naturalist, 


of steam engines by throttling and by variable expansion, by į and Doctors, and also of the Societies of Naturalists at all the. 
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Russian Universities. The Society, which began twenty-five 
years ago with 74 members only, has now 374 active aad 25 
honorary members. 


THE Kazan Society of Naturalists at the Kazan University, 
which was founded in 1869, has also issued a similar anniversary 
volume, in which the review of work done in botany is especially 
valuable, as it has been written on the above plan. The volume 


‘contains also an index of all papers published in the twenty- |: 


‘seven volumes of its Bulletin and Memoirs, the titles of the 


papers being given both in Russian and German. ë 


AN old estimate of the frequency of earthquakes was that no 
a day passed without a shock being felt somewhere on the 
earth. In a new determination (Comptes rendus, vol. cxx. pp. 
577-579), M. de Montessus de Ballore obtains a much higher 
figure. Dividing all, the registers we possess into historiçal, 
seismologica and setsmographical, and assuming the latter to 
‘be perfect, he finds, by comparing the @ifferent classes for the 


same region, that in the first 96°24 per*cent., and in the second. 


-84°48 per cent., of the total n&mber of shocks escape record. 
In a group of well-studied earthquake districts, with a combined 
area of 11,691,000 sq. km,, the average yearly numbers of 
shocks for the three classes are 341'35, 878°57, and 2222/24. 
respectively. Hence, multiplying by the proper factors for the 
first two classes, it would appear that she total number of shocks 
actually occurring in the above area must be egtimated at 16,957 


a year, or one jn every half-hour.. 
= e 


IN several papers of great ‘interest (Azti della R. ee. dei 
Fisiocritici, Siena, vol. v.,«a1894), Prof. G. Vicentini describes 
‘his new seismometrograph erected at Siena, and the seismic 
xecord obtained with-it from February to July, 1894. The in 
strument consistseof a heafy pendulum, 1} m. in length and 
50 kg. in mass, the base of which is connected with one end of 
‘a very light vertical magnifyipg lever. The other end of this 


lever is connected with the ends of two light horizontal - levers. 


‘placed. at right angles to one® another. . These magnify the 
original movement of the ground seventy times, and trace fine 
lines on two strips of smoked paper moving at the rate of 
2mm. a minute. With this arrangement the heavy mass, it is 
found, remains stationary during vibrations of the ground, and 
‘the trace ceases simultaneouslg with the remova? of the dis- 
turbing cause. For seismic purposes, the instrument possesses 
several advantages, especially the small cost of working and 
the rapid movement of the paper bands, In the plates accom- 
panying the papers, eopies are given of the traces proguced by 
passing carriages, by strong gusts of wind, and by several earth- 
quakes, the most beautiful being those of the Japanese earthquake 
of March 22, the Greek earthquake Sf April 27, and the Con- 


stantinople earthquake of July ro. ° 
è : 


SURGEON-CAPTAIN RY H. ELLIOT, of the Indian Medical 
Service, has recently reinvestigated the value of strychnine as 
an antidote against snake poison in the most thorough manner. 
He experimented chiefly with cobra poison, but also with the 
venom of Russelgs vipereand the krait, using frogs, lizards, 
ducks, fowls, hares, guinea-pigs, dogs, goats, pigs, and monkeys 


:as test animals. He confirmg the results of® Drs, D. D.. 


Cunningham and A. A. Kanthack,ethat stryfhnine is not an 
antidote again&t snake poison. ; a 


e 

THAT the German’ Cholera Commission ‘has worked most 
energetically is shown by the voluminous documents now 
-appearing in the Arbeiten aus dem Kaiserlichen Gesundheitsanie, 


A detailed inquiry has been held into all the various outbreaks - 


-of cholera which occurred in Germany between the latter part 
of the years 1892 and. - 
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minute incidents thus collected have been brought to- 
gether, and cover considerably over 600 quarto pages. The 
Hamburg inquiry not unnaturally occupies the largest volume, 
and is extensively illustrated with diagrams, &c. The Commis- 
mission has succeeded in producing a most important and 
valuable contribution to the study of epidemiology, and their 
labours on cholera must long be regarded as the standard work 
on the subject. We only wish that influenza, which is now far 
more constanily with us, and claims such an increasing number 


‘of victims, might be subjected to the same crucial inquiry ; 
possibly then, as in the case of the later outbreaks of cholera in, 


Germany, we might be in a position to take some steps to 
effectually check its apparently capricious career, 


A NEW contrivance for reading the position of the pointer in 
sensitive balances is described by W. H. F, Kuhlmann in the 
Zeitschrift fiir ._Instrumentenkunde. It has often been ‘at- 


tempted to save time by accurate readings with the aid of a , 


telescope or microscope, but none of those methods have been 


found to answer the purpose of the practical chemist or - 


physicist. Herr Kuhlmann’s contrivance is at once simple and 
effective. The pdinter moves dehind the divided scale, and the 
face of the latter is turned towards'a concave cylindrical mirror 
attached to the central column of the balance. This mirror can 
be adjusted to face the observer, who sees in it a magnified 
image of the pointer rapidly moving across the magnified’ 
scale, It is thus made possible to graduate the scale much more 

finely than heretofore. The pointer must be very fine at the 

end, but any danger of its being damaged on that account is 

obviated by the fact of its moving between the scale and the 

mirror. Another improvement, described by Dr. Classen in 

the same number, is an arrangement for exchanging objects and 

weights without opening the balance case. This is accomplished 
by making a portion of the scale pans detachable. Each scale 

pan consists of a set of bent rods. One of these, bent into an 

irregular shape, can be lifted out and conveyed on a circular 

rail to the other scale pan, the latter undergoing this operation 

at the same time. A double weighing is no more troublesome 

than a single weighing, and the advantages of the method, 

especially when absolute weights are required, are obvious, 


. THE phenomenon of polyembryony, or the development of 
two or more embryos in a single seed, has been the subject of 
several investigations. It has been shown that it may be due 
to the division of the nucellus, or to the fusion of two ovules, 
or to the presence of several embryo-sacs in one ovule, Further, 
Strasburger has found thatit is often to be accounted for by the 
ingrowth of some cells of the nucellus into the embryo-sac, 
which there develop into adventitious embryos ; in other cases 
he ascertained that two egg-cells are normally present in the 
embryo-sac, which on fertilisation give rise to two embryos, 

inally, Dodel and Overton showed that it was possible for the 
synergide to develop into embryos. More recently, M. Tretjakow, 
in a short but interesting paper (Ber. d, Deutsch. Bot. Gesell., 


February 1895) describes yet another cause of polyembryony. - 


In Allium odorum, in addition to the normal embryo formed 
from the egg-cell, not infrequently the antipodal cells also give 
origin to embryos. Sometimes only one of these develops, but 
eM. Tretjakow has observed all three antipodal cells start into 
*orowth and give rise to three embryos, These antipodal embryos 
commence their development immediately after the fertilisation 
of the egg-cell, and the cell-divisions, at least in the earlier 
stages, correspond exactly with those in the embryo formed from 
that cell. The Russian author, accepting the view that the 
antipodal cells are homologous to the vegetative cells of the 
prothallia of ferns, compares these antipodal embryos with those 
arising by apogamy on Tern prothallia, 


ou 


e 


— making a consecutive series of instantaneous 
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In the.course of a few remarks made by Prof. D. E. Hughes: 
F.R.S., at the recent banquet given by the staff of the National 
Telephone Company, some points in connection with the early 
history of telephony were, mentioned. ‘The text of the speech 
is published in the Z/ectrical Engineer for March 22, and the 
following note from it is interesting. Prof. Hughes said :— 
The earliest record of a perfect theoretical electric telephone, 
‘was contained in Du Moncel’s ** Exposée des Applications,” 
Paris, 1854 ; when M. Charles Bourseul, a French telegraphist. 
‘conceived a plan of conveying sounds and speech by electricity. 
Suppose, he explained, ‘‘that a man speaks near a movable 
disc sufficiently flexible to lose none of the vibrations of the 
voice, that this disc alternately makes ‘and breaks the current 


“from a battery ; you may have at a distance another dise which 


will simultaneously execute the same vibrations.” Unfor- 
tunately M. Bourseul did not work out his idea to a practical 
end, but these few words contain the shortest possible explana- 
tion of the theory of the present telephones. 


Ir is now exactly thirty years since Prof. Hughes first ex- 
perimented with a working telephone. In 1865, being at St. 
Petersburg in order to fulfil his contract With the Russian 
Government :for the establishment of his printing telegraph 
instrument upon all their important lines, he was invited by his 
Majesty the Emperor Alexandre II. to give a lecture before his 
Majesty, the Empress, and Court at Czarskoi Zelo, which he 
did ; but as he wished to present to his Majesty not only:his own 
telegraph instrument, but all the latest novelties, Prof. Philipp 
Reis, of Friedericksdorf, Frankfort-on-Maine, sent to Russia 
his new telephone, with which Prof. Hughes was enabled to 
transmit and receive perfectly all musical sounds, and also a 
few spoken words, though these were rather uncertain, for at 
moments a word could be clearly heard, and then from some : 
unexplained cause no words were possible. This wonderful 
instrument was based upon the true theory of telephony, and it 
contained all the necessary organs to make it a practicable suc- 
cess, Its unfortunate inventor died in 1874, almost unknown, 
poor, and neglected ; but the German Government have since 
tried to make reparation by acknowledging his claims as the 
first inventor, and erecting a monument.to his memory in the 
cemetery at Friedericksdorf. 


SINCE .the enunciation by Virchow, in 1858, of his theory 
of cellular pathology, much attention has been given to 
the study of this unit. Nearly all the unsolved prob- 
lems of medical science involve, in one way or another, the 
consideration of some one of the functions of the cell. At 
the PhiJadéIphia Academy of Natural Sciences, on February 5, 
Dr. C7 L. Leonard directed attention to a new method of 
Studging one of these functions. The method consists in 
photomicro. 
graphs of the same microscopic field, taken at definitg 
intervals, so that a comparative study of the series can 
afterwards be made. The results obtained by this method are 
the elimination to a greater extent of the personal equation of 
the observer, the procuring of incontestable proof of phenomena 
observed, the extension of the observations over any length of 
time, and the possibility of studying the changes occurring over 
the entire field at any one moment. The method also enables, 
the student to study the condition of a fresh, living, unstaified 
specimen for any length of time, in fields taken, at defigite 
ntervals: So far Dr. Leonard has confined the greater part of - 
his study to cell motion as exemplified in the movements of the’ 
red and white blood corpuscles. He exhibited to the Academy 
a number of photomicrographs illustrating the amceboid motion 
of the white blood corpuscle, and also showing motion in the red 
blood corpuscle, Some of the photographs seem to show that 
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diapedesis is not a filtration due to pressure, but is due toa 
truly amceboid motion and power of the red blood corpuscles. 
Further photographs illustrated the position of the corpuscles 
within the capillaries, and showed the presence of nuclei in the 


red corpuscles of the frog while in the living tissues. 
e 


AT a recent meeting of the Paris Academy, M. Désiré 
Korda read a paper on a ‘‘thermo-chemical carbon 
cell.” The author finds that if barium peroxide is 
heated to redness in contact with a carbon plate, the 
oxide becomes reduced to baryta, and a difference of poten- 
tial Sf about one volt is produced, the carbon plate being 
negative, A similar result was obtained with cupric oxide as 
soon as a layer of potassium carbonate was placed between the 
oxide and the carbon, thé difference of potential in this case 
amounting to r'r volts. The experiments were in each case 
perf ormed by connecting a plate of gas-retort carbon by means 
of a platinum wire to one terminal of a Rithard voltmeter, and 
placing on the carbon & few c.c, of the salt. ° A platinum wire 
dipping in the salt served to complete the circuit. On heating 
the carbon to a dullered heat in a Bunsen flame, a violent 
effervescence takes place, carbon dioxide being evolved, and 
the voltmeter shows a deflection corresponding to about 1 volt. 
This deflection femains constant as long as any of the higher 


oxide is left. 
e 


READERS of Mr. Edward Step’s books and magazine articles 
on popular botanical subjects, will be pleased tq learn that he 
has wri? ten a pocket-guide to British wild flowers, to be pub- 
lish ed by Messrs. Frederick Watne and Co. The title of the 
book will be ‘ Wayside and Wéodiand Blossoms,” 


THE fourth part of ‘ Dissections Illustrated” (Whittaker 
and Co.), by Mr. C. Gordon Brodfe, contairing sixteen mag- 
ni ficent plates drawn and lithographed by Mr. Percy Highley, 
has just appeared. Students of kuman anatomy could hardly 
desire a handbook in which typical dissections are more clearly 
displayed than .they are in Mr. Brodie’s work, which hay now 
been complefed. The whole work contains seventy-three 
coloured plates,:drawn to two-thirds :atural size. 


THE Zoological Society of France has just published a new 
edition of tl ‘‘ Rules of Nonsenclature of Organised Beings 
adopted. by the International Congresses of Zoology (Paris, 
1889 ; Moscow, 1892)” A copy will be sent gratis to every 
professor of zoology or comparative anatomy, director of a 
museum, libraryeor*laboratory, or assistant4n the same, also to 
every learned sqgciety, upon application to the general secretary, 

M.*le Dr. R. Blanchard, 7 Rue des Grands Augustins, 
Facla 


THE valuableework in zoology, carried on in®H.M. Indian 
Marine surveying steamer Jivestigator, under Commanders 
A. Carpenter and R. F. Hoskyn, is already known to many 
biologists, and Part J. of the illustrations referring to it, 
now obtainable through Mr. Bernard Quaritch, should make 
it known to more, The Part contains sever splendj@ photo- 
etchings representing twenty-six remarkable fishes, and five 
illustrative of Crustacea. The*former were prepared under the 
direction of Mr. A. Alcoclg and the latter under the direction 
of Mr. Į. Wood-Mason. 


PROF. $. H. Vinzs’ * Students’ Text-book of Botany” 
(Swan Sonnenschein and Co.), the first half of which was 
reviewed in- these columns in October last (vol. 1. p. 613), has 
just been published in its complete form. In addition to the 
sections mentioned in our notice, the work now contains 
descriptions-of the Phanerogams, and the part on the physiology 
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of plants. The whole volume makes a comprehensive text- 
book of botany possessing many excellent features, and of the 
usefulness of which there can be no question. It is a pity that 
so very many literal errors should have been overlooked while 
the work was passing through the press. The page of errata 
which precedes the contents is not the sort of thing one looks 
for in a new book, 


THE first, Bulletin of the Bohemian Academy of Sciences, 
founded in 1890 by the Emperor of Austria, has just been 

issued. . It contains no less than twenty-three separate memoirs 
` many of which are beautifully illustrated with coloured and other 
plates, amongst which we may specially mention the twelve 
successfully-executed photographs illustrating some bio-chemical 
studies by MM. Kruis and Rayman. There are French, German 
and Italian communications, so that the Buletin may with 
justice be called ‘* International.” Science is very variously 
represented, and we®find contributions in the departiients of 
mathematics, biolbgy, chemistry, geology, physics, physiology, 
and bacteriology. The committee of publication is to be con- 
gratulated, not only on the high standard of the original work 
here brought together, but also on the successful manner in 
which they have produced this journal. 
plates, the printing and paper are both excellent. 


Tux Report of the Council of thg Scottish Meteorological 
Society, on March 27, shows that the work of the Society is 
extending. A new station has been established in connection 
with the Sociefy at Kingussie, Inverness-shire, the instguments 
for which were supplied chiefly by Mr. John Anderson. The 
station is under the management of Dr. De Wattville, who 
commenced the observations on January 1. The work at the 
two Ven Nevis observatories, made both with the eye and 
sontinuously.recomding inst®uments, has been carried on with 
the same zeal and success as in previous years. Much work 
has been done in the offices in Edinburgh and Fort-William in 
recopying, on daily sheets, the hourly observations of the,two 
. observatories, in gonnection with an examination of a compari- 
son of the two sets of observations in their bearings on the 
storms and weather of Nowth-Western Europe. ‘This examina- 
tion has been recently commenced by Dr. Buchan. The subject 
is divided into these several parts—cyclones ; anti-cyclones ; small 
differences of temperature between top and bottofs, including 
inversions of temperature; very large differences of tem- 
perature ; great dryness of air at the top ; marked, differences of 
wind at top and. bottom, both as regards direction and force ; 
relations to reported storms at the lighthbuses; c@nditions 
under which very diverse readings of the two bgrometers occur. 
In each of these cases the weather charts of Europe at the fime 
are thoroughly exafhined from variou% points of view. Several 
of the points examined have already been investigatedsto some 
extent ; but what is now attempted to be done & an inquiry into 
their relations to each other, The importance of the inquiry 
consists in the fact that the high-level station dealt with is 
situated right in the general path of the cyclones of North- 
Western Europe, whereas the other high-level stations of 
Europe that hav® been @sed in similar investigations are 
altogether outside that path, Dr. Buchan has a stupendous 
piece of work under way, and We trust thatit may soon be 
brought to a successful termination. * 


THE additions to the Zoological Society’s Gardens dufing the 
past week include a Vervet Monkey (Cercopithecus lalandii, ļ) 
from South Africa, presented by Mr. H. W. Weguelin; a 
Rhesus Monkey (Macacus rhesus, 9) from India, presented 
by Mr. W. H. Hayner; a Pardine Genet (Genetta pardina) 
from West Africa, presented by Mr. George Danes; a Palm 
Squirrel (Scturus palmarum) from India, presented by 
Mrs. Henry Jones; a Short-tailed Wallaby (Halmaturus 
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In addition to the 
$ 


brachyurus, $) from’ Queensland, presented by Mrs. `L, 
Thompson ; a Vulpine Phalanger (Phalangista vulpina, 2) 
from Australia, presentéd by Master John Simonds ; a Bronze- 
winged Pigeon (Phaps chalcopiera, $) from Australia, pre- 
sented by Lady Buchan Hepburn; a Grey-breasted Parrakeet 


(Bolborhynchus monachus) from Monte Video, presented by ` 


Mr. Rowland Ward; an Egyptian Jerboa (Dipus egyptius) 


‘from North Africa, an Oak Dormouse (Myoxus dryas), South 


European, presented by Dr. G. L. Johnson; a Cape Viper 
(Causus rhombeatus) from South Africa, presented by Mr. J. 
E. Matcham ; a Hoolock Gibbon (Hylobates hoolock, 6) from 


Assam, two Gazelles (Gazella dorcas, & 9) from Nubia, an- 
Oak Dormouse (Myoxus dryas), South European, deposited ; . 


a Brazilian Three-banded Armadillo (Tolypeutes tricinctus, $) 
from Brazil, a Variegated Bittern (Ardetta involucris}, a White- 
spotted Rail (Raus maculatus), a Sooty Rail (Rallus 
rythyrhynchus), a Rosy-billed Duck (Metopiana peposaca), 
four Burrowing Owls 
America, purchased. 





OUR ASTRONOMICAL COLUMN. 


Comer e 1894 (SwirT),—The general resemblance of the 
orbit of this comet to that of De Vico’s, 1844 I, was noticed 
very soon after its first appearance (NATURE, vol. li. pp. 132, 
160). Mr, Barnard was, fortunately, able to determine the 
place of the comet on five nights at the end of January, when 
it was ‘‘most excessively faint and difficult, about 10” to 15” 
in diameter,” as seen with the 36-inch refractor. These ob- 
servations have enabled Dr. Chandler to revise the elements of 
the orbit, and to undertake a discussion of the possible identity 
with the comet of 1844 (Astronomical Journal, No. 338). 
Dr. Chandler points out that in view of the numerous close 
family. resemblances among the periodic comets, we can dis- 
tinguish between similarity or identity in the present case only 
by actual calculation of the principal planetary perturbations. 
He has accordingly calculated the perturbations, and he finds 
that ‘ both in direction and approximate amount these changes 
are uniformly of the character required to reconcile the differ- 
ences between the observed orbits of the comets 1844 I and 
e 1894.” Some of the results are shown in the following table, 
the elements for the 1844 comet being those of Briinnow :— 


„E 7894 


1844 1) a 


Before perturb. Observed. 
. o, a o a ° ‘ 
Longitude of perihelion ... 278 486 +» 283 7'5 + 296 34*r 
»  .» node... 64 20 oe 6O24 .» 48407 
Inclination ee see ee 2 549 e 2 53I 2 579 
Eccentricity s a 061765 e. o'60282 i. o'5779 
Period... oes ove 1e §°466 years... 5'615 years... 5'863 years. 


Dr. Chandler considers this to be “‘ sufficiently demonstrative 
of the high probability of identity to justify a more refined 
calculation at a proper future time.” As to future observations 
of the comet, he is not very hopeful. ‘‘ The present perihelion 
distance will probably be changed by Jupiter in 1897 to one 
considerably beyond the orbit of Mars, so that unless a favour- 
æble reversion of the change of brilliancy which apparently 
took place between 1844 and 1894 should occir, it will in alt 
likelihood hereafter be invisible ; at least until, at some future 
approach to the critical point of disturbance near longitude 
165°, simultaneously with Jupiter, it shall be thrown into a path 
in which, near perihelion, it will be again in reach of our 
telescopes.” 


A-POSSIBLE NEW SATELLITE OF NEPTUNE.—In the course 
®&f g series of micrometric measures of the satellites of Uranus 
and Neptune, Prof. Schaeberle observed a suspicious object 
neag to Nepjune on September 24, 1892, when the seeing was 
exceptionally fine (Astronomical Journal, No. 340). The star 
or satellite was so faint that it was near the limit of vision of 
the 36-inch refractor of the Lick Observatory. During an hour 
and forty minutes, the total change of position angle was 2° 
greater than could be accounted for by the geocentric motion of 
the planet with reference to a fixed star, and this- strengthens 
‘the idea that the object observed may have been a second 
satellite. At the time of observation the distance from the 


(Speotylo cunicularia) from South - 
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planet’s centre was 24"'4. Prof. Schaeberle.now somewhat re- 
iuctantly publishes these facts in connection with his measures 
of the known satellite, as he has not on any subsequent occasion 
been able to detect any object in the neighbourhood of Neptune 
in apparent orbital motion’ about the planet. The unusual 
clearness and steadiness of the night of September 24, 1892, 
however, is not considered to have been equalled in the later 
observations. f 





PROFESSOR MENDELEEFF ON ARGON. 


AT the meeting of the Russian Chemical Society, on March 

14, Prof. Mendeléeff made some interesting remarks on 

the relations of argon to the periodic system. His views are 
summed up as follows in a proof-issue of the Proceedings of the 

Society :— ; i 

“ As regards argon we must consider, first, whether it is a 
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“Tf we suppose, further, that the molecule of argon contains 
three atoms, its atomic weight would be about 14, and in such 
case we might consider argon as condensed nitrogen, N. 
There is much to be said in favour of this last hypothesis. 
First of all, the concurrent existence of nitrogen and argon in 
nature ; then, the fact that many of the bright lines of the two 
spectra are very near to each other. Then, again, the in- 
activity of argon would be easily explained, if it originates from 
nitrogen, N,, with giving up heat. And finally, the fact of its 
having been obtained, though in a relatively small quantity, 
from artificially obtained nitrogen. The supposition of Rayleigh 
and Ramsay, according to which argon has been disengaged in 
this last case from water, is very probable, but at any rate it is 
not yat proved. The hypothesis of argon being condensed 
nitrogen might be tested by means of introducing boron, or 
titanium, into an atmosphere of argon, strongly heated, and’ 
through which electric sparks would be passed. 

“If we suppose, next, that the molecule of argon contains 


chemical individual, or a mixture, and then, whether it is a ! four or five atoms, its atomic weight will be ro, or 8, and in 


simple or a compound body. The supposition that it be a mix- 
ture, lies beyond all probabilities ; it is contradicted by the re- 
searches of Olszewski into the liquefaction and solidification of 
The supposition that it may be a compound has also 
little in its favour, The remarkable inactivity of argon testifies - 
in favour of its being a simple body, although there are, of 
course, some compounds, also endowed with the same property 
to some extent. The spectrum of argon, toc is characteristic 
of a simple body. 

“ Taking it as a simple body, we must then,consider its pos- 
sible atomic weight, the weight of its molecule being near to 40 
{although, probably, a little over 40, because of a slight mix- 
ture of nitrogen with theargon), The atomic weight of argon 
evidently depends upon the number of atoms which its molecule 
contains. We must, therefore, consider the series of possible 
molecular formule: A, Ay, Ag... An 

“ Upon the first supposition, A, the atomic weight of argon 
would be about 40, and, like cadmium and mercury, it would 
be a monatomic gas. : 

“In favour of this supposition we have the specific heat 
ratio at constant volumes and pressures, K, found by Rayleigh 
and Ramsay to be near to 1'65, z.e. tothe value which is con- 
sidered as characteristic for monovalent gases. It must, how- 
ever, be borne in mind that K varies for compound molecules, 
even when these last contain the same numbers of atoms; thus, 
for most bivalent gases (nitrogen, oxygen, &c.) K is near to 
1'4, while for chlorine it is 1'3. This last figure makes one 
think that K depends not only upon the number of atoms in-the 
molecule, but also upon chemical energy, that is, upon the 





such case there is no room for argon in the periodic system. 

“And finally, if we admit that its molecule contains six 
atoms, agd that its atomic weight is 6°5, we must place it in 
the first series. In such®case, it would probably take its place 
in the fifth group. Accofdingly, the suppositions that argon is 
condensed nitrogen, Ng, or thatp containing six atoms in the 
molecule, its place is in the fist series of the system, appear to, 
be the more probable ones, if it is a pure simple chemical body. 

‘From a letter received by D. I. Mendeléeff from Prof. 
Ramsay, it appefrs that ‘the investigation of argon is being 
continued, and that the body finds its place in the periodic 
system ; but the ultimate rgsults of the researches of the two 
authors, who have brought before chemistry such an important 
new problem, and $iven it such an exemplary investigation, are 
not yet known.” ° 





z 
td 
° TERRESTRIAL HELIUM (?). 


E referred last week to Prof. Ramsay’s discovery of another 

new gas obtained from cleveit® The fqllowing papers, 

by Prof. Ramsay and Mr. Crookes, on this subject were com- 
municated to the Chemical Society at its anniversary meeting. 


Prof. Ramsay’s paper was as follows :— 

In'seeking a clue to compounds of argon, I was led to repeat 
experiments of Hillebrand on cléveite, which, as is known, 
when boiled with weak sulphuric acid, gives off a gas hitherto 
supposed to be nitrogen. This gas proved to be almsst free 


stock of internal motion which determines the chemical activity | from nitrogen ; its spectrum in a Pfliicker’s tube showed all the 


of a body, and the quantity of which must be relatively great 
with chlorine. If, with the chemically-active chlorine, K is 
notably Jess than 1'4, we may admit that for the inactive 


prominent argon lines, and, in additién, a brilliant line close 
to, but not cqjnciding with, the D lines of sodium. There are, 
moreover, 2 number of other lings, of which one in the green- 


argon it is much more than 14, éven though the molecule of | blue is especially prominent, Atmospheric argon shows, be- 


argon may contain two or more atoms. 

“Tf we admit that the molecule of argon contains but one 
atom, there is no room for it in the periodic system ; because, 
even if we suppose that its density is much below 2o (although 
this is very unlikely to be the case, and the contrary could rather 
be surmised), and that the atomic weight of argon should fall 
between the atomic weights of chlorine and potassium, the new 
body ough! to be placed in the eighth group of the third series ; 


sides, three lings in the violet which are not to be seen, or, if 
resent, are excessively feeble, in the spectrum of the gas from 
cléveite. This syggests that atmospheric grgon contains, be 
sides argon, some other gas which has as yet not been separated, 
and which may possibly account for the anomalous position of 
argon in its numerical relations with other elements. 
Not having a spectroscope with which a&curate measure- 
ments caw be made, I sent a tube of the gas to Mr. Crookes, 


but the existence of an eighth group in this series could hardly | who has identifie@ the yellow line with that of theSolar element 


be admitted. In fact, an eighth group is characteristic of the 
large periods ; and it establishes a link between the metallic® 
elements of the seventh groups of the even series, with the 
‘metallic elements akin to them, of the first groups of the uneven 
series, It appears, therefore, very unlikely that the atomic 
weight of argon might be about 40. 

‘< Upon the second supposition (A,), its atomic weight would 
be about 20, and in such a case argon would find its place in 
the eighth group of the second series, é.¢. after fluorine. But 
the same objections as above could then be raised. Fluorige 
and sodium are, moreover, strikingly unlike to each other. 
However, it must be said in favour of this hypothesis that git 
would have the advantages of analogy, by giving a new eighth. 
group to anevenseries. If we take also into consideration that 
the typical series are possessed of several peculiarities, we may 
be justified, to some extent, in supposing that the atomic weight 
of argon is 20, this hypothesis being already much more 
probable than the former (A = 40). 
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to which the name ‘‘ Helium” has been given. He has kindly 
undertaken to make an exhauslive study of its spectrum. 

I have obtained a considerable quantity of this mixture, and 
hope soon to be able to report concerning its properties. A 
determination of its density promises to be of great interest. 


e e ; 

The spectrum of the gas was next discussed by Mr. Crookes, 
who said ® è 

By the kindnese of Prof. Ramsay I have been enabled to 
examine spectroscopically twb Pfliicker tubes filled with sore of 
the gas abtained from the rare mineral cléveite.* The nitrogen 
had been removed by ‘‘ spayking.”’ On looking at the spectrum, 
by far the’ most prominent line was seen to be a brilliant yellow 
one apparently occupying the position of the sodium lines. 


3 Cléveite is a variety of uraninite, chiefly a uranate of uranyle, lead, 
and the rare earths. It contains about t3 per cent. of the rare earths, and 
about 2'g per cent. of a gas said to be nitrogen. 
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Examination with high powers showed, however, that the line 
remained rigorously single when the sodium lines would be 
widely separated. On throwing sodium light into the spectro- 
scope simultaneously with that from the new gas, the spectrum 
of the latter was seen to consist almost entirely of a bright 
yellow line, a little to the more refrangible side of the sodium 
lines, and separated from them by a spage a little wider than 
twice that separating the two sodium components from one 
another, It appeared as bright and as sharp as D) and D} 
Careful measurements gave its wave-length 587'45 ; the wave- 
lengths of the sodium lines being D, 589'51, and D,588'91. 
- The differences are therefore— 


Wave-lengths. Differences. 
D, 589°51 
0'60 
D, : 58891 
? 1'46 
New line... see 587°45 


The spectrum of the gas is, therefore, that of the hypothetical 
element Helium, og Dg, the wave-length of which is given by 
Ångström as 587°49, and by Cornu as §87°46. e 
. Besides the H&lium line, traces of the more prominent lines of 
argon were ‘seen. 

Comparing the visible spect§um of the new gas with the band 


. , and line spectrum of nitrogen, théy are almost identical at the 


red and blue end, but there is a broad space in the green where 
they differ entirely. The Helium tube shows jinesin the follow- 
ing positions :-— 

; Wave-length. 


(a) Dg, yellow... 587'4§ Very strong. Sharp. 
(4) Yellowish green ... 568'05 Faint. Sharp. 

(c) Yellowish green ... 56641 Very*faint. Sharp. 
“(@) Greene .., eis 51612 Faint. Sharp. 

{e) Greenish blue 50081 Faint. Sharp® 

(/) Blue se a °480°63 Faint. Sharpie 


e 

T have taken photographs of the spectrum given by the Heliume 
tube. At first glance the ultra-violet part of the spectrum looks 
like the band spectrum of nitrogen, but clpser examination 
shows considerable differetces. Some of the lines and bands 
in the nitrogen spectrum are absent in that from the Helium 
tube, whilst there are many fine lines in the latter which are 
absent in nitrogen. Accurate measurements of these lines are 
being taken. s ` 

t ká e 
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ISOLATION OF*°FREE HYDRAZINE, N,H,. 


M LOBRY DE BRUYN contributes a memoir of special 
` interest to the current issue of the Recuei? des Travaux 
Chimigques des Pays-Bas. It R not long since the distinguished 
Amsterdam chemist succeeded in preparing for the first ‘time 
free anhydrous hydroxylamine, and now he announces that he 
has likewise been successful in isolating free hydrazine by a 
similar method, Eight years ago the important discovery of 
hydrazine was made by Prof. Curtius, and since tha® time the 
amount of knowledge which has been accumulated concqpning 
the base and its compounds by Prof. Curtius and his assistants 
is so large that a$eparate volume fight well be devoted to it. 
Nevertheless, the free anhydrous base itself has ng hitherto 
been satisfactorily prepared ; indeed it woulg now appear, in 
-the light of M. de Bruyn’s remarkable work, that it has not 
hitherto been in any way isolated. The hydrate of the base has 
been obtained in the pure state and fully described by Prof. 
Curtius, but in his later communications he has expressed the 
view that the free base is so unstable that most probably it is 
incapable of separate exigtence. The hydrate only is produced 
-when tfie salts are decomposed by a caustic alkali, and even 
digestion in a sealed tube at 170° with anhydgous baryta, has 
failed to detach the water molecule from its combination with 
hydrazine., It appeared, howevér, to M. de Bruyn that the 
nature of thé salts and other compounds of hydrazine rendered 
it scarcely probable that the base was less stable than hydroxy- 
lamine, and he considered it not unreasonable to hope that it 
might therefore be isolated in an analogous manner to the latter 
base, namely, by reacting upon the chloride with sodium 
methylate in methyl alcohol solution. The experiments made 
in this direction are only preliminary, but their result is so 
interesting that an account of them is at once published, 


NO. 1327, VOL. 51] 


NATURE 


[APRIL 4, 1895 





The salt employed was the chloride N,H,. HCI, prepared as 
described by Prof. Curtius. Ten grams of this salt in powder 
were added to 200 c.c. of pure methyl alcohol, and a solution 
of the calculated quantity of sodium methylate CH,ONa in 
methyl alcohol were subsequently added. Common salt was 
immediately precipitated without any perceptible rise of tem- 
perature. The mixture was consequently boiled for half an 
hour in a flask fitted with an upright condenser. After cooling 
the sodium chloride was removed by filtration, and the solution. 
submitted to distillation. At first mainly methyl alcohol passed 
over, but after a time the distillate began to contain augmenting 
quantities of hydrazine ; the pressure was then reduced, and four 
further quantities separately collected. The temperature of 
ebullition rose to 55°, although the pressure was materially re- 
duced. The last 20 c.c. contained the greater portion of the 
base. This last fraction was then again distilled at the ordinary. 
pressure, until a residue was left which contained 73 per cent. 
of hydrazine. The hydrate of hydrazine only contains 64 per 
cent. of the base, hence it was evident that some free hydrazine 
had been obtained, and that hydrazine is a comparatively stable 


substance boiling at a temperature higher than that of methyl 


alcohol. 

In a second experiment 42 grams of chloride of hydrazine 
were treated in a similar manner with methyl alcohol and 
sodium methylate. This larger quantity evinced some rise of 
temperature afte the admixture, and the heat caused by the 
reaction of the hydrazine chloride, which at first had not all 
dissolved, was just sufficient to keep the liquid boiling for several 
minutes, when once it had been brought to the boiling point by 
extraneous heating. After the conclusion of the reaction 
the contents were cooled, avoiding the access of moisture and 
carbon dioxide, the sodium chloride filtered off as before, and 
distillation proceeded with, at first in an ordinary distillation. 
apparatus and afterwards with the aid of a Le Bel-Henninger 
apparatus, A residual 40 c.c. was again fractionated under 
reduced pressure and six portions collected. The sixth friction 
contained no less than 82°6 per cent. of NH, A smaller 
quantity passing over after removing the sixth fraction contained 
over 84 per cent. The fifth and sixth portions solidified when 
cooled by a freezing mixture of ice and salt. The crystals 
melted about 4°. Although the crystals when exposed to the 
air exhaled dense white fumes, owing to the attraction of 
moisture, a number of them were quickly pressed between 
cooled blotting paper, weighed, and volumetrically analysed. 
The analytical numbers corresponded to 92 per cent. of N,H4, 
a result which, considering the extremely hygroscopic nature of 
the crystals, would appear to indicate that they consisted of 
practically pure N,H, The dried crystals melted at -1° 
to —2°, . : 

A drop of the liquid obtained by fusion of the crystals did 
not explode when heated with a naked flame ; a yellow flame 
was produced, however, accompanied by a hissing noise. The 
liquid base is heavier than water and considerable heat is 
evolved upon mixing it with a small quantity of the latter liquid. 
Dry oxygen slowly oxidises it. When paper is moistened with 
adrop of hydrazine and exposed to the air, it becomes hot 
spontaneously and fumes strongly. Crystals of sulphur dissolve 
promptly in the liquid base with considerable rise of tempera- 
ture and formation of a reddish-brown liquid. whose odour 
reminds one of ammonium sulphide; upon the addition of 
water to this liquid, sulphur is precipitated. The halogens 
react very violently with hydrazine, producing their acids, and 
liberating nitrogen. Iodine disappears instantly, and a quanti- 


‘tative experiment showed that the reaction proceeded in accord- 


ance with the equation N,H, + 2I, = N; + 4HI. Potassium 
permanganate or bichromate act with great violence upon the 
liquid base, but the reaction is unaccompanied by either incand- 
escence or explosion. The liquid appears to possess the further: 
property of readily dissolving many salts, such as the potassium 
salts of the halogen acids, and nitre. 

It would thus appear that, instead of being. a gas, as at first 
supposed by Prof, Curtius, free hydrazine is at the ordinary 
tqmperature a liquid, which, however, solidifies at a tempera- 
ture in thé neighbourhood of that of the freezing-point of water, 
to colourless crystals. The base is, moreover, endowed with a 
very much higher degree of stability than was supposed.. M, 
de Bruyn is now engaged in preparing it upon a very much. 
larger scale, in order more completely to study its properties, 

x f A. E. Turron, 
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SCIENCE IN THE MAGAZINES. 


R. CHAS. DIXON has discovered a new law of geo- 
graphical dispersal of species, and he expounds its cap- 
abilities in the Fortnightiy. Were is a statement of his con- 
clusions :—‘'Species in the northern hemisphere never increase 
their range in asouthern direction; they may do so north, north- 
east, or north-west, east or west. Species in the southern hemi- 
sphere never increase their range in a northern direction ; they 
may do so south, south-east, or south-west, east or west. The 
tendency of life is to spread in the direction of the poles, 
Among the six corollaries which I have drawn from this law, 
mention may be made of the following. By the fourth corollary, 
species never retreat from adverse conditions. If overtaken by 
such they perish, or such portion of the species that may be ex- 
posed to them. By the fifth corollary, extension of range is 
only undertaken to increase breeding area. By the sixth 
corollary, contraction of range is only produced by extermin- 
ation among sedentary species, and probably also by extermin- 
ation (through inability to rear offspring) among migratory 
species that are neither inter-polar nor inter-hemisphere. .. . 


-If this law of geographical distribution be true, polar 


dispersal of species—in other words, from the direction 
of the poles towards the equator—is a myth.” Mr. 
Dixon brings forward a number of facts in support of his 
theory, which will no doubt be given the consideration it 
deserves. 

An address by Mr. Leslie Stephen, on the choice of books, 
appears in the National; but, to.prevent misconception, it is 
just as well to state at once that scientific literature is altogether 
ignored. Yet it is difficult to understand why this should be, 
for writings of men of science are apparently included in the 
definition stated by Mr. Stephen himself. ‘‘ Literature, in short,” 
he writes, ‘‘is one utterance of Matthew Arnold’s Zeitgeist 
—the vague but real entity which is a summary of all the sym- 
pathies and modes of thought and feeling characteristic-of the 
best minds at a given stage of human progress.” A few natural 
history notes will be found in the Va@/zona/, in an account, by 
Miss Balfour, of a journey through the British South Africa 
Company’s territory, in 1894. 

Among other popular articles on natural history in the maga- 
zines received by us, we notice ‘‘ Nestlings,” -by the Rev, 
Theodore Wood, in the Sunday Magazine, and “ Snake- 
Taming” in Chambers’s Journal. This periodical also con- 
tains a very readable elementary description of the great Indian 
Trigonometrical Survey. Mr. L. N. Badenoch describes a 
number of species of Plasmids in Good Words. In the same 
magazine Sir Robert Ball writes on the life and works of Coper- 
nicus. Under the title, ‘*Tesla’s Oscillator and other Inventions,” 
a good account of some of Mr. Tesla’s recent electrical work is 
given in the Century, by Mr. T. C, Martin. The article ‘‘ dis- 
closes a few of the more important results he has attained, some 
of the methods and apparatus which he employs, and one or 
two of the theories to which he resorts for an explanation of 
what is accomplished.” It is illustrated with fifteen figures, 
all of which possess points of interest. Mention must be made 
here of a short biographical sketch of Helmholtz, contributed by 
Mr. Martin to the March number of the Cezzzry, but overlooked 
at the time. The sketch is illustrated bv a fine engraving from 
a photograph of Helmholtz, taken in 1893. A brief note in 
Cassell’s Family Magazine describes some curious tubular 
dwellings constructed against the side of a small aquarium by 
the species 4mphithe Uittorina. The tubes are semicircular? 
and composed of sand and small pieces of seaweed, ce- 
mented together with a glutinous matter secreted by these 
shrimps. 7 $ R 

The practicability of constructing a railway from the Mediter- 
ranean to India is discussed by Mr. C. E. D. Black in the 
Contemporary, Over India proper there are 18,500 miles of 
lines open to traffic. But westward these lines break off at 
Peshawur, Chaman, and Kurrachee. It is proposed that a linee 
should be constructed from Port Said, through Northern AraBia, 
along the edge of the Persian Gulf, to Kurrachee—a distapce 
estimated at 2400 miles, s 

In addition.to the magazines mentioned in the foregoing, the 
Humanitarian, Scribner, and Longmans Magazine have 
been received, A portrait of Prof. Bonney accompanies 
an article on ‘‘Science and Faith” in the first of these 
magazines, : 
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PRECIOUS STONES, AND HOW TO 
DISTINGUISH THEM: 


AMONG the duties which fall to the lot of an official in the 

Mineral Department of the British Museum, in his other- 
wise unromantic and sternly studious life, is one which is not 
altogether devoid of*human interest. It may happen, for 
example, that a lady having inherited a priceless heirloom in 
the shape of a large emerald, travels from the Antipodes in 
order to sell it in England for its true value, and desiring to 
display its charms brings it to the Museum. To inform such a 
person that fhe stone is but green bottle glass cannot be a 
pleasagt task. 

Only within the last few months came an Afghan prince 
who had sold his worldly goods, travelled to the coast of India, 
and worked his passage to England, having secreted about his 
person a stone which he supposed to be of enormous value. 
His story was that as he slept upon the hillside, Mahomet had 
appeared to him and told him that he would find a rare jewel 
under his hand. The poor man could not be convinced that a 
stone with this celestial guarantee could besanything common ; 
for, as hè said, ‘‘ Mahomet cannot lie.” Be,this as it may, 
the stone was quartz, amd its princely’ owner could only be 
advised to repair his fallen fortunes in some Oriental fashion at 
Constantinople—Kensiagton, ® 

It is curious that the stones brought by such people are always, 
in the opinion of their owners, gems of the greatest value and 
rarity. Could tey but have consulted some competent expert 


nearer home, they would have been saved time and money and | 


bitter disappointment. 

But after such interviews, I have always been very forcibly 
impressed by the fact that even the experts do not seem in the 
least aware of the simple and certain methods which have been 
placed & their disposal by recent mineralogical research. There 


is, perhaps, no subject in which experts have been so slow to 


take advantage of practical methods gipplied by science as in the 
manipulation and discrimination of precious stones. 

The stones brought by these chance visitors have often been 
bought and sold over and over again under totally false names. 
There is, I suspect, scarcely a collection, public or private, in 
which some of the jewels are not wrongly described. . 

Mistakes are constantly made į and these are sometimes of 
considerable commercial importance, It may be remembered, 
for example, that a few years ago much excitement was caused. 
by the discovery of rubies in the Macdonell Range in Southern 
Australia. Much time and money was wasted in their extrac- 
tion before it was discovered that, like¢he so-called Cape rubies, 
they were merely garnets. a 

I should be the last person to und@rrate the great, value of 
that knowledge which results from long experience, or to deny 
that in ninety-nine cases out of a hundred an expert may be 
absolutely right. Every one must admire the confidence with 
which a practised eye can even pick out from several packets of. 
diamonds those which came from a certain mine. , 

Such a profesgioal expert may in five seconds pronounce a 
judgment which it might require half an hour to establish by 
sciegtific metho@s, and one which may be equally correct. 

But there is a vast difference between ‘may be” and ‘‘is,” 
and scientific men are not Satisfied with that®sort of judgment, 
but require actual proof. 

One ought-to@distinguish between two sorts of expert know- 
ledge—that which results from long experience and the training 
of eye and hand, and that which résults from familiarity with 
scientific methods. To have confidence in the non-scientific 
expert; one must place reliance upon his personal character and, 
the soundness of his senses, and be sure that his actual ex- 
perience has included problems simidar to thgone sulmitted to 
him, and even then he may fail in that hundredth case. È 


But the scigntific tests canpot err; moreover, they furnish * 


a proof which cagries conviction to all who see.it. The’ opinion 
of the expert need convincfnone but himself. aa 

An eact parallel is to be found in medical practice. It is 
no doubt eften possible foy a doctor of experience to diagnose 
diphtheria and phthisis by theirsymptoms. But in recent years 


new methods have been made available by the discoveries’ . 


relating to bacteria, and at the present time no diagnosis of 
diphtheria or of the early stages of consumption would be con- 


1 A lecture delivered.at the Imperial Institute, by Mr. H. A. Miers. 
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sidered complete which-did not include the bacteriological 
_ evidence ; that is to say, the isolation and microscopic examina- 

tion in each case of the specific bacillus. What is more, such 

evidence is proof positive of the existence of the disease, 

Now the only characters at all generally employed by persons 
connected with the trade in precious stones are two—namely, 
the hardness and the specific gravity or weightiness. 

If a stone scratches quartz, and is scratched by topaz, itis said 
to have a hardness between that of quartz and that of topaz; 
if it scratches topaz, but is scratched by sapphire, it is said to 
have a hardness between that of topaz and that of sapphire. 
All minerals, including the gem-stones, have been tabulated 
according to their hardness with reference to ten standard stones, 
of which the diamond, the hardest of all known subst&nces, 
heads the list. If, for example, a red stone, supposed to be a 
ruby, is found to be only about as hard as topaz, it cannot be a 
true ruby, but must be a spinel ruby, which is quite a different 
thing ; or if it is sufficiently soft to be scratched by rock-crystal, 
it is probably a red garnet. qo 

This test is obviously a very rude one in more. senses than 
one, Not only doegeverything depend upon the nature of the 
scratching part, whether it is a sharp cogner or a.curved@surface, 
and upon the direction in which the șẹratch is made; but, to 
say the least, the surface of a gem is certainly not improved by 
scratching. ry A 

The second test—that of the wetghtiness—is a really accurate 
and scientific one, provided that it be made by means of a 
delicate chemical balance. A stone which iẹ bulk for bulk, 
three times as heavy as water, is said to have a specific gravity 
of 33 one such as topaz, which is three and a half times as 
heavy as water, is said to have a spegific gravity of 3'5. .The 

, ordinary method is to weigh the stone, suspepded by a thread, 
first in air, and then immersed in water. he difference is 
exactly the weight of the water displaced by the stone,gand so 
the specific gravity is easily found. 

The objections to this method are, firstly, that it®is too 
laborious ; and secondly, that it is not applicable when the stone 
is very small, because it is then impossible to weigh it with 
accuracy under water. I should not rely upon the specific 
gravity of a stonaundertw® carats in weight as determined by 
this'method, A method which I shall presently describe is 
perfectly free from both these objections, ike 

Incredible as it may seem? the .estimation of hardness and 
the specific gravity are the only attempts at anything like 
scientéfic measurement ever made in the ordinary course of 
business applied to stones; and even then the weightiness is 
usually estimated merely by poising the stone in tfe hand. For 
the rest they are identified by their colour, their fire or sparkle, 
their lustre and their general appearance. 

In a lecture delivered to the Society of Arts in_1881, Prof. 
Church drew attention to the newessity of scientific ‘methods for 
this purpose, and has more than once, on subsequent occasions, 
reiterated his plea. I propose to dwell more particularly on 
improvements which have been introduced since the date of his 
lecture, and to indicate how one may, by simple practical tests, 
which require little*special knowledge, distinguish with cer- 
tainty all gem-stones without in any way injuring them. _ 

Chemical analysis is, by the very nature of the problem, out 
of the question, fos in order to make an analysis, or to apply 
the simplest chemical test, it is necessary to ‘destroy a part of 
the material ; amd this cannot be done, at any ragein the case of 
a cut stone, 

We can begin by dismissing the hardness as a character 
which it is really unnecessary to determine, except to identify 
diamond or to distinguish a real stone from paste; here, I 
know, I shall earn a rebuke from the orthodox mineralogist 
who, in order to pursue thg study of what should be a peaceful 
science, atms himself with a knife, and proceeds to, scratch 
everything which he comes across. e 

The weapons which I woulf recommend are of a milder 
nature: the microscope, the spectroscope, the goniometer, and 
the dichroscopé. š 

Among the available characters of gems, first and foremost 
„are the optical properties ; that is to”say, the appearances seen 
when we look at them, or through them, in various ways. 

The extent to which a ray of light is refracted on entering and 
leaving a transparent stone, is a characteristic property most use- 
ful for determination. As everyone knows, a stick half immersed 
in water appears bent owing to the refraction of light on passing 
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out of the water ; if it is immersed in a more highly refractive 
liquid, it appears more bent. 
To ascertain the refractive power of any transparent sub- 


stance like glass, a prism-shaped piece is cut from it, and the. 


extent to which a ray of light is refracted on passing through 
the prism is measured by the goniometer, an instrument found 
in every physical laboratory. 

I have not seen this recommended as a method to be 
practically used, because it is commonly supposed that a special 
prism must be cut from the stone for the purpose. 
benefit of those who possess a goniometer, I may say that it isa 
method which I constantly apply, and find most useful for 
unmounted cut stones, It is always possible to find two of the 
facets which form a convenient angle, and, after inking over the 
remainder of the stone, to trace the ray passing through these 
two facets, and so to measure with absoltite accuracy not only 
the refraction but the double refraction of the stone ; moreover, 
this method is applicable to any stone, however great its refrac- 
tive power. 

Another simple plan which can be used by any one, but un- 
fortunately only for stones of comparatively low refractive power, 
has been invented during the last few years. This delightfully 
simple little instrument, known as the reflectometer, consists of 
a. hemispherical glass lens viewed by an eye-piece containing a 
graduated scale; it need only be pressed against the plane 
surface of a cut stene previously touched with a drop of liquid 
of higher refractive power than the stone itself. On looking 
into the eye-piece a shade is seen over half the field of view, 
and its edge crosses the scale at a point which gives the exact 
refractive index of the stone. The best available liquid is 
monobromo-naphthalene, which has a refractive power higher 
than that of topaz, and enables one at a glance to distinguish a 
cut topaz or any less brilliant gem-stone. . 

Most useful, again, are the so-called interference figures— 
the appearances seen on looking through atransparent stone by 
means of a polarising microscope, such as is used by every 
geologist. There is, of course, nothing new in these figures ; 
they are now employed by geologists in the study of rocks, and 
even sometimes by those whose business it is to distinguish 
precious stones. f 

Without endeavouring to explain the nature of these figures, 
except to say that they are due to the double refraction of the 
crystal, it is easy to show that by looking at a stone through a 
microscope, one may see something very characteristic. 

(The interference figures of several minerals were thrown 
upon the screen by means of a projection apparatus lent by 
Prof. Ayrton ; sapphire, tourmaline, and emerald were shown 
to give coloured circular rings intersected by a black cross ; 
sphene and chrysoberyl, coloured oval rings, intersected by a 
hyperbola; and quartz, coloured circular rings with a black 
cross having a tinted. centre.) 

This beautiful method is not employed nearly so largely as it 
deserves, because most people find it difficult. In order to see 
the figure it is necessary to look. through any given crystal in 
one certain direction, (The stones used for projection were 
plates appropriately cut for the purpose). Now it may happen 
that a facetted stone is so cut that to look along the required 
direction would be to look through an angular corner ; and 
every one knows that it is not possible to look through a 
pointed corner, owing to the refraction of the light. For this 
reason when an unmounted cut jewel is held under the polaris- 
ing microscope, and yields no interference figure when, turned 
About into various positions, it is usually given up as hopeless. 
But obviously we have only to immerse the stone in some 
liquid having nearly the same refractive power as itself, in 
order to eliminate the difficulty due to refraction, 
if the stone be placed in a small tube filled with oil or glycerine, 
and held in various positions, the interference figure can always 
be seen. Little more than a year ago, a small facetted stone 


of peculiar appearance was sent to me, which had deceived the - 


experts to whom it had been shown, although agreeing in some 
respects with quartz, and was supposed to be anew stone. But 
by ymmersing it in oil in a hollow glass sphere, I was able to 
see the characteristic interference figure of quartz. When a 
stone has the refraction, the double refraction, the specific 
gravity, and the characteristic interference figure of quartz—it 
is quartz and nothing else. 

Other optical characters of great value are those resulting 
from the absorption of the light in its passage through a crystal; 


For the . 


I find that - 


A 


[S] 


. 
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some of the colours contained in ordinary daylight are more 
absorbed than others, and the light emerges more or less 
coloured; in consequence of differences of absorption, some 
gem-stones appear differently coloured according to the direction 
in which one looks through them. I need not dwell upon this 
curious property because the instrument used to observe it is the 
one piece of scientific apparatus sometimes, but by no means 
generally, used by gem experts—I mean the instrument known as 
the dichroscope. (A diagram, kindly lent by Prof. Judd, illustrated 
the appearance seen with this instrument.) Far less familiar is the 
method of studying the absorption by means of the spectroscope, 
although the value of this extremely simple method was pointed 
out many years ago by Prof. Church. Every one knows the 
colours of the spectrum seen by daylight through a glass prism, 
and it is also well known that if light transmitted through 
various vapours be appropriately observed through such a prism 
by means of the spectroscope, certain black lines are seen in 
the spectrum, indicating that the vapour has absorbed light of 
a certain colour; in this way astronomers are able, by merely 
looking at the sun and stars, to ascertain many of the elements 
which they contain. 

But it is not commonly known that a precisely similar effect is 
produced by many transparent minerals. It is only necessary 
to look through a pocket spectroscope in a bright light at any 
transparent mineral containing the rare element didymium, and 
certain black bands characteristic of that element are at once 
seen in the spectrum. 

(A diagram of the spectrum of the phosphorescent light 
emitted by ruby when made to glow in the electric discharge in 
a vacuum tube, lent by Prof. Crookes, though not a picture 
exactly of what is here described, served to illustrate the appear- 
ance of the black bands in the spectrum of a red mineral.) 

Now, there are two gem-stones which give very characteristic 
black bands when looked at through a spectroscope, namely, the 
jargoon or jacynth, and the variety of garnet known as alman- 
dine, commonly called carbuncle. When a stone, say one set 
in a ring, is looked at in this way, and gives the characteristic 
spectrum of zircon, it is at once known to be a jargoon without 
further trouble. 

When one remembers how many pocket spectroscopes are 
bought by people who wish to see the rain-band ard predict the 
weather, it is surprising that it has not also come into use for 
the examination of gems, 

To pass from optical to other characters, there is a very re- 
markable property possessed pre-eminently by one mineral which 
has not, so far as I know, been previously recommended as a 
practical test. 

A crystal of tourmaline while being warmed or cooled be- 
comes electrified ; one end becomes charged with positive, the 
other end with negative electricity. The fact has long been 
known. But a few years ago an extremely pretty and ingenious 
way of showing the electrification was devised by Prof. Kundt. 
Ifa mixture of powdered red lead and sulphur be shaken or 
blown. through a sieve, the particles become electrified by mutual 
friction, and if it then be dusted upon a crystal of tourmaline 
which is being warmed or cooled, the positively electrified end 
of the crystal attracts the negatively electrified yellow sulphur, 
and the other end attracts the positively electrified red lead ; 
one end of the crystal becomes red, and the other end yellow ; 
and so the difference of electrification is made visible. Now 
every crystal of tourmaline behaves in this way, and I find it 
perfectly easy to show the property in an ordinary small jewel, 
even when mounted in a setting. All that is necessary is t8 
warm the stone, and then, while it is cooling, to dust it with the 
mixture ; at once one part of the stone becomes red, and another | 
part yellow. 

(A facetted stone treated in this way was shown upon the 
screen by reflected light.) i 

The last character which I have to mention is the one to which 
I alluded at the beginning, namely, the heaviness or specific 
gravity. Theuse of the balance is, as I said, too laborious ; pute 
within the last few years an entirely different method has been 
introduced. e 

Cork and wood float in water because, bulk for” bulk, they 
are lighter; stone and iron sink because, bulk for bulk, they are 
heavier than water. But find some substance whose density is 
exactly that of water, and it will neither rise nor sink, but will 
remain poised in the water like-a balloon in mid-air. 

Several liquids have been discovered which are more than 
three and a half times as dense as water, in which, therefore, 
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amethyst, beryl, and other light-stones will actually float.. Prof. 
Church strongly recommended mercuric and potassium iodide ; . 
but a still more convenient liquid is now available, namely, 
methylene iodide. This liquid has a specific gravity of 3°3, so . 
that tourmaline readily floats in it; further, it is not corrosive 
or in‘any way dangerous, which is more than can be said for 
several of the other liquids which have been recommended. 

Now it is scarcely possible to prepare a number of liquids, 
each having the specific gravity of one gem-stone, in order to 
identify each stone, but methylene iodide is easily diluted by 
adding benzene to it; each drop of benzene added makes the 
liquid less dense, and so it may be used to separate tourmaline 
and all the lighter gem-stones from each other. Nothing can be 
easier Sr more satisfactory than this method ; no matter how. 
minute the stone may be, it can be identified by its density in a 
few moments. Suppose it be doubtful whether a certain gem 
is aquamarine or chrysoberyl, all that is necessary is to place it 
in a tube of the liquid, together with a small fragment of true 
aquamarine to serve as an index; if it be a chrysoberyl, which 
has a specific gravity of 3°6, it will sink like lead; if it be 
an aquémarine, which has a specifie gravity gf 2°7, it will float ; 
and if tlfe liquid be thpn stirred and diluted until thejindex 
fragment is exactly suspgnded, the gem also ‘will neither float 
nor sink, but will remain poised beside it. 

The delicacy and simplicity of@he method is marvellous ; the 
only reason why it has not be€n more generally adopted is that, 
unfortunately, the greater number of gem-stones are heavier 
than methylene jodide. What is the use of employing such 
liquids when {they cannot float jargoon, carbuncle, sapphire, 
ruby, chrysobery}, spinel, topaz, peridote, and diamond, to 
mention only those stones evhose names are familiar? 

But this objectjon is now entirely removed, thanks to a 
discovery made quite recently by the distinguished Dutch 
mineralggist, Retgers. He has found a colourtss solid com- 
pound which melts, at a temperature far below that of boiling 
water, (® a clear liquid five times qs dense as water ; and there- 

ofore sufficiently dense to float any kn8wn precious stone. 

This compound is the double nitrate of silver and thallium, 
and it further possesses a most remarkable property; it will 
mix in any desired proportion with warm water, so that by 
dilution the specific gravity may be easily reduced. The fused 
mass may be reduced in density by addiny’water drop by drop 
so as to suspend in succession jarg@éon, carbuncle, sapphire and 
ruby, chrysoberyl,-and spinel.. : ‘ 

This wonderful compound shcld certainly pe employe& by 
all who wish to distinguish gems with ease and certainty. 

Let me no® remind you how one could apply the methods 
which I have been describing, to identify with absolute certainty 
some gem-stone. Take, for example, a cut tourmaline. 
Dropped into methylene iodide it would just float, and, when the , 
liquid is dilfted, it would remain suspended beside an index 
fragment of tourmaline, and no other gem-stone. Examined. 
with the dichroscope it would show two coloured images, in- 
dicating remafkable differences of absorption characteristic of. 
tourmaline, and ng other mineral ; the absence of absorption 
bands, when it i$ viewed through the spectroscope, would show 
that it is neither garnet nor jargoon; in the polarising 
microscope it would show the interference figure of tourmaline. 

Even if the stone wereemounted in a seting so that these 
tests coyjd not be applied, it could be examined with the 
reflectometer, the boundary of the shade would ¢ross the scale 
at a point exactly corresponding to the refractive power. of 
tourmaline ; and lastly, it could be warmed and dusted with 
red lead and sulphur, when the two coloured patches would 
betray the electrical properties of tourmaline. There is 
enough evidence here to satisfy any one but an English jury 
hearing expert witnesses, and everything can be done with- 
out inflicting even a scratch upon the stone. * e, 

Another miperal character of great value in distinguishing 
gem-stones in the rough I havê not alluded to, because it can 
only be made use “of when they are more or less well crystallised ; 
I mean the shape of the crystals. (This feature was illustrated 
by some very beautiful photographs of gem-stones and other 
minerals in their natural stdte, which were taken from specimens 
in the British Museum by the distinguished photographic 
expert, Mr. Hepworth.) : 

It might be asked, with some show of reason, why should we 
require all these scientific tests which I have described, when 
the varieties of. precious stones are so few in number? In reality, 
however, gem-stones are far more numerous than is commonly 
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supposed, although they often pass muster under erroneous 
names. Tourmaline is sold as ruby, cinnamon stone as jacynth, 
white jargoon and phenacite as diamond, while green garnets 
.are universally known in the trade as olivine or peridote. 

- That the varieties of available gem-stones are not far more 
numerous, is due mainly to the prejudice of purchasers, -who 
ring the changes on diamonds, rubies, sapphires, and emeralds, 
and have heard of nothing else; estimating the stones, as the 
public estimates popular actors or authors, not by their real 
excellence, but by their names. 

In the mineral gallery of the British Museum are many ex- 
amples of cut stones which have rarely or never been employed 
in jewellery, but should certainly win favour on their own 
merits. : : 

One very curious example is a little gem cut from a crystal 
of the ordinary tin-stone, the same ore which is worked for tin 
in the Cornish mines. This is a stone which, when cut froma 
sufficiently transparent crystal, possesses a most beautiful lustre 
and.colour. 

As another example, I may mention a stone which, I stispect 
from its appearances would make a very beautiful gem. “It was 
sent with some other fragments from tha ruby mines of Burmah ; 
it is only a single rough fragment, ang has completely puzzled 
every one to whom I have shown it. By means of the very 
tests which I have been des@ibing, and without sacrificing 
more than a pin’s point of the ston®, I have been able to identify 
it as the boro-silicate of lime known as Danburite. This 
mineral, if it has ever been used in jewelleg. which is most 
unlikely, has certainly never been rightly named. 

(A number of facetted stones lent by Mr. Gregory, who has 
made many interesting experiments in this direction, were 
thrown upon the screen by reflected light; gmong these were 
several of the less familiar gems, such as tourmaline, chryso- 
beryl, phena@ite, felspar, andalusite, axinite, spogumene, 
sphene, and idocrase. ) . 

I do not know whether the final impression prod@ced by 
what I have said, is that the determination of stones is an easy 
or a difficult thing. The impression which I wished to convey, 
is that where these scientific tests can be applied, it is an abso- 
lutely certain thing; and here they cannot be applied, there 
is no such certainty. . 

The crystals from which these gems are cut are changeless 
and imperishable, their beauty has been enhanced by the art of 
man, but they have lost none of their wonderful properties in 
the process ; in fagt, it is only bY utilising these very properties 
that the lapidary converts them from dull stones to flashing 
jewels, and it is by these properties that we hav® to recognise 
them. 

The ruby formed countless ages ago in the heart of Burmah, is 
the same thing in all essentials as the ruby formed to-day in a 
Paris laboratory. ° s 

Tt is curious to reflect that the diamond which to-day glitters 
in a London ball-room, may have adorned the crown of some 
Oriental, monarch centuries ago—may have beef picked from 
the shores of an Indian stream in the dawn of civilisation—may 
have been the silent*witness of the growth and ‘decay of empires 
—but by its own unchanging existence has alwgys borne stead- 
fast evidence to the everlasting laws of nature. . 

° . H. A. MIERS. 





THE OBSERVATION OF EARTH-WAVES 
` AND VIBRATIONS, 


"THE object of this communication is to call attention to the 
apparently high velocity with which motion is transmitted 
from an earthquake centrg to places distant from it a quarter 
of the earth’s circumference, and to the importance of instituting 
an extended systematic observation of these movements. ” 
During the last few years Dr? E. von Rebeur-Paschwitz and 
other, observers in Europe have eecorded arth movements 
which had thefr origin ia Japan or ia other distant countries. 
Beyond a radius of a few hundred miles from their origin 
these disturbances are often too feeBle to be sensible or to be 
recorded by ordinary seismographs. Their presence is, how- 
ever, made known by the use of specially contrived nearly 
horizontal pendulums, and by these and other instruments we find 
that they usually have a duration of from ten to thirty minutes, 
though now and then they last one or two hours, On June 3, 
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1893, the writer obtained a record lasting 5 hrs. 24 min. In 
Europe what was probably the same disturbance indicated a 
movement which continued for about fifteen hours. From ob- 
servations hitherto made, it seems extremely likely, as Dr. 
E. von Rebeur-Paschwitz has suggested, that these earth-waves 
could be recorded at almost any point upon the surface of our 
globe, while the phenomena they present ‘are such that it is 
probable that their extended study would throw light, not only 
upon the manner in which motion is transmitted through the 
superficial portions of the earth, but also across its interior, 

As illustrative of the results to which these records lead, I 
take those derived from diagrams of several seismographs in 
Tokyo, and from that of a long pendulum seismograph at Rocca 
di Papa in Italy, which on March 22, 1894, together with many 
other instruments in Europe, exhibited considerable motion. 
The origin of the disturbance was off the N.E. coast of Yezo. 
(Lat. 42° N., Long. 146° E.). 

From observations made in Tokyo, distant about Goo miles 
from the epicentrum, not only upon the initial disturbance, but 
also four after-shocks, it seems that motion was propagated at 
an average rate of about 2'3 km. per second. Inasmuch as the 
instruments from which these records were obtained, are not - 
capable of recording movements of small amplitude, prob- 


ably this velocity was that of the pronounced vibrations of . 


the quasi-elastic nature characteristic of most earthquakes. 
There are reasong for believing that such waves outside an 
epifocal area are practically confined to the surface of the earth. 
A movement which from the manner in which it slowly affected 
ordinary or horizontal pendulum seismographs, had probably a 
similar character, travelled from Japan to Italy with a velocity 
of from 2'7 to 3 km. per second, the larger waves travelling at 
the slower rate. 

Preceding these decided motions, minute tremors were ob- 
served, which, if they originated at the epicentrum and 
travelled on the surface of the earth, must have done so at a 
rate of 11°5 km. per second, while if they were created by, the 
transformation of the energy of the partially elastic undulations 
as they passed from medium to medium, then their velocity of 
propagation must have been still more abnormal. If it is 
assumed that they reached Italy by direct radiation through the 
earth, or that in consequence of refraction they followed cur- 
vilinear paths, the observations indicate a velocity of 9 or 10 
km, per second, 

Considering the influence of gravity upon the propagation of 
surface undulations, the observed velocities may possibly be'a 
little lower than what might have been expected. The minute 
tremors, however, seem to have a velocity which is roughly 
twice that for a condeusational rarefactional wave in glass, 

Observations upon other earthquakes, although none of them 
can claim any igreat degree of accuracy, point to the same 
general results, ; 

At present, the diversity of instruments employed in Europe, 
and the various degrees of sensibility given to the few instru- 
ments which are approximately similar, apparently results in the 
recording of different phases of motion, and it is not likely 
that our knowledge will be increased or made more accurate 
until there is greater uniformity in the methods of observation. 

Now to determine whether the disturbances created by large 
earthquakes are propagated to distant localities in the manner 
suggested, much might be learned by establishing twelve or 
fourteen similar instruments at. an equal number of selected 
stations round the northern hemisphere. Itis yet premature 
fo indicate the class of instruments to be employed, but if 
their chief function is to record the time of arrival and the 
different phases of these wide-spreading movements, it is the 
writer's experience that many difficulties may be avoided in 
installation, adjustment and management, by using a type that 
is not too sensitive to extremely minute changes of level, such 
as accompany fluctuations in temperature and changes in 
atmospheric conditions. All of them should admit of ad- 


le justment to a similar degree of sensibility, and so far as possible 


be attached to similar foundations in: localities or places where 
the effects of tremor storms, which often eclipse the effects due 
to earthquakes, are not likely tobe pronounced. Photographic 
surfaces on which records are received, should move at a rate 
of zot less than two inches per hour, which will enable an 
observer to determine time intervals to within 30 seconds. 

It would seem advisable that the -first attempt to make a 
seismic survey of the world should be tentative. Having ob- 
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tained the co-operation of observers in selected localities, each 
of these should be furnished with a similar instrument, and if 
possible receive personal instruction as to its installation and 
working. If this is done, then an inexpensive type of apparatus 


„may be employed, which in an ordinary foundation will yield 


results not much inferior to those obtained from more elaborate 
arrangements, which subsequently it may be thought desirable 


` to establish. 


Although it may only be possible to minimise the effects of 
tremors, the records of these over extended areas may perhaps 
present new features, Other movements which are likely to 
be noted, but which will not influence the recording of move- 
ments resulting from distant earthquakes, will be diurnal and 
other periodic displacements of the pendulums, The records 
of these, together with those of local earthquakes, could hardly 


‘fail in adding to the knowledge we possess about earth 


movements. 

The principal object of the proposal made in the foregoing 
remarks, is to determine the velocity with which earthquake 
motion is propagated over the surface of the earth, and possibly 
through its interior. If it is established that vibratory motion 


* is transmitted with a measurable velocity ¢izough the earth, it 


will be difficult to over-estimate the value of the knowledge 
we shall have gained. The rigid scrutiny of the records 
bearing on this latter point have to be left to European 
observers. ® 

At present the writer is engaged in drawing up a report upon 
the state of our knowledge respecting the velocity with which 
earth vibrations and waves are transmitted through rock and 
earth, and in making experiments to determine a form of simple 
instrument which shall be not only sensible to slight changes 
of level, but which is also capable of recording vibrations of 
small amplitude. 


Since writing the foregoing, which was printed for circulation 
amongst a few of my friends interested in this branch of earth 
physics, I have received NATURE of December 27, 1894, in 
which, on p. 208. Dr, E. von Rebeur-Paschwitz gives a description 
of the remarkable disturbance of June 3, 1893, to which I have 
already briefly referred. In July of that year [ sent photographs 
of this record to various acquaintances in Europe. One of 
these, together with a description of the same, because it was 
illustrative of a great number of unfelt earthquakes which I had 
recorded, was sent with the fourteenth report to the British 
Association on seismological work in Japan during 1893-1894. 
This report is, I believe, now in the press. The object in calling 
attention to this matter is to show that this disturbance, wherever 
it originated, was also pronounced at places far distant from 
Strassburg, Nicolaiew and Birmingham. 

Mr. C. Davison, who writes the introduction to the description 
of the European records of this earthquake, makes a brief 
reference to the desirability of having a few well-chosen stations 
in various parts of the world where earth pulsations might be 
recorded—a matter on which I have had considerable corre- 
spondence with my friend Dr. E. von Rebeur-Paschwitz. At 
present Mr. Davison considers that Europe is fairly well 
provided with instruments. Instruments are certainly fairly 
numerous, but at the same time in many instances they vary in 
their sensibilities and also in their objects. Judging from the 
report of the Committee on Earth Tremors to the British 
Association in 1893, p. 294, it would seem that the instruments 
in Birmingham and Edinburgh are arranged to be unaffected by 
rapid tremors, and register ‘‘slow earth tilts only,” while the 
tromometers of Italy are, I presume, constructed to record what 
this name implies. Whether they are able to record '*‘ elastic” 
tremors is a debatable matter.’ ` A very good illustration of 


. what the heterogeneity of the instruments at present employed 


in Europe leads to, is given by Mr. Davison in the records of 
two earthquakes, contained in the report of the above-mentioned 
Committee for 1894, which may have had velocities of propaga- 
tion varying between I and r2 km, per second, according to the 
type of instrument from which records were obtained. The 
apparent explanation of these anomalies is thet different 
instruments have recorded different phases of motion, and for 
this reason I have been led to say that it is not likely that our 
present knowledge will be increased until there is greater 
uniformity in the methods of observation. 

Mr. Davison’s remark that’ “in Japan Prof. Milne’s 


tromometer (as described in British Association Report, 1892, 
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Pp. 207-209) leaves little to be desired,” requires qualification. 
Asa ‘‘tremor” recorderit is excellent, but even as such I have im- 
proved it by reducing its length to 30 mm. and its total weight to 
0'39 grms. Unfortunately however, because it is a tremor re- 
corder, its movements are such that even ona photographic film 
only one metre distant, it may during a severe *‘tremor storm ” 
give a trace which appears as a band two inches in breadth, which 
eclipses any effects due to dis'ant earthquakes, for the recording 
of which it is therefore useless. At various times I have 
experimented with at least a dozen of such contrivances, which 
from the nature of their construction have necessarily short 
periods of vibration, and are therefore not sensible to slight 
tilting, Although I condemn these instruments for the record- 
ing of distant earthquakes, I must admit that I am indebted to 
a pair of them for having first made visible to me the diurnal 
wave, 

In the Seismological Journal, vol. iii, p. 60, a sketch is given 
of a horizontal pendulum, such as I have used to record the 
daily wave and unfelt earthquakes since November 1893. One 
of these,.which has a boom 5 feet in length, has usually a 
period of about 50 or 55 seconds. Altoge@her I have six sets 
of suci? ‘apparatus with photographic recording surfaces, 
together with one or tw@others, which are read‘once per day. 

These have been installed at and given records from eighteen 
localities—in caves, in the,sctid rock, in an underground 
chamber, and on substantial columns rising from the natural soil. 

Although these instruments are exceedingly bad forms for 
tromometers, by® these experiments—each of which continued 
over several months, during which time continuous records were 
obtained—much was learned about the localities where ‘‘ tremor” 
effects might be avoided. * 

To solve the problem under consideration it does not seem 
necessary to have an instrument sensible to less filting than 1”, 
and iteis certainly undesirable to have one sensible ‘to the 
phenomena called earth tremors or microseismic disturbances, 
which appear to have the character ¢f earth pulsations. What 
is required is an instrument which is susceptible to the tilting 
produced by the undulatory slow travelling quasi-elastic. dis- 
turbances of an earthquake, and at fhe same time is sensible to 
the minute, and possibly truly elastic vibratiofis which, both in 
Japan and Europe, outrace the more pronounced movements. 
The first object, and to some extent the second, is certainly 
attained by many instruments in Europe. From the records 
given by the long pendulum ofẹDr. Agamennone, of which I 
have not had an opportunity to see a {ull description or draw- 
ings, I take itghat for the preliminary vibrations, the pendulum 
acts as a steady point, relatively to which the movements are 
magnifed by means of a pointer arranged like that of a seis- 
mograph. The larger movements, which have periods of about 
16 seconds, gay be due to the slow heeling over of the pen- 
dulum following the motion of the supporting tower. About 
these latter movements we already know-a great deal, and their 
velocities of pgopagation, as determined by the most accurate 
methods in Japan, do not materially differ from the rate at 
which the same disturbances continue qn their journey to 
Europe. 

What we mo require is an investigation of the velocities of 
propagation of the elastic movements which apparently go from 
Japan to Europe in 15 or 20 minutes. 

If suche phenomena exist, and if the European records are 
correct, their exRtence is a reality, the instrum€nts to record 
their repetition must be sensible to small but rapid vibrations ; 
and for the results to be comparable, these instruments must not 
only be similar in construction, but they must be similarly 
adjusted and similarly installed, : 

Within a few days the writer will have completed two instru- 
ments differing only in their size, which may be desgribed as 
conical pendulum seismographs in which the multiplication 
relatively to their centres of osgillation will be adjustable from 
about 20 to 40. Tghe registration will as usual be photographic. 
It is hoped that because the ‘multiplication is large, and beeause 
everythiag is as light as possible, the preliminary tremors 
(elastic vibrations) may be secorded ; while because the booms 
are long, it is not unlikely that the sensitiveness to tilting will 
be sufficient to, record the slower waves. They will be tested 
upon a foundation the diurnal tilting of which is known, and 
where it is also known that tremors (earth pulsations) are 
seldom met with. 


Joun MILNE. 
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SOCIETIES AND ACADEMIES. 
LONDON. 


Royal Society, March 21.—‘‘ A possible Explanation of 
the ie fold Spectra of Oxygen and Nitrogen.” By E, C. 

. Baly. 

The two spectra of oxygen are shown to be of a different 
nature. They behave differently, and reasons are given for 
their being in all probability the spectra of different gases. 
They may either be two spectra produced by different vibrations 
of the oxygen molecule, or they may be the spectra of two 
different modifications of oxygen, or the spectra of two distinct 
gases resulting from a dissociation of oxygen, a combination of 
which is called oxygen. ° 

It appeared worth while to undertake experiments with a 
view of testing the last of these. Oxygen was sparked in an 
apparatus similar to that used by Prof. J. J. Thomson in his 
experiments on the electrolysis of steam.’ Hollow platinum 
electrodes were used, each one of which was connected ‘With a 
Sprengel mercury pump. In the first experiments, thedistance 
between the electrodes was 35 mm., and the highest pressure 
compatible with the appearance of the two spectra was made 
the starting poiħt of the experiment& In these first experi- 
ments it was 380 mm. The density of the oxygen before spark- 
ing was determined, and taln as a test of its purity. The 
fractions obtained from the ano#e and cathode were weighed, 
and the results are given. They follow the lines ‘ol J. J. 
Thomson’s results, inasmuch as with long. sparks a ‘lighter 
fraction was obtained at the cathode, and with short sparks a 
heavier fraction. The fractions from the anode were not so 
definite as from the cathode, though, the difference was in the 
right direction.: The probable maximum error of wéighing 
was O‘OOOL gram. This meant exactly .dne in the second 
decimal placesof the density obtained. The general accuracy 
of the results may be gauged from the densities of uhsparked 
oxygen obtained. 


$ os . ae 
Density of Density of Density of 
cathode fraction oxyg‘n cathode fraction 
with long sparks. uns; arked. with short sparks. 
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: nets 
Meanoof results of other observers = 15'887. 


Density of cathode fraction from oxygen, previously for three 
days fractionated with short sparks, 15°75. 
The experiments are still in progress. 


. Physical Society, March 22.—Mr. R. T, Glazebrook, 
F.R.S., in the chair.—On th@ objective reality of combination 
tones, by Prof. A. W. Rücker and Mr. E. Edser. The question 
„as to the objective or subjective nature of combination tones 
has excited much keen controversy, and the au‘ hors have devised 
some experiments ,to elucidate this point. e These experiments, 
some of which were exhibited before the Society, how that 
under certain conditions difference and sunemation tones are 
produced which are capable o! disturbing resonating bodies. 
As resonator thdy have, in the firsinstance, employed a tuning- 
fork. A piece of thin wood, about 5 in. square, is gitached to 
one of the prongs of this fork, while a silveged glass mirror is 
attached to the other, and the pitch of the fork is very ac- 
curately adjusted to sixty-four complete vibrations per second. 
In order to detect any movement due to resonance set up in this 
fork, the mirror carried by the prong forms part of a‘system of 
mirrors for producing Michelson’s interference bands. By this 
means a movergent of the prongs of the fork of 1/80,900 of an 
inch (half a wave-length of light) is shown by the disappearance 
of the interference binds. As a source of sgund a siren was 
employed, this being one of the instruments which Helmholtz 
recommends as giving the best résults. The pitch of the note» 
given by the siren was adjusted by noting the disappgarance of 
the beats produced by one of the, notes with a bowed fork, or 
by a stroboscopic method. A large’ wooden cone, placed be- 
tween the siren and the resonating fork, served to concentrate 
the sound on the wooden disc attached to this latter. The sen- 
sitiveness of the arrangement is such, that when a large Kéenig 
standard fork, giving sixty-four vibrations per second, is struck 
so lightly that an observer, with his ear close to the fork, cannot 
detect the fundamental note, the bands instantly disappear. 
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-(2) Obiective dem nstration of comòination tones. 


‘distinguished from suppo-ed beat tones. b 
investigating the pitch of the loudest combination tone obtained 


The apparatus, however, is unaffected by any other note, except 
one of sixty-four vibrations per second. A number of experi- 
ments have been made, using various rows of holes on the siren, 
and in every case when the summation or difference tone corre- 
sponded to sixty-four vibrations per second, the interference 
bands vanished, showing that under the conditions of the experi- 
ment these tones have an objective existence. An experiment has 
also been made to determine whether KGenig’s lower beat tone 
when the interval is greater than an octave is objective. In this 
case, however, the authors entirely failed to get any evidence of 
such an objective existence. A number of experiments have been 
made with a view to elucidating the cause of the production of 
the summation tone, which tend to show that it is not the 
difference tone of the partials of the fumdamental notes, In 
addition to using a 1uning-fork to detect the combination tones, 
the authors have made use of an instrument originally devised, 
by Lord Rayleigh. A light mirror is suspended by means of a 
fine quartz fibre, and hangs in the neck of a resonator, tuned to 
the given note, and when at rest is inclined at 45° to the axis 
of the resonator. Under these circumstances, when the resonator 
responds the mirror tends to turn and set itself at right angles 
tothe direciion of motion of the air in the resonator, 
results obtained with this instrument are in complete accord 
with those obtained by the first method. 
authors have failed to obtain any evidence of the objective reality 


| of the combinatign tones produced by organ-pipes and tuning- 


forks (see p.474). The discussion on this paper was postponed 
till after the reading of the next paper.—Some acoustical experi- 
ments, by Dr. C. V. Burton. (1) On the subjective lowering 
of pich of a note. The author has noticed that if a tuning- 
fork, mounted on a resonator, is strongly bowed, then ifthe ear 
is placed near the opening of the resonator the pitch of the note 
heard appears lower than when the fork is bowed very gently 
or is held at some distance. This subjective lowering of pitch 
is most marked with forks of low pitch; and in the case of a 
fork giving a note of 128 complete vibrations per second, 
amounts to about a minor third. The author suggests an ex- 
planation depending on the supposition that the basilar 
membrane of the ear behaves as if it consisted of a number of 
stretched strings of various lengths, each resounding to a given 
note ; and that the appreciation of the pitch of a note 
depends on the localisation of the part of the basilar 
membrane which resounds most strongly, Further, he 
shows that, in the case of a stretched string, for finite 
displacements, the string which most strongly resounds 
to any note will have a ‘‘natural” period longer than the 
period of the di-turbance; the greater the disturbance the longer 


| will be the natural period of the strings most strongly affected. 


Hence when the intensity of a note increases, the tract of the 
basilar membrane most strongly affected fìs displaced in the 
direction which corresponds-to the perception of lower notes. 
Where two 
organ-pipes are sounded and alternately separated and brought 
close together, an observer, at some distance, hears the difference 
tone much more clearly when the pipes are close together than 
he does when they are separate. As the position of the pipes 
with reference to his ear does not appreciably change, the change 
in the intensity of the combination tone indicates that it has a 
real objective existence. The author mentioned that he had 
sounded his two pipes, which give a difference tone of 64 vibra- 
tions per second, | efore the collector of Prof. Rücker and Mr. 
Edser’s apparatus, but without obtaining any moti n of the 
interference bands, and that he was therefore less confident of 
the correctness of his deductions than he had been before. Mr. 
Edser mentior ed that Dr, Burton had suggested an explanation 
of the production of objective tones in the case of the siren, which 
depends on the production of the tones in the wind-chest of 
the instrument itself when two rows of holes are simulta- 
neou-ly opened. They had made an experiment which seemed 
to show that the above explanation was incorrect, for on con- 
necting together the wind-chests of two sirens, fixed on the same 
spindle, by means of a short length of wide metal tubing, no 
affect was observed on the bands when the two no es were 
produced’on different instruments having what was practically 
a common wind-chest.—Prof. Everett (communicated) said he 
considered the experiments described in the paper proved con- 
clusively the objective existence of the summation tones as 
He had lately been 
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the frequency of this tone 2, z.e. the first difference tone, or is 


it 1, which corresponds to the first term of the Fourier series . 


for the periodic disturbance? In the chords 2 to 3, 3 to 4, 4 
to 5, &c., the difference of the integers being unity, the first 
difference tone is identical with the first Fourier tone. When 
the difference of the two integers which express the chord is 
not unity, then the writer considers that experiments he has 
made with strings and pipes, show that the first Fourier term 
is usually the only combination tone that is audible. Prof. S, 
P. Thompson considered that care should be taken to define 
what we mean by the subjective or objective existence of a note. 
There are two very delicate methods which have already been 
employed for detecting the existence of a given note in the air. 
(1) The formation of ripples on a soap-film stretched over the 
opening of a resonator tuned to the required pitch (Sedley 


_ Taylor) ; (2) the sounds produced in a telephone connected to 


a microphone placed on a thin elastic membrane stretched over 
the neck of the resonator (Lummer). It was very important to 
limit our acceptance of the demonstration of the objectivity of 
combination tones, given by the authors of the paper, to the 
case actually proved, z.¢. to tones produced by the polyphonic 
It did not necessarily follow that if pure tones produced 
by tuning-forks were used, the same results would be 


obtained, A number of experiments had been made 
by Zantedeschi in 1857, in which two notes were 
sounded, and skilled musicians were asked to record 


their impression of the third tone present. In 75 per cent. of 
the cases the note recorded was the difference tone ; in the 
remaining 25 per cent, it corresponded to Koenig’s beat tone. 
Kéenig himself had never heard the summation tone in the case 
of lightly-bowed forks. Voigt in atheoretical paper has shown 
that if there are two disturbances whose mean kinetic energy 
differ, the Helmholtz tones will be produced ; but that if the 
‘mean kinetic energy of the two disturbances are equal, the 
Helmholtz effects soon die out, and you get beat tones or beats. 
He (Prof. Thompson) considered that Dr. Burton had allowed 
his perception of tone to be governed by the quality of the note, 
and that the apparent lowering of pitch was due to the variation 
in the intensity of the overtones present. In. reply to Prof. 
Thompson, Dr. Burton said he did not merely perceive a lower- 
ing of pitch, but he was able to estimate the change in pitch, 
and say at what instant, as the vibrations of the fork died out, 
tke lowering amounted to atone or half atone, &c. Mr. Boys 
said he found that by careful attention he could apparenily per- 
suade himself that the note in Dr. Burton’s experiment was 
lowered or raised in pitch, or that it remained unaltered. A 
similar effect in the case of the eye could be obtained with a 
stereoscopic picture. The Chairman considered that, while 
Helmholtz’ explanation of the production of combination 
tones might be real, it did not follow that this explanation gave 
the sole cause of their formation. In particular, Helmholtz 
does not explain why the tones should only be produced by some 
sources of sound. Prof. Riicker, in his reply, said he did not 
deny the existence of Kéenig’s beat tones ; in fact, he had heard 
them, They did not lay much stress on the negative result of 
the experiment they had made to test the objective existence of 
these beat tones, 

Zoological Society, March 19,—SirW. H. Flower, 
K.C.B., F.R.S., President, in the chair.—Lt.-Col. H. H. 
Godwin-Austen, F.R.S., presented a paper on behalf of Mr. 
Walter E, Collinge, and himself, ‘‘On the Structure and Affi- 
nities of some new Species of Molluscs from Borneo.” Three 
new species were described, viz. Damayantia smithi, Aficropar® 
marion pollonerat, and M. simrothi. Details were given of 
their structure and comparisons instituted with other members 
of the genera and allied Indian genera. One of the most in- 
teresting features, perhaps, was the similarity they show anato- 
mically to shell-bearing molluscs of Borneo. That these slug- 
like forms of Borneo have the same close relationsh’p to the 
shell-bearing mollusca among whom they are now found living, 
as the Indian forms bear to Macrochlamys and allied shell- 
bearing genera, there can be little doubt, and any true attenfpt 
at classification must be based on these lines, and would place 
a wide gulf between Girasia and Azstenia on the ofe side, and 
Parmarion and Microparmarion on the other.—Mr. F. E. 
Beddard, F.R.S., read a preliminary account of new species of 
earthworms belonging to the Hamburg Museum. These worms 
belong chiefly to the genera Acanthodrilus and Microscolex, 
and had been collected in. South America.—Prof. F. Jeffrey 
Bell communicated, on behalf of Prof. Alphonse Milne- 
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Edwards, Jardin des Plantes, Paris, the description of a new 
species of crab of the genus Hyastenus, obtained near the 
Straits of Magellan during the Challenger Expedition, and pro~ 
posed to be described as Æ. consobrinus.—Dr. A. G. Butler 
gave an account of two collections of Lepidoptera received by 
the British Museum. One from Zomba, made by Mr. J. 
McClounie, remarkabJe for the number of specimens of the fine 
Butterfly genus Charaxes it contained. The other made at 
Fwambo, Lake Tanganyika, by Mr. Alexander Carson, in- 
teresting as including not only rare species previously’ only 
received from Zomba and Lake Mweru, but several novelties, 
the finest of which was Junonia pavonina, a new form allied 
to J. artaxia.—Mr. P. Chalmers Mitchell read a paperin which 
he gae a description of the proventricular crypts he had found 
in a specimen of the African Tantalus (Pseudotantalius ibis) 
recently livirg in the Society’s Gardens. T : 
Entomological Society, March 20,—Piof. Raphael 
Meldola, F.R.S., President, in the chair.—Mr, H. St. John 
Donisthorpe exhibited a living female of Dytiscus marginalis, 
with elytra resembling those of the male insect. Dr. Sharp, 
F.R.S., said he had seen this form before,gbut that it was very 
rare in this country, thopgh abundant in some other parts of the 
palæarctic region, Prof. Stewart asked if the genitalia had been 
examined. Mr. Champion stated that Mr. J. J. Walker had 
collected several females of an &llied species (Dytiscus circum- 
flexus) at Gibraltar with ely(fa resembling those of the male.— 
Dr. Sharp exhibited specimens of Brenihus anchorago, from 
Mexico, showinggextreme variation in size. He remarked that 
the males varied from 10} mill. in length to 51 mill.; the female 
from 93 mill. to27 mill, In the male the width varied from 14 
mill. to.4 mill. ‘The length therefore varied from about 5 to 1, 
and the width from 3 to1in the male.—Mr. Blandford com- 
mented on the difficulty of mounting minute Lepidoptera, Dip- 
tera, Neuroptera, &c., and exhibited samples of sttips of material 
which he had found most suitable for the purpose of staging 
minute@insects, He said his attgntion had been called to this 
method of mounting by the receipt of specimens from Dr. Frič, 
of Prague. On examination of the material he found it to be a 
fungus, Polyporus betulinus. He stated that Lord Walsingham 
had expressed his satisfaction with this material, and had sent 
him specimens, similarly mounted, from Zeller’s collection. 
Mr. McLachlan, F.R.S., remarked that he thought the material 
exhibited preferable to artichoke pith, which had been used for 
a similar purpose.—Mr. Goss exhibited a species of a Mantid, 
Psudocreobotra Wahlbergi, Sta, received from Captain Mont- 
gomery, J.P., of Mid-llovu, Natal.—Mr. Frederick A. A, 
Skuse commufiicated a paper, Pola we On a colour variety of 
Heteronympha merope, Fab., from New South Wales,” and 
sent coloured drawings of the typicaleform and the variety for 
exhibition.—Mr, Oswald H. Latter read a paper, entitled 
‘Further n&tes on the secretion of potassium hydroxide by 
Dicranura vinula (imago) and similar phenomena in other 
Lepidoptera.” The paper was illustrated by the oxy-hydrogen 
lantern, Prof. Meldola congratulated Mr, Latter on the 
thorough way in which he had worked out his experiments, 
and saidahat in‘view of the small quantity of material at his 
disposal, the cogcordance in the results was remarkable. He 
addéd that Mr, Latter had, for the first time, proved the secre- 
tion of free potassium hydrexide in the animel kingdom. Mr. 
Blandford, Mr. Merrifield, and Dr. Dixey continued the dis- 
cussion.—Mr, Merrifield read a paper, entitlede‘‘ The results 
of experiments made last season on Vanessa C-album and 
Limenitis sibylla.” This was illustrated by an exhibition of 
specimens of Z. s¢éyl/a, anda long series of V, C-album, to show 
the effects of temperature in producing abnormal forms. Dr. 
Dixey said that many of the forms of V. C-album exhibited re- 
minded him of V. C-azreum, a Chinese species, which he be- 
lieved to be one of the oldest forms of the genus. He thdught that 
much of the variation shown in this series of specimens was 
due to atavism, and was not directly attributable to the effect 
of temperature. r. Barrett said he was interested to find that 
one of the forced forms of Z, sibylla was similar to a specimen 
he had sten which had emerged from the pupa during a thunder- 
storm. In“connection with’ Mr. Merrifield’s paper, Mr. F. W. 
Frohawk exhibited a series of 200 spécimens of V. C-album, 
bred fiom one female taken in Herefordshire, in April 1894. 
The series consisted of 105 males and 95 females, and included 
41 specimens oí the light form, and 159 of the dark form. 
Prof. Meldola, in proposing a vote of thanks to Mr, Merrifield, 
Dr. Dixey, and Mr. Frohawk, said that he was glad to think 
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that the subject of seasonal dimorphism, which had been first 
investigated systematically by Weismann, was receiving so 
much attention in this country. He was of opinion that the 
results hitherto arrived at were quite in harmony with Weis- 
mann’s theory of reversion to the glacial form, and all the evi- 
dence recently accumulated by the excellent observations of Mr. 
Merrificld and others went to confirm this view as opposed to 
that of the direct action of temperature as a modifying influence, 


Mathematical Society, March 14.—Major P. A. Mac- 
Mahon, R.A., F.R.S., President, in the chair.—The President 
announced that he had written letters of condolence to Lady 
Cockle and Mrs. Cayley, and had received their acknowledg- 
ments of receipt of the same, which he communicated jo the 
meeting.—Prof, Hill, F.R.S., communicated a paper, by Mr. F, 
H. Jackson, entitled ‘‘Certain 1 Functions,” and the President 
(Mr. A. B. Kempe, F.R.S., in the chair) read a paper on the 
perpetuant invariants of binary quantics.—Lieut.-Col. Allan 
Cunningham, R.E., gave a proof that 219% — x is divisible by 
7487.—The President read a letter from the Rev. T. C. 
Simmons, announcing what the writer believed to be'a ‘new 
theorem in ProbabMity.” | -$ 

. PARIS. œ . 


Academy of Sciences, March®25,—M. Marey in the 
chair.—On the theory of surfa@ps and of algebraical groups, by 
M. Emile Picard.—New researchés by Prof, Ramsay on argon 
and on Helium, communicated by M. Berthelot. A letter from 
Prof, Ramsay was read describing the spectrm of argon ob- 
tained from cléveite and the discovery of Helium.—Remarks on 
the spectra of argon and of the aurora borealis, by M. 
Berthelot. During the author’s recegt experiments on the con- 
densation of argon with benzene vapour under the influence of 
the silent discharge, a magnificent greenish-yellow fluorescence 
was observed.® Its spectrum consisted of a series of lines and 
remarkable bands. So far as the experimental cohditions 
allowed of comparison, this spectrum recalled thateof the 
aurora borealis, It is sttgfested that this phenomenon may 
possibly be due to the formation of some fluorescent combination 
of argon in the upper regions of the atmosphere under electrical 
influence.—Resegrches on@the metals of Cérite, by M. P. 
Schiitzenberger. The preparation of cerium sulphate in a state 
of such purity as to admit of accurate determinations of the 
atomic weight of cerium is described. The value 139°45 is ob- 
tained for this constant by a special process of estimating the 
- sulphuric acid in this sulphate* It is shown that other methods 
of obtaining the Atomic weight give unreliable results. Taking 
various fractions of the sulphate on recrystallisation, the later 
fractions give a much “less value for the atomic weight of 
cerium than the earlier ones.— Observations of Charlois’ 
planet BU, made at Toulouse observatory, by MM. B. Bail- 
land and Rossard.—Observatigns of Wolf’s planet BT (March 
16, 1895), made at Besancon observatory, by M. H. Petit.—A 
general property of axoids, by M. A. Mannheim.—On lines of 


p 


curvature, by M. Thomas Craig.—On the theowy of equations- 


to the derived partials, by M. Wladimir de Tannenberg, —On 
linear equations to *the derived partials, by°M» Emileg Borel.— 
On the movement of projectiles in the air, by M. Chapel. 
series of four equations are given which supply a completesolu- 
tion to the ballisc problem for spaeds ranging between 300 m. 
and r1com.—On, the extension to magnesia of a method of 
synthesising fluorides and silicates, by M. A. Dub8in. The 
compounds MgF,. KF, MgF2. 2KF, and MgO. K,O. 3Si0, 
are described and their optical and chemical properties given, — 
On a new method for the preparation of chloroplatinous acid 
and its salts, by M. Léon Pigeon. Reduction of chloro- 
platinic acid in accordance with the equation, 


BaPtCl; + BaO; + 200 = H,PtCl, + 2HCl + 2BaSO,, 


is employed. Following the method given in detail, the yield 
is almost theoretical— Heat of formation of calciem acetylide, by 
M. de Forcrand. The heat of formation of solid C,Ca from 
diamond ang solid Ca is — 7'25 Cal., substituting amorphous 
carbon it is —-0°65 Cal., for gaseous ¢arbon it is +76 95 Cal. 
-Action of ortho-amidobenz ‘ic acid on benzoquinene, by MM. 
J. Ville and Ch. Astre.—Alterations in saccharine matters 
during the germination of barley, by M. P. Petit. The con- 
clusions are drawn: (1) There is a relation between the quan- 
tities of reducing sugars and of saccharose existing in barley 
during its germination. (2) The formation of saccharose com- 
mences even during the damping, whereas reducing sugars re- 
main nearly constant during the same period. (3) The variation 
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of reducing power represents the activity of respiration,— 
Chemical process for the purification of water, by MM. F. 
Bordas and Ch, Girard. Calcium permanganate is employed 
to oxidise the organic matters, and the excess of this salt is re- 
moved by treatment with lower oxides of manganese, The 
treatment recommended removes organic matter also by physi- 
cally precipitating it from the water, which, after treatment, 
contains no micro-organisms, and very little calcium carbonate. 
—On the wheat produced on a saliferous soil in Algeria, by 
MM. Berthault and Crochetelle.—On the abnormal fronds of 
ferns, by M. Ernest Olivier.—Origin and division of granular 
nuclei in large sarcomatous cells, by MM. O Van der Stricht 
and P. Walton.—A note, by M. Delaurier, concerning an easy 
method of obtaining a perfect vacuum without mechanism, 
deals with the production of a vacuum by absorption, as with 
oxygen and iron at a red heat. 
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PHYSIOLOGY OF THE EXCITABLE 
iS TISSUES. ° 
Electrophysiologie. Von W. Biedermann, Professor der 
“Physiologie in Jena. (Jena: Fischer, 1895.) 
pect BIEDERMANN, who was not many years 
ago promoted to the chair of Physiology at Jena, is 
-well known as having co-operated with Prof. Hering in a 
very extended series of researches on the “general 
physiology of muscle and nerve,” of which the results 
' have been communicated to the Vienna Academy from 
time to time during the last twenty years. The present 
‘work will be welcomed by physiologists in the hope that 
it will not only place at their disposal the rich harvest of 
the author’s persevering labours in this field of inquiry, 
„but that'it will afford to him the opportunity of dealing 
more completely than has hitherto been possible with 
one of the most fundamental characteristi€s of the animal 
* organism—its power of responding in a specific way to 
stimulation, This being, as we learn from the introduc- 
tion, the purpose of the book, the title “ Electrophysio- 
logie” may seem scarcely suitable, for however intimate 
and essential may be the relation between vital processes 
and the electrical phenomena which accompany them, 
these, after all, are only concomitants, and must be 
thought of apart from the process itself. However this 
may be, the author makes it quite clear that his scope is 
not electrical, but purely physiological. Referring to the 
“ Muskel-physik” and the “ Nerven-physiologie” ‘of 
Prof. Hermann, published in 1880, he declares it to be 
his purpose to bring the subjects therein treated up to 
date, and in doing so to follow the true physiological 
method. 

“In morphology it is obvious that we must proceed 
from the simple to the more complicated, but in physio- 
logy ... the opposite is in a certain sense the case. 
Under the apparent: simplicity of an amceba manifold 
physiological functions are latent.” “ The most various 
duties are performed by the same protoplasm, whereas 
in the higher animals each particular cell is devoted to 
a specific function, and consequently affords a better sub- 
ject of study than the protozoon, when the nature of that 
function is to be determined.” It is for this reason that 
‘four knowledge of contraction and of the processes 
which are associated with it have been advanced in- 
finitely more by muscle physiology than it ever could 
have been by the microscopical examination of the lower 
organisms.” (p. 1.) 

The volume before us is the first part of a work which 
is to include the whole of the physiology of the “ excitable 
tissues.” Its 440 pages relate directly to muscle, but 
also comprise the electromotive properties of epithelial 
and gland cells. In accordance with the general principfe 
that the study of structure must precede that of functio, 
the book opens with a very useful chapter of anatomical 
prolegomena, in which, beginning with a section on the 
contractile fibres of the stem of vorticella, the author 
proceeds to the epithelial! nerve-muscle cells of the 
coelenterates, and so on to those of the worms. Then 
come in order the muscular elementsof Mollusca (Lamelli- 
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‘tions of vital processes become known to us. 


es 
the muscle relaxes. 


branchs and Gasteropods), of interest as showing the 
striking relation of structure to physiological endowment. 
Next we have before us the simplest forms of muscle- 


‘cells in vertebrates, and finally the structure of striped 


muscle, with reference to which we again find that 
the relations between anatomical characteristics and 
functions receive more attention than the endless 
questions of histological detail which, in the minds of 
most students, are associated with this subject. 

‘Of the 340 pages given to the physiology of muscle, 
scarcefy a third relate to its electrical properties. These 
comprise four sections. The first and second deal with 
the electromotive phenomena, of muscle at rest and in. 
action; the third relates to the so-called “ positive 
variation”; the fourth to secondary electromotive 
‘actions. Throughout it is felt that Biedermann writes. 
as a physiologist, not asa physicist, availing himself of 
the best physical methods to investigate phenomena, 
but regarding them not as thething itself, but merely as 
indications, by the aid of which the time and place rela- 
In this. 
tendency to take things as they are, postponing 
theoretical speculations, until the results of the more 
exact methods of observation which we are now only 
beginning to know how to use, have been systematised, 
Biedermann is happily at one with all the leaders of 
thought*and work in this field of inquiry. 

Among the most interesting of the observations by 
which Prof. Biedermann has contributed to the advance 
of what may, in the truest sense, be called elementary 
physiology, are those by which, {n co-opexation with his 
master, and, it may be added, in language not unfamiliar 
to English students, he has sought to work out that 
notion of ana and cata, or of A and D, as Hering puts 
it, in accordance with which fhe influencgs exercised by 
one part of thg organism on another through the nervous 
system, are regarded as manifestafions of two antagon- 
istic tendencies, the one quelling, the other exciting in its 
nature. This principle, which Prof. Hering first invoked. 
to explain certain antagonisnfs relating to the perception. 
of colour, has served Biedermann as a guide in the 
study:of similar antagonisms in the behaviour of muscles, 
and he has furnished us with several igstances showing 
that in tfe responses of muscles to the ‘stimulation of 
theirmerves, we’may have to do not with spur only, but 
with a mixture of spur and bridle, a eo-operation of 
quelling nd: exciting influences conveyed, to the re- 
sponding musc® by the same channel—its motor nerve. 

In Biedermann’s very interesting third section, the 
reader will find this subject fully discussed. The gist of 
what he has observed is as follows:—The change of 
form by which a muscle responds to stimulation of its. 
nerve is not always, as is ordinarily the case,’ of the 
nature of shorgening or contraction. Under certain well- 
ascertained conditions thg “ normal” effect is reversed ; 
By comparison of tht instances 
in whic§ this happens, we learn that the anomaly (if 
we are to call it so) depends on the terminal organ, 
not on the nature of the stimulus, or on the channel by 
which it is conducted. For it is found that muscles 
which normally exhibit no tendency to respond by re- 
laxation, acquire that tendency when: they have under- 
gone “ modification,” either by the persistent action of 
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certain external causes or under exceptional physiological 
conditions ; and, moreover, that in certain invertebrates 
the constant condition of the muscles corresponds rather 
to the modified than to the ordinary state of the muscles 
of the higher animals. If we proceeded to inquire in 
what this modification consists, Biedermann’s answer. 
would be that it may be distinguished in all cases by its 
electrical concomitants—all “modified” parts being 
relatively negative to similar parts which:are unmodified. 
Thus when the adductor muscle of the nipper of the 
crayfish, which is normally in a state which resembles the 
“modified” state of an ordinary muscle, passes into a con- 
dition corresponding to that which is normally present 
in the muscles of the frog, a change takes place in the 
electrical relations of the structure of such a character 
that the sign of the electrical response to stimula- 
tion is reversed® it becomes negative instead of posi- 
tive. Comparing these facts wth others relating to 
vision, with the processes. of secretion, and with other 
processes under the immediate» control of the ner- 
vous system, one is encouraged in the hope that 
the relations between aza and cata, yetween rest and 
activity, between restoration and exhaustion, between 
integrity and hurt, will eventually be linked together 
by their electrical concomitants, and that by these 
characters it may be possible to ascertain with exactitude 
and certainty in how far these various antagonisms may 
be referred to a common 1 principle. 

Space will not allowu$ to give an account of the lasg 
chapter in Prof. Biedermann’s book, which contains 
much that is new and ymportant relating to the electro- 
motive phenomena of secreting cells. Enough has been 
said to satisfy the physiological reader that the book is 
one which will have pefmanent value. It is, moreover, 
readable. The author telle us in his preface that he has 
done his best*to get rid of “lehrbuchmissige Trocken- 
heit” We think that he has fairly succeeYled. 

J. BURDON SANDERSON. 





e e 
THE PHYSIOLOGY OF PLANTS. 


A Popular Treatise on the Physiology of Plants, Sor the 
use of Gardeners, or for Students of Horticulture and 
of Agriculture, By Dr. Paul Sorauey, Director of the 
Experimental Station at the Royal Pomological “Insti- 
tute in Prosau (Silesia). Translated by F. E. Weiss, 
B.Sc., F&S., Professor of Botany at the Owens Col- 
lege, Manchester, (London: Longmans, 1895.) j 

F all the sections into which the teacher of botany 
must divide his subject, perhaps the most difficult 

for him to deal with is that of vegetable physiology. No 
adequgte ele@entaryetext-book has hitherto existed in 

English, the classical works of Sachs and Vines being, 

by their very completene¢s, too bulky &nd too full of 

detail for the student who is beginning the study of the 
subject. The work of Dr. Sorauer is intended éo supply 
this deficiency. It is written especially for those whose 
interest in the matter is a practical one, and it deals, 
consequently, mainly with those questions which are of 
interest to the horticulturist as bearing on the problems 
of cultivation. Approaching the matter, however, from 
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to a certain extent comes short of what is needed, 
as many important sections of the subject are left 
untouched. 

The author deals almost entirely with the problems of 
nutrition and their bearings on the details of horti- 
cultural practice. At the outset he strikes a rather 
heavy blow at what has hitherto been, unfortunately, , 
the prominent idea of most agriculturists and horti- 
culturists as to what constitutes the scientific side 
of agriculture. The latter has been held to embrace 
little or nothing beyond the chemistry of the soil, 
and everything not directly connected with this has 
been pushed into a secondary position, the metabolism 
of the plant and the chemical changes of its constituents ` 
being generally very superficially treated and held of 
not very great interest. It certainly seems strange that 
those who have been engaged especially in the cultivation 
of sensitive organisms under very varied and rapidly 
changing conditions should have given so little atten-, 
tion to the physiological peculiarities which these organ- 
isms present, and to their power of availing themselves 
of the various advantages that their environment offers * 
to them. Dr. Sorauer, at the outset, strikes the right 
line when he points out that the chemistry of the soil, im- 
portant as it is, plays only a secondary part in the de- 
velopment of the various plants which that soil supports, 
and directs his readers’ thoughts chiefly to the problems 
of nutrition which the plant itself offers for consideration, 
showing that-it is the business of the cultivator to 
endeavour to guide the natural development of the 
plant towards the special ends which are the needs of 
horticulture. 

This idea, put prominently ` forward in the opening 
chapters, runs throughout the whole of the book. In 
developing it, the interactions between the soil and the 
plant, or between the plant and the atmosphere, are kept 
in the foreground, so that the gardener may realise that 
he is face to face with an actual struggle that is going on 
continuously between the organism and its environment, 
and that he is working to secure that in this contest those 
conditions of the latter may be secured which are most 
favourable to the success of the organism, and hence to 
its most complete development. 

In the earlier chapters of the book, the aithor treats 
successively of the several members of the plant, the 
root, stem, leaf, fiower, and fruit. Without going very 
deeply into their anatomical structure, he explains it 
sufficiently for the. student to get an adequate compre- 
hension of the duties or functions which are especially 
discharged by each. Again his mode of procedure is 
sound, as it is only function that gives. the clue to the 
right interpretation of structure. The method, as 
carried out by Dr. Sorauer, is, however, open to a little 
objection, as it has led him rather to push too far the idea 
of the several members of the plant living for themselves, 
and to relegate a little to the background that of the 

lant being an organic whole, differentiated in different 
Rirections for the carrying out of different functions. 
Thus the leaf is spoken of as passing off into the vascular 
bundles of the axis only such materials as it cannot at 
once employ for its own growth, leading the student 


probably to the conception that the latter problem is for ` 


this side only, the book, as a work on physiology, į the leaf the primary one, and that the nutrition of the 
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whole organism is only subsidiary when the relation of 
leaves to the rest of the plant is considered. 

The chapters on the general processes of horticulture ; 
the correlation of stems and roots, and their separate 
treatment ; the principles of manuring ; the theories of 
the proper supply of water to the plant, the aération of 
its roots, &c., will be read with much attention,:and will 
be found very useful in actual practice. The deposition 
of nutritive material in various parts of the plant, and 
the ways in which this can be influenced by different 
modes of treatment of the shoot at different ages, deserve 
careful study. The relation of such questions to the 
", operations of pruning, grafting, &c., is discussed at some 
length, and the development of vegetative or fruiting 
branches respectively, is shown to be capable of great 
- modification in the hands of the skilled horticulturist. 

The book, however, though a valuable one for prac- 
tical gardeners, leaves something to be desired as a 

‘contribution to the literature of vegetable physiology. 
Indeed some of the fundamental facts of the metabolism 
of the cell are, if not inaccurately, at any rate not clearly 
stated. The absorption of water is certainly one of the 
most important processes which it carries out. As de- 
scribed on p. 127, the early changes in the young cell 
connected with this process are stated as follows :— 

“Very soon there arise within the protoplasmic mass 
which fills up the cells, very small quantities of liquid 
substance (cell-sap) which collect together to form small 
vesicles (vacuoles), and these give to the protoplasm a 
foam-like structure. Now, as the protoplasm becomes 

used up during the elongation of the cells, the vacuoles 
increase in number, run together, and force the remainder 
of the protoplasm outwards towards the cell wall.” 

Put in this way, the student would get the idea that the 
elongation of the cells takes place apart from the entry 
of water, and that the formation of the vacuole, that is, 
the increase of the cell-sap, is rather the result than the 
cause of the extension of the cell. Nostatement is made 
as to the cause-of the entry of the water, the osmotic 
activity of the cell-contents, which really underlies all 
cell-growth. 

Another strange statement is that the main cause of 
the growth in length of a young stem is the longitudinal 
tension in the pith, which “drags the young ring of wood 
with it, as long as the latter is still soft and thin-walled.” 
This will be a new view to most physiologists. 

Dealing with the absorption of nitrogen by certain 
leguminous plants, and the recently established fact that 
the. atmosphere is a source of supply of this constituent, 
the author commits himself to the view that this 
absorption is carried out by means of their leaves. 

In section 23, which treats of the substances formed by 
the leaves, we find several statements to which exception 
must be taken. The classification of the vegetable 
proteids is inaccurate, the latter being said to consist of 
albumins, caseins, and fibrins. Albumins are extremely 
rare in plants, and fibrin resembling animal fibrin is un- 
known. Globulins, which are numerous and varied, and 
albumoses, which have comparatively recently been in- 
vestigated, are not even mentioned. The formation of 
starch grains in the leaves is thus described— 


“ When the light shines on the leaf its transpiration is 
greatly increased, and its cells lose some of their water ; 


No. 3328, VOL. 51 | 


then we may imagine the starchy substance to be forced 
out of the thickened (concentrated) cell-sap, and the 
latter will become more liquid.” 


The nutrition of the cell is summed up in the remark- 


able sentence : i 


“ The nutrition consists in this, that the raw materials- 
which enter the cell are attracted, now by one, now by. 
another of the constituents of the cell, and adopt its 
specific movements, and are thus transformed with the 
same substance (assimilated).” 


These drawbacks to an otherwise valuable work make 
one regret that Prof. Weiss has confined himself to trans- 
lating Dr. Sorauer’s text. Had he rather edited thar 
translated it, no doubt we should have found the English 
edition free from these defects. 

e 





e 
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MINES SND MINERALS. 


Traité des Giles Mingraux & Métaliiferes. Cours de 
Géologie appliguée de L École Supérieure des Mines. 


By E. Fuchs and L. de Launay. (Paris: Baudry, 
, 1893.) i 
Etude industrielle des Gites Métalliferes. By George 


Moreau. (Paris: Bafhdry, 1894.) 
N ‘these days; when memoirs and papers follow im 
rapid succession, the geologist and the miner are 
justly ggateful to any careful compiler who will aid them: 
go keep pace with the ever-widéning flood of technical- 
literature. The debt of gratitude is increased when the 
task is undertaken-by a writer like Prof. de Launay, who 
brings together into one colossal work thé results of the 
labours of his master, the late Prof. Fuchs, and of his- 
own personal researches. = 

The book is a treatise upon applied geology, which 
Fuchs defined as the application of geological knowledge 
to seeking arl working mineral deposits. Very rightly 
Fuchs took a wider basis for his course,of lectures at the 
Paris School of Mines than mere ore deposits. He 
recognised the fact that the nining engineer of to-day 
must be a man of wide attainments, capable of giving am 
opinion upon all sorts of mineral workings, reporting’ 
upon gold mines in one journey, upon gem-diggings’ in 
the nextfand a little later being asked ‘to determine the 
value of deposits of phosphate of lime or other earthy 
minerals. For work of, this descriptign Prof. Fuchs” 
lectures formed an admirable kind of training, which has 
too often been meglected in the past; in faet, until this- 
treatise appeared, many geologists may have failed to- 
realise the vast importance of the subject, 

While admitting that various systems of classification 
may be adopted, Prof. de Launay says that he felt bound 
to arrange his minerals according*to the metalloid or the 
metal, and he chooses the so-called chemical order. In 
a huge book of this description, alphabetical order would 
have been more convenient, and would havg preveated. 
some ofthe anomalies which cannot help striking the 
reader. The chloride, carbonate, and sulphate of sodium 
appear under the head of that metal, whilst the borate- 
and nitrate are classed respectively under boron and 
nitrogen ; again, chalk and gypsum are brought under’ 
calcium, whilst apatite is placed under phosphorus, no 
doubt for the reason that the non-metallic element is the: 
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one to which the mineral more especially owes its com- 
mercial importance. While slate is sandwiched in 
between the gems, under the heading “Silica and 
Silicates,” clay is relegated to “ Aluminium.” 

In a general treatise upon mineral deposits, exception 
may fairly be taken to the absencé of any mention of 
coal ; the author excuses himself on the ground that. fuel 
forms a special subject too vast to be included within the 
compass of his book. The overwhelming importance of 
.coal seems, on the other hand, an additional reason for 
finding it a place in a work which is practicafly an 
-encyclopaedia of applied geology ; besides, if fuel is to be 
omitted, why are natural.gas and petroleum inserted ? 

In a gigantic work of. this description, it is impossible 
-for an author to avoid some errors. Five mistakes in 
spelling Welsh words in the first three lines of p. Ixxviii. 
will not be looked upon as a heinous crimes by the 
average Englishman, who himselfgeels that he is skating 
-upon thin ice when he is dealing with the orthography 
-of names of places in the Primcipdlity ; however, these 
are. not. the only cases of misprints which ma be 
noticed. e 

The geographical tables, occupying forty-five pages, 
-form a useful feature in the books an alphabetical list is 
given of the principal minerals worked gin each country, 
together, with references to.the pages where they, are ` 
` described. These tables aņd the index of localitits fake 
-the place of a general index, ‘which ‘is not swpplied. 
:Small maps inserted in’ the text are of much assistancee 
_in enabling the reader to follow the author’s descriptions ; 
'-thë total number of woodcuts, 390, may seem large, but, 
‘scattered as they are through more than 1800 pages, 
«they are ‘not as numeroys as one’ would ‘like. Great 
pains have been taken with the bibliography, and Prof. 
¿de Baunay’s ligts will oftei bring into notice original 
papers which would otherwise have passed ynnoticed.: :, 

-Though too expengive for the pockets of ordinary 
-students, the book will.find a ‘place i in the libraries of all 

mining schools and geological and engineering societies, 
and it is sure to be frequ€ntly consulted with profit by 


geologists: and mining engineers. 
a 


Moreauw’s work has a totally different object’ to that of 
» .de Launay; the‘latter is a record of ‘observed facts, 
whilst the former, dealing solely with Metallic or@s, is 
mainly devoted ¢o general pringiples. After describing 
tbriefly the classifications of ore deposits proposed | 
by von Grddeck, de Lapparent, Phéllips, Whitney 
auc. SN the author suggests one of his „own, 
viz. = ae 

a Stratified ere 

(B) Eruptive deposits. 

(C) Deposit#in pre-@xisting cavities. 

(D) Substitution deposits. 

Mineral veins are classed under the, head (C), and 
-apparently Noreau does not admit that they may some- 
timés be substitution deposits. 

Two chapters are devoted tô disquisitions upon the 
-origin of mineral veins, and are based upon the works of 
Daubrée, Lyell, Elie de Beaumont, De la Beche, 
Henwood, Moissenet, Geikie, and others; Vogt’s recent 

researches and theories remain unnoticed, 
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Chapter v., which treats of the chemical and physical 
characteristics of ores, and the earthy minerals which 
accompany them, should have been omitted; and the 
same remark applies to the chapters upon qualitative 
testing, quantitative assaying, dressing and smelting, 
These subjects cannot be taught in a few pages, and are 
better studied in the ordinary text-books. 

Chapter vi., largely borrowed from von Groddeck, 
Phillips, Fuchs and,de Launay, contains descriptions of 
well-known characteristic ore deposits. The important 
iron ores of the Secondary rocks are dismissed ina very 
cavalier fashion, for, strange to say, no mention is made 
of the great iron-field of the Department of Meurthe and 
Moselle, Lorraine and Luxemburg. 

The most valuable part of the book for mining men will 
be found in two of the concluding chapters, which deal 
with the study of ore deposits from a purely.commercial | 
point of view. They are full of useful hints and warnings, _ 
not only to the engineer who is examining mining pro- - 
perties offered for sale, but also to the capitalist who | 
is meditating th€ir.purchase. M. Moreau is evidently im- 
bued with many of the ideas which were running through 
the brain of Mr. J. H, Collins when he delivered his 
recent presidential address to the Institute of Mining and 
Metallurgy. The more deeply counsel of this kind is 
taken to heart, the better mi it be for investors in mining 
enterprises, 5 

A few. errors in the. names of well-known, sentence 
are inexcusable, It is strange that-any one should write 
“Sir Richard Lyell”; “ Sir Logan Foster, Whitney,” is 
evidently ineant for «Sir William Logan, Foster and 
Whitney ” ; even Elie de Beaumont’s name is not always ` 
spelled correctly. .““Gossan” is a Cornish and not a 
Welsh term, as supposed: by ‘the author. 





OUR BOOK SHELF. 


Elementary Tezt-book of Metallurgy. By A. Humboldt 
- Sexton, F.LC., &c. (London: Griffin and:Co., 1895.) 


Tu1s book is intended, for those who are commencing 
the study of metallurgy, as a kind of preparatory course 
to that of Prof. Roberts-Austen, as given in his “ Intro- 
duction to the Study of Metallurgy,” which the student 
is advised to read after digesting the’ contents of Prof. 
Sexton’s manual. The work is got up in good style by 
the publishers, and printed in a clear and distinct manner. 
. With the general arrangement there is very little to 
complain of ; but the same by no:means can be said. of 
the subject-matter, which contains many errors, and the 
@lefinitions are often: expressed in such crude language 
that a student might be easily misled in taking his first 
lessons: in metallurgy from its pages. The following 
examples may be cited :—P. 3: Malleability. This is 
the property of being expanded into sheets. Ductility : 
This is the property of being drawn into wire. A small 
quantity of antimony in lead is said to make it quite 
brittle. P.4: Lead may be drawn into wire if means 
betaken to prevent the metal being subject to stress. 
P. a5: With regard to tensile testing, the . author says 
that elongation takes place mostly near the point of 
fracture. P. 46: There are but two neutral substances 
in general use, graphite and chrome iron ore. P. 89: 
Fluor spar is said to be used to increase the quantity of 
slag. On pp. 92 and 121: C below ‘5 is termed wrought 
iron, and steel when C is between ‘5 and 1°5; while on 


‘amount of impurities. 


- duces a very high temperature. 
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p. 110, it is stated that, in puddling, the carbon is reduced 
to'r per cent.; and also that during the melting-down 
stage there is little chemical action. P. rrr: Puddled 
bloom is chemically wrought iron with intermingled slag. 
P. 123: Steel is made by carbonising malleable iron. 
P. 128: Mild steel, not more than ‘5 per cent. carbon, 
does not harden when heated and quenched in water. 
P. 134: The slags from the acid Bessemer process are 
very basic silicates of iron and manganese. P. 138: In 
Open Hearth process it is stated that the iron ore should 
be as free as possible from silica, whereas the Spanish 
hematite usually employed is very siliceous. P. 143: 
The strength increases as the diameter of the wire 
decreases. Also cake or tough copper may contain any 
P. 223: An alloy of 80 per cent. 
copper and 20 per cent. zinc is called ved brass. P. 229: 
Electro refining of copper; the anode is a thin sheet of 
copper ; the cathode is a bar of blister copper. P. 230: 
The passage of the electric arc through the carbons pro- 
It is a great pity that 
a work which has been so judiciously compiled as the 


+ present one should be marred by so many mistakes, 


when by a more careful supervision of the proof sheets 


‘they might have been easily detected arfi corrected. 


Annals of British Geology, 1893. ‘A Digest of the Books 
and Papers published during the Year. By J. F. 
Blake, M.A., F.G.S. (London: Dulau and Co., 1895.) 


ONCE more has Prof. Blake overcome all the obstacles 
of prolonged research among publications that are many 
of them difficult of access. Once more has he braved the 
disappointment of inadequate support, and following his 
own independent course in the selection and arrange- 
ment of his material, he has now given us the fourth 
volume of his “Annals of British Geology.” Every 
addition to the series renders the whole of greater value, 
and we sincerely hope that the present volume will be 
self-supporting, as he ventures to anticipate. To all 
geologists, and to the provincial worker especially, these 
“ Annals” must be of the greatest service, for the author 
contrives to give’so much of the substance of each paper, 
that the reader will gain a very fair notion of the 
additions made to our knowledge during each year. 
Except in the student’s special department of work, there 
will be no occasjon to consult the originals. 

Altogether 730 papers and books are noticed, being an 
increase of 180 over those recorded in the previous 
volume. The author’s introductory review, occupying 
twenty-four pages, gives a summary of the chief geo- 
logical news of the year. Although not essential to the 
Annals, this review acts as a safety-valve for the escape 
of some few of the critical remarks which arose while the 
author was perusing thé 730 works. New forms of 
Ammonites and Corals come in for critical obsérvations, 
so also do the “hemerz” of the Inferior Oolite, and 
various glacial theories. 

In Paleontology the place of honour is rightly given to 
the Elgin Reptiles described by Mr. E. T. Newton, an 
an excellent illustration of Elgizéa mirabilis forms the 
frontispiece of the book. 


. The Origins of Invention. By Otis T. Mason, A.M. 


Ph.D. 

1895.) 
To trace our modern industries to their origins, to shgw 
how they have evolved, and to point out the changes 
from naturalism to artificialism that mark the courseof 
civilisation, is a difficult task, but an attractive one; and 
few ethnologists are better equipped with facts relating 
to this development than the Curator of the Department 
of Ethnology in the United States National Museum, 
who is the author of this book. ‘ 
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Dr. Mason lays down the following as the order in 
which kinetic energy has been commanded: (1) man- 
power in every pursuit ; (2) fire as an agent in cooking, 
pottery, metallurgy, &c.; (3) the power of a spring, as 
in a bow or trap; (4) beast-power, for burden aad trac- 
tion ; (5) wind-power, on sails and mills, and in draught ; 
(6) water-power, as a conveyance and a motor, and 
gravity or weight generally ; (7) steam-power, utilisation 
of an expanding gas; (8) chemical power; in the arts of 
the civilised; (9) electric power, motors, message- 
bearers, in mechanics and illumination ; (10) light as a 
mechanical servant, only beginning to be domesticated. 

Prominent among inventions are tools and mechanical 
devices—objects employed as means to ends. Many of 
these have come down from remote antiquity. Follow- 
ing M. Adrien de Mortillet’s classification, Dr. Mason 
describes the tools and appliances used by primitive 
peoples for cutting ; abrasion and smoothing ; fracturing, 
crushing, pounding; perforating, grasping, and jointing. 
At the®basis of toobusing, lie the systems of counting 
and weighing and measuring, all of which receive . 
attention. . ‘ Me Me fate 

The invention ang usese of fire, forms the subject of a 
very interesting chapter. Other matters treated in 
separate sections are stone-working, pottery, primitive 
uses of plants, the textile industry, inventions belonging 
to the chase, methods used for the capture and domestic- 
ation of animals, means of travel and transportation, and 
instruments of warfare. 

The work is readable throughout; it is a valuable 
history. of the development of the inventive faculty, and 
has, therefore, an important relation to the history of 
humaiity. The ethnologist will Gnd in the volume much: 
that is interesting in regard to the relationship between 
man’s activities in different regions. 


p ° . l 
Short Studies in Nature Knowledge. By William Gee.. 
Pp. 313. (London: Macmillan and Co., 1895.) 


FOR boys in the upper standards of our elementary 
schools, this forms an ideal eeading-book. It is simply , 
worded, is not too full of details, contains*numerous illus- 

trations, an@ is likely to create and foster a love of 
natural knowledge. The book is fntended to be used as 

an introduction to physiography, and it covers the ground: 

usually understood to belong to that science. Copious. 

extracts fron the poetical an@ prose writings of standard 

authors are introduced into the text wherever possible, 
and serve to, lighten it. The author appears to have 

spent a deal of care upon the work, and we think he has 

succeedgd in producing a volume which will be welcome 

to teachers, as-well as readable to all who find pleasure 

in the study offinanimate nature. 


Organic Chemistry: The Fatty Compounds. By R. 
Lloyd*Whiteley, F.I.C., F.C.S. Pp: 291, (London: 
Longmans, Green, and Co., 1895). 


Tus is another elementary science manual “ written: 
specially to meet the requirements of the elementary 
stage of science subjects as laid down in the syllabus of 
the Directory of the Science and Art Department.” It 
is hardly a book that we could récommeAd to fellowers. 
of departmental organic chemistry, and certainly not 
one to be ad8pted by other students of the science. It 
is most unequaPin structarre, and very deficient in parts : 
Chapter iv., on percentage composition afd empirical 
formule, consists of less than one and a half pages. As 
well-known standard works have been “ freely employed ” 
in the preparation of the volume, it is difficult to re- 
cognise the sections for which the author is responsible, 
and therefore undesirable to impeach the accuracy of 
some of the information. ` 
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LETTERS TO THE EDITOR. 
The Age of the Earth. : 


I AM surprised to observe, in the article which Prof. Sollas’ 


has written on this subject in your issue of the 4th inst., p. 533, 
that he speaks with approval of Dr. A. R. Wallace’s method of 
calculating the earth’s age. About two years ago (I have only 
this week’s number of NATURE at hand)*I wrote to you on this 
‘subject, and was underthe impression that I had proved the 
-complete fallacy of Dr. Wallace’s method of calculation, | 
To put Dr. Wallace’s view briefly, he assumes that deposition 
within a limited area of, if I remember rightly, 3,000,000 square 
miles, goes on 19 times as fast as denudation over the whole 
Jand area, which is 19 times as great, and then argues tQat the 
whole maximum thickness of the stratified rocks (and hence the 
earth’s age) could be deposited in 1/19 of the time required to 
carry away from an equal area of land an equal bulk of material. 
The fallacy consists in assuming that a great rapidity of deposit 
over a limited area can in some way allow of the deposit or 
formation of sedimentary rocks at a greater rate than that of 
denudation. P 
It is obvious that,€n a given time, no greater volume of deposits 
an be formed: than the volume of mate@ial denuded in the same 
“time. If, therefore, as Prof. Sollas as@umes, 1/2400 of a foot of 
“sediment per annum is denudegl from the land area, by no ar- 
rangement can a land area of qual extent, consisting of sedi- 
mentary rocks of the same composition and thickness as those 
which actually constitute the land area, have been formed as a 
whole more rapidly than 1 foot thickness over $7,000,000 square 
ailes area in 2400 years. Taking the estimate of Prof. Sollas, 
viz, 164,000 feet, as the maximum thickness of the sedimentary 
rocks, and taking the existing land afea to be accounted for as 
57,000,000 square miles, the time required te form an area, of 
57,000,000 sqyare miles of rock 164,000 feet thick, at 1/2400 
.of a foot per annum, is 393,600,000 years, unless the ares under- 
going denudation was greater Or less than it is at present {and 
it could not be four times @s great as at present). oféon- 
centration of the deposit over a small area would shorten the 
time required by a single momert, BERNARD Hopson. 


Ir, in the compass of a Short article, I did not allude to the 
-controversy which followed the attack made by Dr. Hobson 
(NATURE, vol. xlvii. p. 175, 226) on Dr. Wallace’s method of 
estimating the age of the Stratified series, it was because I 
thought, as I do still, that the honours of that controversy rested 
entitely on the side of Dr. Wallace. 

There is no fallacy in Dr. Wallace’s argument but a strange 
misconception on the past of Dr. Hobson, which arises from his 
consistent disregard of the word maximum as prefixed to the 
estimated total thickness ‘of stratified rocks. It is obvious that 
stratified’ systems cannot have a maximum thickness everywhere 
cover the whole 57 million squafe miles of the land surface. As 
a matter of observation, a systém attains its maximum thickness 
over a very limited area, and over a latge part of fhe 57 millions 
-of square miles of land surface it has no thickness at all, or, in 
other words, is entixely absent. Tf“ maximum” could be made 
to mean the same as ‘‘ average,” no doubt Dr. Hobsn’s con- 
tention would hold, but those who have emade use .of a 
maximum in estimating the age of the stratified series ‘have 
observed a strict @istinction in the Application of the two terms. 

Rathgar, April 9. a W. J. Gouias, 

Polyembryony, k 

.. In connection with the note in the last number of NATURE 
.on the above, I think it should be known that the phenomenon 
was incidentally observed some two years ago in the red beet 
(Bela rubra) by the late Mr. Romanes and myself. We found 
that a single seed might pgoduce as many as four distinct plants, 
and as fir as our observations went, polyembryony was quite 
the normal condition. It seems tobe more chargcteristic of the 
Gymnosperms than the AngiosSerms, and has Of course been 
investigated in the former, and in the latter Among the Mono- 
cotyledons (Yretjakow) and Dicotyledons (e.g. Citrus-Stras- 
burger). The fact of its occurring in such a common type as 
B. rubra should, I think, be takén advantage of by some 
‘botanist, as the results could not fail to be both interesting and 
important. Tretjakow’s discovery that the supernumerary 
embryos in Monocotyledons may be produced by the antipodal 
cells, certainly suggests his comparison between such embryos 
‘and those produced by [parthenogenetic?] apogamy on the 

prothallia of the lower plants, FRANK J. COLE. 
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IMPROVEMENTS IN PHOTOMETRY. 


NEARLY sixty years have passed since it first oc- 

curred to the philosophic mind of Sir John 
Herschel to attempt an arrangement of the relative 
brilliancy of the stars, upon a method that should be 
more secure than the eye estimations that had done duty 
for many centuries. It isnot necessary to enter into any 
description of his method, which may be regarded now 
as entirely superseded. Doubtless, had he been sur- 
rounded by skilled workmen, furnished with better tools, 
the cumbrous method employed would have been sim- 
plified, but the establishment of an observatory remote 
from the assistance and contrivances of the workshop is 
not without drawbacks, as he and others since have dis- 


covered and regretted. About the same time, Seidel, 


in Germany, was at work on the same problem, and the 
fact that two astronomers, independently of each other, 
undertook the solution of the same problem, is a proof 
that it was ripe for mature consideration, while the series 


of astronomers who have. laboured in the same path - 


confirms the suspicion that this kind of investigation too 


long neglected offered a field having a rich prospect of ` 


reward. 

But a photonfeter at once convenient and capable of 
general application to the stars remained to be invented, 
and this want was effectually supplied by Zöllner, who 
proposed a form of construction which has certainly ob- 
tained the most general use of any of the suggestions 
that have been from time to time put forward by astrono- 
mers, who have recognised its deficiencies and tried to 
remedy them. The distinguishing characteristics of the 
Zöllner photometer are the introduction of an artificial 


star formed from a lamp shining through a small aper-’ 


ture, and the controlling of the light of that star by means 
of polarisation. This principle is now of such general use 
that no lengthened description is necessary. But to ex- 
plain the reason for the introduction of other forms of 
photometer, it is necessary to point out what are, or 
what were, considered to be its defects by those who first 
used the instrument, defects which it is believed care and 
experience have since done much todiminish, if not entirely 
toremove. A source of error might be anticipated in the 
varying brilliancy of the lamp employed to form the 
artificial star, and in the early days of the instrument 
this was a fruitful source of annoyance. - Next, the light 
of the lamp had to strike no less than twenty-eight sur- 
faces, and apart from the difficulty of getting so many 
surfaces true, and ensuring the parallelism of the Nicol 
prisms by which the diminution of the artificial star is 
éffected, there is also to be considered the inevitable loss 
of light at so many surfaces. One consequence of this is 
that the brightest stars of the heavens are apt to be 
brighter than the artificial star, and since the observa- 
tion is made by reducing this light to match that of the 
real star, it is necessary to have recourse to some such 
expedient as reducing the aperture of the telescope. 
And then a difficulty is encountered which has not yet 
met with a complete explanation. The light deducted 
from the star, as seen with a reduced aperture, does not 
coincide with that which would be predicted from theory. 
In some of the recent series of observations the dif- 
ferences between observation and theory are as great as 
they are perplexing. ‘There can bé no doubt,” wrote 
Mr, C. S. Peirce, of Harvard, twenty years ago, “ that the 
ergors introduced by the use of these diaphragms are 
by far the most serious of those by which my observa- 
tiens are effected.” Dr. Wolff met with similar difficulties, 
and doubtless anomalies such as these have encouraged 
the production of other photometers which should be 
free from the suspicion of error. Having regard to the 
photometric work actually accomplished, we may confine 
attention to two forms of apparatus known as the Picker- 
ing Meridian Photometer and the Pritchard Wedge 
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Photometer. In the first of these the principle of polar- 
isation is still used, but the artificial star is discarded. 
This is apparently an advantage, but it is a question if 
it does not introduce an error as large as that which it 
seeks to eliminate. An image of a star, as Polaris, is 
used as the constant of comparison, and this image can 
be reduced by polarisation till it equals that of the star of 
_which the magnitude is sought. A lack of resemblance 
between the stars under consideration is removed, but 
the removal is effected by the introduction of a second 
object-glass with evidently different optical capacity, 
requiring a fresh constant to be determined. Prof. 
Pickering’s photometer consists practically of two tele- 
scopes, placed at right angles to the meridian, and over 
each of the object-glasses is placed a right-angled prism. 
By means of the northern prism the image of Polaris 
is reflected, and by suitable adjustment can be made to 
occupy any convenient position in the field of view, 
while the prism on the other object-glass can be set to 
any declination so as to bring the image of any other 
* star, when on or near the meridian, into juxtaposition 
with that of Polaris. Ingenious arrangements are intro- 
duced to ensure the coincidence of the pencils forming 
the images to be compared, and a gontrol over the 
accuracy and efficiency of the whole is secured by con- 
trasting the brilliancy of Polaris with itself—that is, by 
comparing the images formed by either object-glass. 
This is effected in all cases by rotating a Nicol prism in 
the eye-piece of the telescope through a measurable 
angle, and thus equalising the lights of the stars by 
means of varying the planes of polarisation. How 
effective this instrument has proved itself in the hands 
of Prof. Pickering, we shall presently see. 

But either of these forms of photometer is necessarily 
a special production, and therefore the object-glasses are 
small and the light-gathering powers limited. In Prof. 
Pickering’s first photometer, the aperture was only 4 c.m., 
with a magnifying power of only fifteen diameters. Prof. 
Pritchard, considering this limitation a defect, directed 
his attention to the construction of a photometer which 
should be readily available on any instrument, and be 
applicable to stars of very varying degrees of brightness. 
For this purpose he had recourse to the principle of ex- 
tinction of the light of a star, by means of a wedge of 
neutral-tinted glass, which could be moved over the image , 
of a star till its rays were lost by the gradual increasing 
thickness of the medium through which they had to 
penetrate. This principle had been used by the late 
Mr. Dawes, and also by Capt. Abney, but the long-con- 
tinued use of such an apparatus by the late Savilian 
Professor is likely to connect his name with this form of 
photometer. The main defects in its construction arise 
from the difficulty of obtaining an absorbing medium 
equally operative throughout the entire length of the 
spectrum, and also that of determining with certainty 
the coefficient of: absorption—in other words, how 
much light is lost by the difference of thickness cor- 
responding to one inch in length of the wedge. Recente 
and more exact methods than those employed by Prof. 
Pritchard seem to show that the constant used in his 
work is in error, and that a correction to his magnitudes 
so obtained is necessary. But it is a peculiarity of the 
form of construction and method of observation adopted 
that such a correction can be very easily applied. 

These forms of photometers, the Zöllner, the Pickering, 
and the Wedge, are the three instruments which hawe 
been most generally in use, and with which the modern 
work has been accomplished. The rapidity» and te 
progress of this class of observation can easily be shown 
by a few statistics. Previous to their introduction, exact 
photometry was limited practically to two catalogues. 
Exact photometry is, of course, a relative term; it is 
meant to include observations other than eye estimations, 
and therefore Herschel and Seidel, the one with 69 stars, 
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the other with 208, are the only two observers to whom 
it is necessary to refer. Since the introduction of the 
more rapid methods, and possibly from a better appre- 
ciation of the importance of the inquiry, we have had 
many extensive catalogues. Leaving out Zöllner him- 
self, who did not attempt to condense his observations 
into catalogue form, we have— 


~ Peirce’s Harvard Catalogue of 494 stars. 
Wolff's First Bonn Catalogue of 475 
Wolft’s Second Catalogue of 923 
Potsdam Photometric Catalogue of 3522 


” 
a 
All these catalogues have been made by means of a 
Zöllner photometer, but the list in no way exhausts the 
photometric work that has been done by this instrument. 
For instance, Lindemann, at Pulkova, has carried out a 
long series of observations with the view of determining 
the scale that has been unintentionally adopted in the 
record of eye estimations in various catalogues. Ceraski 
and others have been at work on variable stars, while 
interesting inquiries ipto the extinction of light by the 
atmosphere and other physical investigations have been 
made by its aid. A gebt ofègratitude, therefore, of no 
common kindis due to the ingenuity of Dr. Zöllner. Con- 
fining our attention, however, solely to the compilation 
of catalogues, we have with the Pickering meridian pho- 
tometer a collection of the relative magnitudes of 4260 
stars, followed by a photometric revision of the Durch- 
musterung of Argelander, in which are given the magni- 
tudes of some 7,000 stars. This leaves out of the 
summary a quantity of miscellaneous work on the. 
Pleiadés, on the Asteroids, ọn double stars, standard 
stars, é&c. In fact, Prof. Pigkering has placed it on 
record, that the number of mfasures made with the 
Nicol prism was up to 1890 slightly under half a million. 
Finally we have the more modest catalogue of Prof. 
Pritchard, embracing 2647 stars, and, te complete the 
record with this particular instrument, we must add a 
small item of some 45,000 extinctions made at Harvard 
under Prof. Pickering’s direction. Of course, many stars 
are common to all the catalegues, but the record shows. 
that in the last few years instrumental photometry has 
been applied&o something like 30,000 stars. It is not 
easy to form an adequate conception of so much activity. 
But-if the numbers have increased in such welcome 
proportions, it may be asked is there an equally gratify- 
ing advancéin the accuracy èf the observations? This 
question is not so easily answered. Doubtless there is a 
much greater accord among the observations found in 
the same catalogue, and made by the same observer, 
employing the, same instrumental means. But when 
these catalogues are compared with one another, 
larga and pré@voking differences are sometimes en- 
countered, and not a smaJl portion of timg has been given 
by various astronomers to the investigation of these dif- 
ferences, fand the attempt to systematise the various re~ 
corded values of lustre. But when all has been done, there 
still remain individual differences which baffle explanation. 
They seem to point either to irregular variations of bril- 
liancy in the stars themselves, or to baffling meteoro- 
logical influences, which it is impossible entirely to elimi- 
nate. The suggestion has been made by others, anqit is in- 
tended here to give it the fullest support, that a far 
larger numbewof stars exhikit variations of lustre than 
are included in eur variakle star catalogues. It must be 
remembered that these catalogues have been formed, 
and the®variations detected, by the eye alone—that is to 
say, withoft the advantéges of a photometer. Conse- 
quently it is only the larger variations that have attracted 
attention. It is not easy to establish the fact of an 
alteration in brilliancy, if it be small, either with or with- 
out a photometer ; but it seems not unlikely that as star, 
magnitudes gain in trustworthiness, a larger addition 
will be made to the stars recognised as variable. To 
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come, however, to actual facts, it is recorded in the latest 
published catalogue of magnitudes, that of Potsdam, 
that the probable error of the concluded magnitude is 
-o'04 mag. This amounts to the same thing, practically, 
as deciding between the illuminating power of 25 and 
26-candle gas. It is not known whether such a problem 
would offer any difficulty to gas experts, but even they 
-sometimes fail to gain full credence from the public, 
But the record of photometric research is by no means 
exhausted by this catalogue of work, limited to the 
application of specially devised photometers to the stars 
directly. Another and entirely different method of in- 
vestigation has been actively prosecuted in the last few 
years, and apparently with the greatest success. This 
method avails itself of the refinements and the results 
-of photography. Every one knows the appearance of a 
photographic plate on developing it after it has been 
exposed in the focal plane of a telescope for a longer or 
‘shorter time. It is seen that the circular images of the 
‘stars impressed &iffer greatly in size, and it mgy be in 
depth of deposit, according to the magnitude of the stars 
impinging on the plate. Consedlently, by appropriate 
means of discussion we age able to determine the rela- 
tive magnitudes of the stars themselves. And since we 
have here to contemplate the measurement of a sensible 
area, it may not be unwise to recall the fagt that the term 
“ magnitude” of a star is strictly limited to its brilliancy. 
Magnitude, therefore, in its accurate astronomical sense, 
is not easy of definition ; difference of magnitude, in- 
volving as it does difference of brilliamcy, is, however, 
-easily apprehended, and it- is a difference of magnitude 
‘that is sought to be determined by measurement? ofthe 
blackened area corresponding to the star images on the 
‘sensitised film. oe 7 
The problem here offered for solution is not precisely 
the same as that in the direct application of a photo- 
meter to the light of the*stars. The eye ceases to be the 
actual photometer employed. For the impression on the 
retina we have substituted the impression recorded on 
the photographic film. This film may be more or less 
‘sensitive to some of the rgys that go to make up the 
whdle of the light of a star than is the ordinary retina, 
and consequently the record will differ gq) individual 
cases from that, obtaimed by photometric means in-the 
more ordinary sense gf the word. Leaving out-of the 
question orthochromatic plates, which are not usually 
employed in recording the epositions of stars, the films 
are prepared so as to be most sensitive for the violet 
light of a star, whereas the eye is generally most sensi- 
tive to the yellow. If object-glasses are employed, this 
difference is usually aggravated again, for the optician 
seeks to make tlis coloured light most” operative, ac- 
‘cording to the direction in which the telescope is tg be 
employed. In the case of a photographic telescope, the 
rays about G if the spectrum “are most important ; in 
the visual telescope, those rays about D, In whatever 
` way the photographic observations are @iscussed, with 
the view of ensuring a general agreement with photo- 
metric results, it must be anticipated that exceptional 
cases will differ, especially when the star light is rich in 
violet rays. Speaking generally, while a photometer, as 
usually employed, seeks to arrange the stars according 
to their*appearance to a normal eye,,a photographic 
‘determination of relative brilliancy exhibitg the stars as 
they would appear to an eye most keegly sensitive to 
chemical rays. . * 
The method of deriving the photographic magnitude 
will differ according to the manner in which the observa- 
tions have been made. In the first place the ordinary 
plate, whether it be taken with the view of producing a 
. general chart of the heavens, or the accurate representa- 
tion of any small selected area on the sky, will contain 
implicitly the magnitudes of the stars impressed. Con- 
sequently, if we measure the diameter of the circular 
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images produced by the stars of known magnitude, we 
have a relation between diaineter and stellar magnitude. 
Such attempts end in the derivation of a convenient 
formula of interpolation. We may find that an expres- 
sion of the form #=a— dd or m=a —ġ log d (where m and 
d are respectively magnitude and diameter and æ and å 
constants applicable only to that plate, and available 
only through a small range of magnitudes) is serviceable 
practically, but has no physical meaning. The determ- 
ination of the constants æ and 4 is troublesome, and 
demands a previous knowledge of the photometric mag- 
nitudes of some of the stars on the plate—information 
not always at hand. For these reasons attempts, more 
or less successful, have been made to assign the magnitude 
of a star from a knowledge of the diameter of the image. 
and the duration of exposure. To be completely success-" 
ful such an inquiry demands an acquaintance with the 
manner in which the image grows on the sensitised film, 
and this inquiry kas progressed but slowly, and is still 
incomplete. In the early days of photography, it was _ 
supposed that the diameter varied as the square root of 
the time of exposure; later, with the modern dry plate, 
the fourth root of the time was thought by some to more 
nearly express the rate of growth ; but Prof. Turner and 
the Astronomer Royal have both shown that neither of 
the suggestions is satisfactory. The character of the plate, 
the steadiness of the image, and the accuracy of “driving” 
(that is, the successful removal of the effects of the earth 
rotation), all enter as perplexing variables in a research of 
this character. The Astronomer Royal has suggested 
that the square root of the diameter of the photographic 
image increases as the logarithm of the time of exposure. 
This may be applicable to a particular telescope and 
through a definite range of magnitudes, but is scarcely 
likely to express a physical law. But, accepting such a 
result asa working hypothesis, we cannot pass directly to 
the magnitude of stars without making another assump- 
tion with regard to the diameters. This is usually 
summed up in the expression that for equal diameters~- 


Exposure x brightness = constant. 


That is to say, in order to get equal diameters of the 
images of two stars, one of which has four times the light 
of the other, we must expose the plate to the fainter star 
four times as long as to the brighter. This sounds 
‘almost axiomatic, and was for a long time accepted as a 
demonstrated fact. So much so, that.at the Paris Con- 
ference in 1889 it was decided that the proper time of 
exposure to photograph eleventh magnitude stars was 
six and a quarter times that required for a ninth magni- 
tude star. This decision of six and a quarter was 
adopted because this number expresses the ratio of the 
light in a ninth magnitude star to that in the eleventh. 
Probably no great harm will come from the adoption of 
such a resolution, but Captain Abney has given good 
reasons for doubting the assumption that length of 
exposure and intrinsic brightness are equally operative 
én producing the same photographic effect. All this goes 
to show that the determination of magnitude from an 
examination of the small circular dots on a ‘ star plate” 
isnot at all a simple problem. There is, too, another 
fact which should be borne in mind. All the discs are 
small, and yet in a range of five magnitudes, one hundred 
times more light has gone to make up the larger than the 
smaller of the two discs. This means that the scale is 
mych contracted, and will probably interfere with final 
accuracy, quite as much as a want of definitenes. at the 
edge of the disc, or distortion from a circular shape by 
being photographed at a distance from the optical axis, 
or other causes which make the measurement of the 
exact size of the blackened area, uncertain. 
It is a question if the problem be materially simplified 
when the plates are photographed with the direct 
purpose of determining magnitude. We should then 
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probably adopt a plan which has been extensively em- 
ployed by Prof. Pickering, but so far has had few 
imitators. This consists in photographing the trail of a 
star. If we leave a phototelescope at rest with a plate 
exposed, the stars describe circular arcs on the plate 
having the pole as a centre, and having a length of 15° 
for each hour of exposure. The linear length will vary 
according as the star is near or remote from the equator, 
and since the energy is distributed over this varying 
length, polar stars will produce more intense trails than 
those stars of equal brightness near the equator. Effec- 
tively if two stars are found giving trails of equal den- 
sity, the brightness of the two stars varies as the cosine 
of the declination. But if it be found that the stars 
„near the equator travel, by reason of the earth’s rotation, 
so rapidly across the plate that the fainter among them 
leave no trail, it is possible to give such a rate to the 
driving clock that the trail may be of any definite 
length, and the energy concentrated for a longer or 
shorter time over this space. 

The method of deriving the stellar magnitude from an 
examination or measurement of these trails will be best 
understood by considering the case of the polar stars. 
A plate was exposed to the pole for tensginutes, and the 
telescope left stationary. The aperture was then reduced 
by successive amounts, so that theoretically any star 
would appear one magnitude fainter. In the case of a 
selected star, therefore, we have the thickness of the 
trail corresponding to known magnitudes, which could 
at once be compared with the trails formed on other 
plates. Actually these trails, corresponding, it is pre- 
sumed, to stars of known magnitudes, were brought into 
juxtaposition with the trails of stars whose magnitude 
was sought, and the brilliancy was decided-by equality 
of appearance. Of course similar practices could be 
and have been pursued when the stars are represented 
on the plate by means of circular discs. By varying 
the length of exposure in the photograph of a star of 
known magnitude, we can approximate to the appear- 
ance that stars of any magnitude would present for 
known durations of exposure. . But here difficulties con- 
nected with the sensitiveness of the plate, and the 
meteorological circumstances of the night affecting the 
transparency of the atmosphere, have to be taken into 
the account, and the effects eliminated from the obser- 
vation as carefully as possible, so that it is doubtful if 
a higher degree of precision results than in the case 
of photometric observation. There is, however, the 
obvious advantage that the photographs remain, and 
greater leisure and further experiment may suggest 
improved methods of observation and reduction, that 
shall ultimately give us all the accuracy needed in inves- 
tigations of this character. The process as at present 
employed by Prof. Pickering appears to be fairly rapid. 
Three or four years ago he could report that he had 
applied his method to over 60,000 images, and the 
accuracy appears to be about as great as in the case of 
photometric observations. The chances of systematie 
error are probably greater. i 





; , ' NOTES. 

AT Marlborough House, on Tuesday, in the presence of the 
Council of the Society of Arts, the Prince of Wales presented 
to Sir Joseph Lister, Bart., the Albert Medal accorded to him 
by the Society for ‘* The discovery and establishrgent of the 
antiseptic method of treating wounds and injuries, by which not 
only has the art of surgery been greatly promoted and human 
life saved in all parts of the world, but extensive industries 
have also been created for the supply of materials required for 
carrying the treatment into effect.” 
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PROF.-CHRISTOPHER HEATH has been elected President of 
the Royal College of Surgeons, in the place of the late Mr. J. 
Whitaker Hulke, F.R.S. 


Dr. G. S. BUCHANAN has been appointed to the office of 
Medical Inspector of the Local Government Board. 
. 


THe Croonian Lectures at the Royal College of Physicians 
will be delivered by Dr. W. Marcet, F.R.S., on June 18, 20, 
25, and 27, the subject being the ‘* Respiration of Man.” 


THE grants lately made by the United States Congress, for 
the Geological Survey during the fiscal year 1895-96, amount to 
515,000 dollars, or £103,000. This sum includes all field and 
office expenses and salaries. 


Last week, the colleagues and former pupils of Sie William 
Turner, Professor: of Anatomy in the University of Edinburgh, 
presented him with his portrait, as a mark of appreciation of 
his serviges in the cause of science and to the University. 


In connection with the Goldsmiths’ Company’s grant for 
researches on the anti,toxin tr@tment, a Committee of the 
Royal College of Surgeons of England have recommended a 
grant of one hundred pounds to Dr. Sidney Martin, for the 
purpose of working out the action of the anti-toxic serum, 
whén used to counteract the effects of various poisons 
separated by him from thesmembrane, and from the spleen, in 
cases of diphtherig. 


WE have already noted that the London Chaihber of Com- 
Merce are promoting a Bill for legalising the use of metric 
weights*and measures for export tde purposes. In connection 

° with this, the London County Council has just resolved to do 
all in its power to secure the passing of the Bill during the 
present Session. In the meantim@ the Couacil’s inspectors 
will not interfere with the use of metric weights and measures 
in the execution of foreign orders. , 


AMONG the men of science who have died during the past 
week is ‘Theodor Brorsen, whose name is se well knowh to 
astronomers. @He was born in 1819, and was the discoverer of 
five comets, as well as the author of a™number of writings on 
astronomical subjects. Since 1879, ke lived. in retirement at 
Norburg, his native place. Mr. J. H. Greener, the constructor 
of several early lines for telegrf&phic communication, and one 
of the most able of practical telegraph engineers, died on 
Sunday, in hiwsixty-sixth year. f 


THE Rresident of the German Meteorological Society has 
issued invitation, for a general meeting of the Society, to be 
held*at Bremen on the 17th, 18th, and rgth inst., when various 
matters of interest to metébrologists will bé discussed, The 
time of naeeting has been fixed so as to fall in with the geo- 
graphical confer€nce, which will be held at the same place 
during Easter week, and in which oceanography and maritime 
meteorology form a prominent part. The subject of south 
polar investigation is also included in the geographical pro- 
gramme, so that it is anticipated that a large number of scien- 
tific men will take part in the procee@ings. © ° 


Tue spring@neeting of the Won and Steel Institute will be 
held in London di Thursday and Friday, May 9 and 10 next, 
in ‘the rooms of the Society of Arts. The presidential address 
will be deligered by Mr. David Dale, and the Bessemer gold 
medal will be awarded to Mr. H. M.-Howe, who will contri- 
bute a paper on ‘‘The Hardening of Steel.” Mr. Stead, of 
Middlesbrough, will contribute a paper on ‘‘ The Effect of 
Arsenic on Steel”; Mr. Sergius Kern, Metallurgist to the 


| Russian Admiralty, will discuss the manufacture of armour- 
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piercing projectiles in that country ; Mr. Herbert Scott will 
communicate a paper on the iron ore mines of Elba ; and Mr. 
W. J. Keep, of Detroit, will contribute a paper on ‘‘ Tests of 
Cast Iron.” 


PROF. Dr. G. ScHWEINFURTH, the distinguished African 
traveller and botanist, has passed the winter at Hélouan, near 
Cairo, where he is engaged in mapping and describing: the 
adjacent mountains and ‘‘ wadis,” for a memoir to be com- 
municated to the Institut Egyptien. Dr. Schweinfurth has 
just published the text of an interesting lecture on Erythrea 
—the Italian colony on the Red Sea—delivered Before 
the Geographical Society of Berlin in July last year. This 
„paper gives an account of a four-months’ expedition which 
he made to Erythrea}in the early spring of 1894, in company 
with Dr. Max Schoeller, It gives a most favourable report 
of the progress of the ‘new Italian colony and of its future 


prospects, ° Š é 


A CORRESPONDENT has sent us particulars of an explosion 
which occurred at Providenceg Rhode Island, U.S.A., on 
March 8, in connection with thé electric light mains of that 
city. The explosion resembles those recently investigated by 
Major Cardew (see p. 539). Through a leak im the gas mains, 
the conduits became full of an explosive mixture, which 
- suddenly exploded with great violencg. The street was blown 
up for some thirty feet, all the glass in neighbouring houses 
wrecked, and missiles of wood and iron thrown to some 
distance. The" noise and shock are said to have beenefelt all 


over the city. : g> 


7 e ae 

THE circumstances connected with the formation of the 
dangerous alkaline deposits found by Major Cardew on the 
mains of the St. Pancras electric light supply, and the presence 
in this deposit in some cases of the alkaline metals in an un- 
oxidised condition, have been inquired into by a Committee of 
the Royal Society -and the Iħstitution of Electrical Engineers, 
and the results have been issued in a report, which states that 
‘the Committee fre of opinion that the explosions which have 
occurred were caused by the firing of an explosMe mixture of 
coal-gas and air by sparks caused by means of the above- 
mentioned incrustation. “It has been proved that sparks may 
be caused either by the incrustagion itself acting as ən imperfect 
electrical conductor, or by moisture coming into contact with 
metallic sodium or potassium, both of which metals have been 
found to exist within the incrustation, These metals have been 
produced by the elegtrolytic decompositioneof alkaline salts, 
chiefly derived from the soil and conveyed by Tnoisture 
along the fibres of the wooden bearer$ towards ¢the 
negative conductore To avoid a repetition of these accidents, 
the bearers of the insulators at present in use should be,replaced 
by other devidts through which moisture is @revented from 
travelling, and it is recommended that the pattern of insulator 
in use should be changed, and a pattern adopted in which a 
longer insulating surface is interposed between the conductors 
and the bearer. The Committee are also of opinion that it is 
desirable phat means should be provided by which the conduits 
can be inspected throughout their length, so far as is necessary 
to detect incrustations on the insalators. The C8mmittee have 
not thought it within their provincedo investigate the causes of 
the presence of coal-gas within the electric lighting cgnduits, 
but it is obvious that this is the primary source of danger.” 


Dr. Durre’s report with reference to the recent explosion of 
a cylinder filled with compressed oxygen, at Fenchurch Street 
Station, was read at the coroner’s inquiry last Thursday. An 
examination showed that the inner surface of the cylinder was 
fairly clean, but at the end on which the valve was, the surface 
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was incrusted with magnetic oxide of iron, which was easily re- 
movable, and which under thë microscope showed in many 
places the globular form assumed by the magnetic oxide, pro- 
duced by the burning of iron or steel. The lower end of the 
brass screw, by means of which the valve fittings were screwed 
into the bottle, was also incrusted with magnetic oxide of iron, 
much of which was in the form of small globules produced by 
fusion at very high temperature. They were evidently fused to 
the material of the screw, and it in some cases even slightly pitted 
the metal. These facts lead Dr. Dupré to conclude, first, that 
the bottle at the time of the accident contained an explosive 
gaseous mixture’; and that, secondly, this mixture was fired by 


sone portions of finely-divided iron, or perhaps grease, igniting | 


in the compressed gas. That some iron had actually been on 
fire in the cylinder the condition of the screw sufficiently proved. 
The coroner, in ‘summing up, spoke strongly in favour of a 
Government test being imposed with regard to the cylinders ; 


and the jury included in their verdict the recommendation that , 


all compressed gases of an explosive nature should be scheduled 


under the Explosives Act, that all cylinders should be tested by + 


the Government periodically, that no cylinder should be allowed 
to be used or con¥eyed about unless bearing the Government 
stamp, that all manufacturers should be licensed by the Board of 
Trade in the future, and that separate hydraulic pumps should 
be used in the apparatus in filling the -cylinders, and also 
recommended a Board of Trade and railway inquiry. 


AT the Institution of Civil Engineers, on April 2, Mr. J. I. 
Thornycroft, F.R.S., and Mr. S. W. Barnaby, in a joint paper, 
expressed the belief that the speed of vessels had now ap- 
proached within measurable distance of that at which propul- 
sion by screws became inefficient. For a given pitch-ratio and 
slip, the thrust per unit of area varies as the square of the 
speed. Certain’ conditions of pressure on the screw- blades 
cause the formation of cavities, filled with air and vapour 
driven off from the water, behind the blades, Experiments 
carried out by the authors, .with screw-blades of elliptical 
form, show that this ‘‘cavitation’” does not commence sud- 
denly, but appears to become detrimental when the mean 
negative pressure on the forward side of the blades exceeds 
about 63 lbs. per square inch, or when the whole thrust exceeds 
11$lbs, per square inch. ` Cavitation can only be avoided at 
very high speed by increasing either the immersion of the, 
screw or its blade-area. Immersion is limited by considera- 
tions of draught. Increased area, the authors remarked, can 
be obtained in three ways: (1) by increasing the ratio of sur- 
face to disc-area, (2) by employing a larger diameter than that 
theoretically best for the given conditions, (3) by increasing 
the pitch-ratio, which involves a larger diameter with a reduced 
rate of revolution. Either tends to a waste of power if pur- 
sued beyond somewhat narrow limits, and it appears inevitable 
that reduced efficiency must be submitted to as the speed of 
vessels is increased. 


A FEW noteworthy points were brought out last week im 
evidence before the Select Committee of the House of Commons 
appointed to consider the advisability of adopting the metrical 
system of weights and measures. Captain H. R. Sankey, R.E., 
director of the engineering firm of Willans and Robinson, 
"Themes Ditton, said that the metric system of measurement 
had been adopted by his firm for the last two years. The 
reason of fhe change was the advantage of working inter- 
changeably with manufacturing engineers on the continent. 
His firm’s trade was mainly British, but no objection had been 
made to metrical measurements by British customers. The work- 
men were agreed that the metric system was much more easy 
to work with than the English measures, and was much less liable 


e 
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to'error. The inconvenience of the change to the metric system 
was only felt by the workmen for a few days. In his evidence, 
Dr. Gladstone estimated that in the elementary schools about 350 
hours were occupied in teaching our cumbrous system of weights 
and measures, As the children had to learn decimals, very 
little more time would be needed by them for learning the 
metric system. A chart explaining the metric system was now 
to be found in nearly all the London schools, and lately it had 
been decided to supply actual” examples of the metre and litre 
to such schools as asked for them. The metric system was but 
partially taught in the schools, for the teaching involved 
additional labour, and was not insisted on by the inspectors, 
The introduction of the metric system would be much facilitated 


if the system were compulsory in the elementary schools. 


IN a paper read before a recent meeting ofthe Académie des 
Sciences (Comptes rendus, cxx. p. 611), M. Lucien Poincaré 
described some experiments on secondary batteries he has been 


+ performing, With a view of reducing the losses that take place 


in the ordinary lead accumulator, the author has tried to obtain 
a battery with /guid metallic electrodes. For this purpose 
mercury has been employed, and as it would not do to employ 
an acid as the electrolyte, since the hydrogen would be liberated 


and thus cause a waste of energy, a solution of a salt is used. 


Under these circumstances an amalgam is formed at the cathode, 
which, together with the mercury of the anode, forms a second- 
ary cell, Of all the different salts tried, the most interesting 
results have been obtained with the haloid salts of the alkaline 
‘metals. With these salts the electromotive force of the 
secondary battery is about two volts, but in the case of the 
chlorides and bromides, the chlorine or bromine combines with 
the positive mercury, forming a badly-conducting layer, so that 
the output of the cells is not satisfactory. With a solution of 
iodide of sodium, however, very satisfactory results are obtained, 
for as long as the solution is kept sufficiently concentrated, the 
current density during the charging is not too great, and the 
positive electrode has a larger surface than the negative elec- 
trode, no deposit is formed on the anode. Hence by this 
arrangement a secondary cell is obtained in which the two 
electrodes remain, after the charge, entirely metallic, so that 
the internal resistance does not increase as the cell is charged. 
The efficiency of these cells amounts to very nearly go per cent., 
the electromotive force, when fully charged, being 1'85 volts. 
The capacity per kilogram does not.differ much from that 
obtained with ordinary lead accumulators, being about 10 
ampere-hours. A very important point about this form of cell 
is that the density of the discharge current is immaterial, 
and they may be completely discharged without in any way 
deteriorating. 


We have received from Prof. G. Hellmann an interesting 
pamphlet entitled ‘‘Contribution to the Bibliography of 
Meteorology and Terrestrial Magnetism in the Fifteenth, Sixy 
teenth, and Seventeenth Centuries.” The work was prepared 
for the Report of the Chicago Meteorological Congress, and 
contains a list and brief bibliographical notes of 272 old books 
in Dr, Hellmann’s library, arranged under the authors’ names, 
with cross references under subjects and dates. This pamphlet 
is of considerable value to meteorologists, as the early literature 
of this subject is as yet little known, and no meteorological 
institute is as rich in the older literature as the library in qués- 
tion. Arranging the books according to the language in whieh 
they were written, Dr. Hellmann shows that the authors com- 
paratively seldom employed their native language, as 157 of 
the works are in Latin. There is also a preponderance of 
Italian works, as in the seventeenth century Italy probably 
contributed more to meteorology than all the other nations of 
Europe. Many of the works described are exceedingly scarce. 
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SIncE the great Japanese earthquake of 1855, the strongest 
shock felt in Tokyo was that of last June 24. No house was 
absolutely destroyed, but in the lower parts of the city many 
brick buildings were damaged and chimneys thrown down, The 
total land-area disturbed was 42,000 square miles. The 
diagram of the earthquake, taken by a large-motion seismo- 
graph at Tokyo, is given by Messrs, Sekiya and Omori in a 
short but valuable paper (Journ. of the Coll. of Science, Imp. 
Univ., Tokyo, Japan, vol. vii. part v. 1894). This diagram 
being on the natural scale, the preliminary tremors -are not 
shown, and during the first two seconds of the record the motion 
was already strong. It then became suddenly violent, the 
ground moving 37 mm., followed by a counter movement of 
73 mm., the maximum horizontal displacement during the 
earthquake. At about the same time, the maximum vertical 
motion of 10 mm. occurred. The movement, which’ lasted 
altogether 44 minutes, soon became comparatively weak, and 
itis no doubt to the small number of vidlent oscillations that 
the slight amount of dagnage is due. As usual, the direction 
of motion changed during the earthquake, but the maximum 
horizontal motion was directgd fowards S. 70° W., and this is 
identical with the mean direction of overturning of 245 stone 


lanterns in different parts of Tokyo. 


Tur Natural History Society of Queensland, established in 
the beginning of 1892, has progressed so well that it is able to 
issue a volume of Zyarsactions. The volume should prove to 
be a useful contribution to the literature on the tural history 
of the golony. ` 


THeEefifteenth volume of obsegvations of “‘ Rainfall in the 
East Indian Archipelago,” published by the Government of 
Netherlands, India, has been received. The volume is edited 
by Mr. Van der Stok, the direcsor of the observatory at 
Batavia, and it comprises observations made at 194 stations, of 
which 104 are in Java and Madoera, and ninety in Sumatra and 
the different islands of the Easterfi Archipelago. 


In the Geological Magazine for April appeags a translatién of 
a Swedish paper by Prof. Lindström, on the discovery of 
Cyathaspis in the Silurian formation of Gotland, In the cutting of 
canals for the drainage of marshy tracte of the island, many good 
exposures have been made of the fossiliferous marl-shales that 
underlie thé famous limeston€s with the operculate coral 
Rhizophyllum. Among the fossils obtained from these shales 
were a pair ofedorsal shields of a Pteraspidian fish. Hitherto 
the oldest known indubitable fish-remains date from the Ludlow 
epoch, bat the Gbtland beds are of Wenloclf age. It is pointed 
out that since te vertebrate character of the Cambrian cono- 
donts has been disproved „and the supposed Ordovician fish- 
remains of North America are very doubtiully of that ‘age, 
these sGofland fgssils are, for the present, the @ldest known 
Vertebrates. 


First among the new editions received within the past few 
days is Prof. James Dana’s ‘Manual of Geology,” published 
by the American Book Company. The appearance of this 
fourth edition of Prof. Dana’s classiaal work, gnakes ys marvel 
at the energy of the eminent author who, though now eighty- 
three years of Æe, could rewrite the whole of the matter in such 
a ponderous volue as the # Manual,” and add one hundred 
and fifty pages to what was published in the thirll edition. It 
is hardly negessary to say that a multitude of new principles, 
new theories, and new facts, in all branches of geology, have been 
included in the new edition. ‘‘The Partition of Africa” 
(Stanford), by Mr. J. Scott Keltie, has reached a second 
edition, after two years of life. The many events that have 
taken place in Africa during this time are all given considera- 
tion. Another volume which has attained the eminence of a 


“ sorbed’ by alcohol. 
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second edition is ‘'Outlines of Zoology, by Mr. J.'A. 
Thomson, published by Mr. Y. J. Pentland. The book has 
evidently been appreciated by students of zoology as a manual 
-før use in the lecture-room, museum, and laboratory. , Messrs. 
W. H. Allen and Co, have published a third and revised edition 
of: “ Practical Microscopy,” by Mr. G., Ee Davis. . . 

THE lower sulphide of carbon, CS, appears to have been 
obtained by Dr. Deninger, of the Dresden Laboratory, in con- 
siderable quantities, ‘Anhydrous sodium sulphide and-excess 
of chloroform were heated in sealed tubes, from which the air 
had previously been removed, to a temperature about, 180°. 
Upon opening the tubes after cooling a iarge volume of gas 
was discharged, which consisted of sulphuretted hydrogen, a 
small quantity of hydrogen chloride, and'a new gas, which was 
practically unaffected by passage through a solution of caustic 
sdda. This.gas was combustible,-burning with production of 
sulphur dioxide, and would appear to be carbon monosulphide, 
-produced in accordance with the following equation : e 

3Na3S + "2CHCl; = = HSF 6Nacl + 28. 

The same gas is obtained, less admixed with impurity, ‘by heat- 
. ing in sealed’ tubes a mixture of sflver Sulphide and iodoform, 
and subsequently allowing the product, consisting of carbon 
-monosulphide and sulphurétted hydrogen, toe bubble through 
castic soda solution, whereby the latter gas is absorbed. 

sAgS + 2CHI, = HaS + 6AgI + 2CS. 
` An’ “ahdlysis Wad thade' df the gas thus “obtaided, and: “tile résult 


dgtééd’ with’ the forfnula CS. ‘The’ gas ‘explodes: ‘violently: in 
the eudiometer, so that analysis is not readily - “arrea oùt 


een ome 
E 


» volnmėtiically.; the’ explosion pipette was destroyed in, asecond, 
‘attempt. «The action: of sodium upon earbon: -disulphidewas 
. textistudied. ' When thé metaliis- placed in ‘the liquid: disul: 


phide it.hecomes:coatéd wigh a! greyish substance, whiéh:, pre- 
vents, further: action: : It was:found, however, -that aniline dis: 
Solves:this :coating, deaving the metál! clean ;, when: :carbon di»; 
sulphideʻis'then addéd, a contifuoni evolution ‘of gas: occu¥s, but, 
the reater’ ‘portion of ‘the gas dpes not ecape, being energetic- 


` ‘ally’ absorbed’ ‘by aniline, unless’ the sodium is maintained at the 
: _ surface’of the’ “Tiquid: , “After ‘purification « of the'fis by passage’ ' 


| photographs of'this nebula; and of thé stars in its’ vicinity, taken 
„at Harvard and ‘elsewhere, has ‘been ‘recently :completed by 


‘tlivongh catistic! soa; anf through ‘triethyl phdsphirie to remove 


< carbon disulphide Yk is'fdund tó'birh' with a blue’ flame, with’ 


production of sulphur dioxide and water. The lagter is owing 
to admixture of free hydrogen, which cari readily be isolated’ 
by absorption of the carbon monosulphide in aniline in a 
-Hempel burette. Carbon ' ‘tadndgulphide is* als8° ‘rapidly ab: 
. Upon allowing the mixture of hydrogen 
` and ‘cdrbon’ monosulphide to stream through’ tubes imtfersed i in 
a freezing mixture; the latter gas condensed to®a ‘clear ‘colour- 
Tess liquid, whicherapidly evaporated upon removal” from: the 
freezing mixture. ' It would- thus appear’ that carbo 1 mono- 
sulphide is a.aseous substance at the ordinery température, 
‘but which readily condenses to a liquid in an ordinary freezing 
mixture, is: combustible; and is energetically apsorbed by'alcohol 
and aniline.” AURAN 

' THE additions to the Zoological ETEN Gårdens during 
the past, week einclude:@ -Feline Douracouli (Wyctipithecus 
vociferans) from South Brazil, a Squirrel Monkey (Chxysothrix 
sciurea) from Guiana, present@l by Mr. Augêto Lewy; a 
Ring-pecked Parrakeet (Palcorna torquattts) from India, 
presented by Lady Aitchison ; two Hybrid Widgeon (petween 
Mareca penelope, 8, and M. chilææsis, 9 ), bred in England, 
presented by Mr. J. ‘Charlton Parr; seven Common Skinks 
(Scincus officinalis) from the Sahara Desert, presented by 
Major Sullivan; a Haast’s Apteryx (Apteryx haasti), an 
Auckland Island Duck (Wesonetta aucklandica) from: New 
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OUR ASTRONOMICAL COLUMN. 


THE LYRID METEORS.—Mr. Denning draws attention tothe 
fact that this year the Lyrid shower may be observed practically 
in the absence of the moon. Though rarely forming a striking 
shower, the stream is astronomically important for the reason 

. that it is probably the only one, besides the Perseids, which has 
its radiant displaced'on Successive, nights of observation. The 
duration of the shower is from April 16 to 23, with a maximum 
on the 20th, and the displacement of the radiant is com- 
paratively small. On April 20, “the radiant is situated in R.A. 
270°, Decl. +. 33°, that is, about 1° N. of 104 Herculis, a star 
of the sth magnitude., Like the Perseids of August, the Lyrids. 
never fail ta show themselves, though they are rarely to be 
compared with the’Perseids in point of richness (Observatory, 
April), The orbit of the swarm is probably identical with that 
of Comet I, 1861.. 


A New FORM OF ZENITH TELESCOPE.—The determination 
of ihe zenith distances of stars near the zenith appears likely to 
be greatly simplified by'an arrangement recently devised by M. 
Louis Fabry (Bulletin ‘Astronomique, April). The: main idea 
is to materialise the zenith point so.that mictometric measure- - 
ments can be made directly in the field of view. A horizontal 
telescope is fixed- in the meridian, and in front of it is a thin 
sheet of glass inclined at 45°; beneath this is a basin of mer- 
cury, When adjusted so that the:reflected'image"of thé cross- 
wires is: coincident with the- wires themselves) the wires mark | 
the-zenith point; and stars of sufficient brightness will-also be ` 
seen in the field of view after transmission through the glass and 
subsequent reflection from the mercury and glass, The great, 
objection to this simple plan’ is the Féduction, of brightness of 
the star images! and there is alsó an’ objectidn. to observing’ 
stars after reflection from- mercury. : To:overcòrhe these diffi-! 
cultiés; a second telescope is directed towards’ thé first, so that. 
the cross-wires can,be seen at,the ‘centre of;the field,.and the 
sheet, of. -glass is coated with silver, toa thickness that will just, 
allow the strongly” illuminated cross-wires of the fist, telescope 
tö Dé sedn in the second,” ' The first telescopé’ thus Serves the 
purpose of marking the zenith’ point, ‘and: this. is’ ‘utilised inv the 
sécond telescope for the measurement. of.distahçes, <. ' i. 

., As compared with the zenith, telescopes, in common use, the 
new instrument has the advantage | of greater simplicity and 
rigidity, and it is unnecessary ‘to make’ differential measures of 
Stars north and south of ‘the zenith, ` It should especially be of 
use in’ such'an investigation’ as that of'the variation of latitude! 


` Tue ORION NekuLá. ~An extaustive’ discission öf' ihe 


Prof. W. H. Pickering (Avnals of the Harvard College Obser- 
vatory, vol. xxxii, part 1.), 146 stars have been, catalogued, in 
addition to those given by ‘Bond for the same area, and a com- 
parison of magnitudes suggests that a few of the stars are 
either variable or have increased in brightness. No clear indi- 
cations ‘of change in’ the nebula, ‘éither of shape, position, or 
brilliancy, have been detected’ in the photographs taken during 
the last ten years. By the ingenious arrangement of photo- 
gtaphing” the nebula through a thin perforated sheet of brass 
placed in contact with ‘the sensitive film, Prof. Pickering has’ 
constructed a chart of the nebula, showing isophotal contours, 
or lines of equal photographic intensity, which will be very! 
valuable in subsequent searching for-evidence of change. A 
SHotograph of the specirum òf- the ‘nebula takeh with the ob- 
jective prism shows at 4 glance whith: ‘regions shine with light 
of ‘any patticular’ wave length. Tie’ image‘ corresponding to 
the hydrogen line Hy is seen to resemble most closely the 
ordinary photographs, while thé ultra-violet line at A 372 is 
found particularly strong along the south-east border of the 
Huyghenian region. Among ‘thé photographs reproduced, 
that showing the vast nebulosity which nearly surrounds the 
ewhole ‘constellation of Orion is, perhaps, of the greatest 
intrest, This was taken with a portrait lens of about 24 inches 
aperture, and shows the nebulous stream, about 15 degrees in 
diameter, which has since been photographed by Prof. Barnard 
(NATURE, vol. li. p. 253). Prof. Pickering gives reasons for 
supposing that the’ parallax: of this remarkable nebula is not 
greater than 0” ‘003, corresponding to a distance of 1000 light- 
years. A useful account of the fundamental principles and 
processes of. astronomical photography, including the deter- 


Zealand, nine Hamadryads (02 hiophagus eap). from Iadi j mination of photographic stellar magnitudes, is given in the 


deposited. 
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THE SUN'S PLACE IN NATURES 

PRAS HI. 
“THE next question that we have now to consider has to do 

with the connection between nebule and stars, and I shall 
show that the more the facts are studied the closer does this 
connection prove to be. You remember that that was the idea 
which lay at the bottom of the hypotheses both of Kant and of 
Laplace. In the last lecture I referred to some of the earliest 








of these singular bodies, the nebule, and the simplicity of their. 


| composition, one is led to see in them only the residuum of the 
| primitive matter after condensation into suns and into planets 


observations which had been made of the nebule by means of f 
the spectroscope, and it so happened that Dr. Huggins, to | 


whom we owe this work, came to the conclusion that the result 
of his inquiries was rather to show that this connection, which 
had been asserted both by Kant and Laplace, and which had 
heen accepted by everybody up to then, really did not exist. 
„In a paper which detailed these spectroscopic observations, 
published in 1865, Dr. Huggins stated his conclusion that the 
nebule, instead of having anything whatever to do with any 
evolutionary line along which both nebulz and stars might be 
traced, possessed a structure and a purpose in relation to the 
universe altogether distinct and of another order. So that you 
- see the first apparent teaching which we got from the spectro- 
scope practically put us in a very considerable difficulty; if it 
had to be accepted, of course the views of Kant and Laplace 
would have to be rejected. 
When I commenced my general survey in 1887, this view held 
the field, and. further, it was imagined that the observations of 
Dr. Huggins justified the idea that the nebulz were masses of 


has extracted the greater part of the simple elements which we 
find on the earth and chemically in some of the stars.” 

It was perfectly clear then to Dr, Wolf that, if the c&n- 
stitution of the nebulse was anything like what was supposed 
to have been revealed by early spectroscopic observation, we 
were dealing with a residuum. There was-one kind of action 
in space, bringing together one class of elements with which 
we are familiar here, and forming them into stars, sims, and 
planets ; but there was another kind of matter which declined 
to form part of these aggregations, which remained by itself, 
and Baally put on the appearance of the so-called nebulæ, 

The first thing I have to say concerning this view is, that 
the discussion of the spectroscopic observations which I told 
you, in the last lecture, had been undertaken with a view of 
seeing what really could be determined in relation to this 
question, showed, beyond all question, that there was no 
ground whatever for it; that there was no real ground for sup- 
posing that there was this enormous difference between the 
nebulze‘ind the stars. eIn the year 1887, the year following the 
course of lectures to which I have already referred, after test- 
ing the views on this question yy an appeal to all the available 
observations, I stated shat the Mcts taken in all their generality 
showed that the nebula simply represent early stages of 
evolution ; that is to say, that we have a continuous and 
orderly progression from the nebula to the oldest star, and 





« e np e: 
Fig, 12.—-Spectrum of the nebulajinyAndromedafcompared with Nova Andromedæ and tomet. The futings c#mmon to all are those of carbon. 


gas; what particular gas will concern us a little later on, but for | 


the moment I need only say that these statements announcing the 
nebula to consist of one or two gases, at once led to several most 
remarkable views of the general constitution of the heavens. 
Near the end of this nineteenth century chemists claim to 
know something of the materials which have built up the planet 
on which we dwell, and if you consult any of the books which 


| planet représents the last, 


that the nebudee represent the first stage, and the oldest star or 
It seemed to be perfectly clear from, 


| the disgussion that we were justified in stating that every 


nebula which is visible now will some time or other, owing to 
theecondensatidh of its various parts, become a star of some 


_ order or another ; and tha it is equally tryg to say that every 


have been written about spectram analysis, giving the results of | 


the work during the last.thirty years or so, you will find it stated 
over and over again that the spectroscope has put it for eveg 
beyond doubt that the chemistry of the skies, Ze the chemistry 
of the various bodies which people space, and which are at a 
sufficiently high temperature to enable us to examine them 
spectroscopically, exactly resembles the chemistry of the earth. 
So that, if this were true, we should have a common chemistry 
of the earth, of the stars, and among the stars of course our own 
sun, On the other hand, we should have, according to Dr. 
Huggins, absolutely and completely distinct from these bodies 
another class, the nebule, in which the chemistry is absolueely 
and completely unique. This was so clearly the idea suggested 
to philosophical students of these questions, that Dr. Wolf, a 
famous French astronomer, who has written an all-important 
book for these who are interested in these inquiries, ‘* Les 
hypotheses cosmogoniques,” published in 1886, writes: “If 
we admit the data of spectrum analysis as to the gaseous state 


* Revised fron shorthand notes of a course of Lectures to Working Men 
at the Museum of Practical Geology during November and December, 
1894, (Continued fram page 393.) 
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star which we see now in the heavens, knowing it to be a star, 
has realty been a nebula at some time or anothg. 

I told you tha the first suggéstion of a possible condition which 
would enable an evolution to take place from nebule to stars had 
been made by Prof. Tait, when he thought that probably cool 
meteoritic particles might have something to do with it, The 


| complete inquiry shows that these meteoritic particles might 
| account equally well both for the luminosity of comets and of 


nebulz. This association is impoMant bec@use it is generally 


conceded that cofhets are swarms of meteorites. 


| observed, 


It seemed@o obvious that there was this close connection 
that in 1888 I peedicted that, if the nebule were carefully < 
served, we should find in them sooner or lates indicat of 
that same substance which makes the comet’s spectrum so very 
distinct awl special, In almost every comet which has been 
the spectrum of carbon, or of some compound 
of carbon, is the strongest and most obvious feature 
which is presented tous. In 1889, ze. only the next year, 
matters were made very much clearer by the discovery, by Mr, 
Fowler and Mr. Taylor, of the spectrum of earbon in the 





_ nebula of Andromeda (Fig. 12), so that there, you see, was a pre~ 
' diction verified, and sach verification is always a very precious. 
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test, since it helps us to know whether one is going right or wrong, | course you will acknowledge that that was a very extra- 
and it seemed to strengthen very much the view under con- | ordinary change of opinion, so extraordinary indeed that 
sideration, Further, not only do we find carbon both in | it is clear that Dr. Huggins felt that it was of importance 
comets and nebule but it is recognised by 
everybody that in some stars the same substance 
exists in enormous quantities. Here, then, we 
are in the presence of the fact that the g!ate- 
ment that there isan enormous chemical differ- 
ence in structure between nebulæ and stars is 
shown spectroscopically to be unfounded, while 
the evidence also goes to show that there is a 
close connection between nebulæ and comets. 
By this, of course, the argument is very much 
strengthenedall round, because, as we have seen, 
nearly everybody agrees that comets most pro- 
bably consist of meteoritic stones or particles. 

I am glad to say that among the first to 
accept the new evidence proving that nebulz 
are really early stages of evolution of stars 
was Dr. Huggins himself, the observer whose 
statement which I have quoted I had been 
fighting for years, “That you see was a great 
victory. He says now not only thaf these 
bodies may represent early forms ; places them 
in the line of evolution wher® I had placed 
them, but he even adduces the satme evidence 
which 1 had brought forward in several of the 
arguments which 1 had employed. Dr. Huggins, 
made a reference to this question as President 
of the British Association in the year 1891, and 
if any of you read that you will see hat it is 
really an argument in favour of the views tha 
I have been insisting upon since 1886, and his Fic. 13.—The nebula near 52 Cygni, from a photograph by Dr. Roberts. 
agreement seems all the more important since 
Dr. Huggins appears to have grrived at these 
conclusions quite independently. Not one word & said | to himself that the change should be explained; and he con- 
throughout the address of ahy arguments which I may have b fesses in the address, to which I refer, that the communication 
used, or of any line of thought or cbservation on which I had | he made to the Royal Society in 1864 was not entirely 
founded on scientific 
evidence, but partly made 
under, to use his own 
words, ‘‘the undue in- 
fluence of theological 
opinions then widely 
prevalent.” 

So after all I had 
been fighting partly 
an expression of a 
theologjcal opinion. If 
we had known that 
before, probably some 
trouble might have been 
saved, 

It is a very important 
thing to know that now, 
from east to west, those 
who dwell upon this 
planet are all perfectly 
convinced that nebulze 
are early forms in the 
evolution of the heavenly 
bodies. The more one 
knows of the history of 
human thought, espe- 
cially during the last two 
centuries, the more im- 
portant does it seem that 
that result should be ac- 
knowledged as one of the 
most important truths 
established during the 
present century. 

Before I go further, 
let me refer to two or 
three typical examples of 
these strange bodies, as 
I can do by the kindness 
founded the various statements which I had made ; and there- | of Dr. Roberts, whose method of wo:k I described in the last 
fore it would be charitable to suppose that he was unacquainted | lecture. 
with my work when that address was given to the world, Of First of all we have a representation of a form of nebule 
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Fic. 14.—Observation ot a meteoritic glow. 





graphical account that it gives of itself, because 
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which is not very common, but the study of which is all im- 
portant for our present purpose. It is called a spiral nebula, 
it is one of the nebul in the constellation of the Great 
Bear. I wish to point out that in the centre we have a 
condensation, and from the centre of the condensation the 
luminosity gradually gets less and less until at last we have 
no luminosity greater than that of the surrounding sky. In 
the nebula itself we find exquisite spirals, starting apparently 
from different points, and gradually coming towards the centre, 
and if you look along these spirals you will see that the star- 
like masses, which may not be stars, are in many cases located 
on the spirals, representing apparently minor conden- 
sations, ,¢ach spiral itself being probably brighter than 
the other parts because it is more disturbed. 

Next we have an absolutely untouched photo- 
graph of the famous Dumb-bell Nebula. I am 
certain that many here have studied the drawings 
of this nebula given in encyclopedias and in 
books of astronomy during the last forty years, 
and that itis a great comfort to you to see, as it 
is to me to be able to show you, the autobio- 


if you refer to those drawings it will be very 
difficult to find any two alike, even if it is 
distinctly stated that one has been copied from 
the other. In this again we find a central eon- 
densation, and associated with it arcs in which the luminosity 
is greater than in the adjacent regions. 

The other nebula that I have to exhibit is one remarkable for 
its difference from the other two, inasmuch as no condensatidn 
is suggested. This nebula, which you see stretching across the 
screen likea sort of celestial river (Fig. 13), seems to be careering 
through space, and I call your attention specially to this because 
itis well to remember that, if we have meteoritic swarms in space, 
i.e. swarms which are condensing, it is quite possible that we 
may have meteoriticstreams, I think you willconsider that it is 
not any misuse of words to say that we have there a possibility 
of a meteoritic séream. 

So much then for some typical representations of some of the 
different forms of nebulæ, 

While, however, Dr, Huggins in his presidential address, 
apparently from quite independent inquiry, announced my main 
contention, viz, that nebule and stars do belong to the same 
order of celestial bodies, and withdrew his unfortunate state- 
ment as having been made on theological grounds, Iam compelled 
to say, but wish to say it with the utmost courtesy, that a com- 
plete study of the literature shows that he was quite familiar 
with my work all the time, and that while he thought fit to re- 
publish my main gontention as his own on the one hand, on the 
other he was engaged in attempting to throw discredit on my 
work, and to conceal his retreat after the manner of the sepia by a 





Fic. t, Barium, 2, Iron. 


15. —Line-spectra ot barium and iron. 


great cloud of ink—printer’s ink, referring to a minor 
point. He endeavoured to suggest to anybody who was not 
really completely acquainted with my work, that the methods 
employed by my assistants and myself for something like 
three years were inaccurate, and that the conclusion 
reached, which must have b-en right because he had come go 
agree with it, had been got at in the wrong way. ° Although 
the charges of inaccuracy which Dr. Huggins thought fit to 
make were general, in his printed papers the chief stress has 
been laid upon a statement I had made with regard to a 
matter of secondary importance in the general discussion, I 
refer to the possible origin of the chief line in the nebular 
spectrum. 
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@ the spectrum of meteoritic dust. 


| nebulee, 


© instance, is a fitting of carbon (Fig. 16). 


I propose to go into this matter in some detail, because it will 
enable me to indicate the closeness with which the skill of 
trained observers and the magnificent instruments of modern 
research that I have already referred to, enable us now to 
deal with facts, and to replace the imperfect observations 
of the past with others of which the accuracy may be relied 
upon. ° 

Among the many lines of evidence which had been brought 
forward, it was stated by myself that in following up the 
suggestion of Prof. Tait and experimenting upon meteoritic dust, 
a line had been seen very near the position of the chief line which 
Dr. Huggins had discovered in the year 1864 in the spectrum 
of thepebulæ. In fact, after accumulating all the spectroscopic 





Fic. 16 —Flutgngs of gu Bon. 


observations which I could lay my hands on, I went on to 
experiment myself, and I have here some apparatus which 
will give yon an idea of the kind of experiment which was 
Staaken (Fig. 14.) Meteoritic dust is placed in a horizontal 
spectrum tube connected With a Sprengel air-pump, so that an 
electric spark cap be passed through the dust; an image is 
formed on the slit of the spectroscope, and an arrangement for 
an ordjnary electric spark in air serves for®a comparison 
spectrum. The point was toe see whether there was any 
probality that Prof. Tait’s suggestion was right, by examining 
or this purpose some dust 
was placed in a tube resembling the one now on the table, and 
an electric current was sent through it. Now it had long been 
known that when one heats meteoritic dust, dt gives out com- 
pounds of carbon, and also hydrogen gas; what I did was to 
observe the change in the spectrum of that tube under different 
conditions. For instance, if it*were wished to expose the 
dust to a higher temperature,,a Bunsen burner was placed 
underneath it. Py e 

You will be gble to see that, in a little time, the heat will make 
a Sonsiderabll difference in the phegpmenon observed in the 
region which comes under its influence, and I think you will 
also see that in some parts we get a distinct indication of green 
colour. Now what I found was that in the spectrum of dust 
from several meteorites so exanfined, there was a line very near 
the position which had been stated by Dr. Huggins to represent 
the actual position of the chief line seen in the spectrum of the 
That line I was able to trace home by comparative 
work to olivine, a gubstance which occurs in almost all meteor- 
ites, eve in iron meteorites. and not only to olivine, but to 
one of the constétuents of it, which is magnesium, I have here 
adiagram of some of the results obtained in the green part of the 
spectrum, and it will be se@n that we get in tke nebula of Orion, 
and in the comets of 1866 and 1886, a bright line apparently in 
the same positien. When I say line I should@orrect myself, 
this luminosity given out by magnesium does not take the form 
of a line as ordinarily so called, I will throw on the screen 
photographs of two spectra of the vapours of two metallic 
substances, barium and iron (Fig. 15), and you will then see 
what is meant by men of science when they talk about a line 
spectrum, ° 

But besides what we call line spectra, There i? another 
thoroughly wgl!- recognised class, which we call fluted spectra, 
because it remings one of the flutings of a column, Here, for 
In these flutings, 
instead pf the lines being distributed irregularly,*as in the case 
of iron ang barium, we get a beautiful rhythm from one part 
where the light rapidly degrades to another where there is an 
enhancement of the light, followed by another degradation, and 
so on. Indeed, we not only get main flutings, but we get 
subsidiary flutings, 


J. NORMAN LOCKYER. 


(To be continued.) 
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THE INSTITUTION OF NAVAL 
ARCHITECTS. 
THE annual spring meeting of the Institution of Naval 


Architects was held on Wednesday, Thursday, and Friday | made before bilge keels were 


of last week, in the theatre of the Society of Arts. 


It was therefore arranged that still-water rolling experiments 
should be made with the sister ships Hevenge and Resolution. 
Mr. R. E, Froude, whose father’s work is so well known in this 
field, had charge of these trials. One series of experiments was 
fitted, and another after the 


There was_| keels had been attached. Each series was divided into two 


along list of papers set down for reading and discussion as | sections, the ships having a metacentric height of 3} feet 


follows :-— 

‘t Notes on further Experience with first-class. Battle-ships,”” 
by Sir William White, Director of Naval Construction. 

‘The Elements of Force in a Warship,” by Vice-Admiral 
P. H. Colomb. 

“On Steam Pipes,” by J. T. Milton, Chief Engineer Sur- 
veyor, Lloyds’ Registry of Shipping. e 

“ Light Draught River Steamers,” by George Rickard, 

“On solid Stream Forms and the Depth of Water necessary 
to avoid abnormal Resistance of Ships,” by D. W. Taylor, 
Senior Assistant to Chief Constructor of U.S, Navy. 

“On the Method of initial Condensation and Heat Waste in 
Steam Engine Cylinders,” by Prof. R. H, Thurston, Sibley 
College, Cornell University, New York. 

‘Description of an Aluminium Torpedo Boat buglt for the 
French Government,” by A. F. Varr@w. 

“On Vibrations of Higher Or@er in Steamers, and on 
Torsional Vibrations,” by Ogto Schlick. 

“On the Vibrations of Shfps end Engines,” by W. Mallock. 

‘On a Method of Extinguishing Vibrations in Marine 
Engines,” by Mark Robinson and H, Riall Sankey, Captain 
{retired) R.E. ? 

“On the Transverse Stability of Floating Vessels containing 
Liquids, with special Reference to Ships carrying Oil in Bulk,” 
by W. Hök. 


in one case, and a little under 4 feet in the other. The 
conditions approximate to those of maximum and minimum 
stability on service. The oscillation of the ships was 
produced by training the heavy guns and running men 
across the deck in the usual way. The results of these trials 
were shown by means of diagrams hung on the walls of the 
theatre. Curves for the older ships Su/fan and /iconstant were 
also placed on the diagram. Starting from an angie of inclin- 
ation of 12° from the vertical, it was seen that in order to reduce 
the corresponding inclination of 6°, the Revenge, without bilge 
keels, required to make 18 to 20 swings, and the Su/faz about 
17; there being a remarkable similarity between the curves of 
declining angles of the two ships. The Sulan, as already 
stated, has always been considered a satisfactory vessel in regard 
to steadiness, 
from the vertical, it required 45 swings in the Kevenge without 


bilge keels to reduce the corresponding angle of inclination to , 


2°. After bilge keels were fitted, an equal reduction was 
obtained by only 8 swings. For the Su/tan and Inconstant, 
32 to 20 swings "respectively would be required to produce the 
same reduction, The Revenge, before the bilge keels were 
fitted, could be rolled up to an angle of inclination of 13° to 
the vertical by moving her barbette guns, After the keels were 
in place it was difficult to exceed an inclination to the vertical 
of 6° to 8°, even with 300 to 400 men running across the deck, 


‘ Induced Draught as a Means for devel@ping the Power of | and acting in conjunction with the movement of the guns, 


Marine Boilegs,” by W. A. Martin. 


After the usual formal proceedings had been transa@ted, and | brought to light by these trials are instructive. 


the President, Lord Brassey? had given a brief addgess,; Sir 
William White’s papere was read by his colleague at the 
Admiralty, Mr. W. 
to serious illness; from which, every one will be glad to hear, 
he appears in a fair way qf recovery. This contribution dealt 
chiefly, indeed almost wholly, with the question of steadiness 
in the large battle-ships of the Roya/ Sovereign class, and 
the effect of fitting them yith bilge keels. “This paper may 
be said to be the complement of another memoir by the 
same author, read before ethe Institution last year, in 
witch the experience gained with the big line of battle- 
ships was recorded. When the Royal Soverei was designed, 
it was thought that thegeriod of oscillation would approximate 
to that of the Inconstant Hercules, and Sultan, which were all 
remarkably steady ships. The Hercules and Sultan had only 
shallow side keels from 9 to, ro inches deep. Jt was thought 
that the great inertia due to ‘the large dimensions of ‘the new 
ships would render them so steady that these small bilge keels 
might be omitted. That the expectations forme in this respect 
have not been fulfilled, shows that even the best-informed naval 
architects, even when supported by the best acientifig evidence 
at their command, may be wrong at times, The performance 
of the ships of the Royal Sovereign class at sef led to the fitting 
of bilge keels. to one of them—the Repulse. These keels are 
each about 2004%eet long and 3 feet deep. Four of the class 
were at sea off the west coast of Scotland in compawy. There 
was a long I&w swell, 300 to 400 feet from Mest to crest, and 
with a pertod of about ten to twelve seconds. 
without bilge keels, rolled 23, and the Repulse 10, The: sea 
was on the quarter, and the speed such as to produce heavy 
rolling. The records of angle of roll were obtained by the 
pendulum, an instrument notoriously untrustworthy, but in the 
present .case the results quoted were probably fairly accurate. 
At any rate, there was no doubt that the behaviour of the ship 
was immensely improved by the bilge keels, an@it was decided 
to fit all other ships of the class in a simigar manner to the 
Repulse. The consensus of opiniof of naval officers is that rell- 
ing has been greatly reduced. Sir William White very frankly 
admits that the steadying effect ofsbilge keels hasegreatly ex- 
ceeded that which was anticipated ; and, indeed, the opinion of 
naval architects at large will now have to be readjusted, and 
the data upon which ship designers work will require to be 
modified. For scientific purposes more exact information was 
xequired than could. be obtained by trials at sea, on which, as is 
well known, it is generally impossible to obtain accurate records, 
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E. Smith, the author being absent owing 


The variation in the periods of swing (from out to oat) 
Without 
bilge keels, the author continues, the rolling was practically 
isochronous at large as well as small angles, The period for a 
single swing was 7'6 seconds for maximum stiffness, and 8 
seconds for minimum stiffness, for large as well as small arcs of 
oscillation. With bilge keels, within the range of experiment 
up to a swing of about 12° (6° each side), the period of a single 
swing decreased as the angle of inclination became smaller ; 
the reduction being about 24 per cent. in going from a mean 
inclination to the vertical of 5° to one of 1°. When the meta- 
centric heights and radii of gyration of the ship were appreci- 
ably unchanged, there was an increase of about 5 per cent. in the 
period due to the action of the bilge keels. 

A study of the action of bilge keels on a ship’s performance not 
only involves questions of the greatest practical importance to 
the ship designer, but also problems of high'scientific interest. 
From whichever point of view we consider Sir William White’s 
paper, it is one of exceptional value. It is seldom that the 
naval architect has the opportunity of making trials or experi- 
ments on so grand a scale as that afforded by the big battle- 
ships of the Royal Sovereign class, and for this reason we are 
giving unusual space to this paper. Nevertheless, we are un- 
able to follow the author in his comparison of the experiments 
under consideration with those previously made both by French 
and English engineers. For these we must refer our readers to 
the original memoir, confining ourselves to the main results, from 
which a comprehensive view of the scope of the paper may be 


formed. One of the most important of these results is the 
The Resolution, | gncreased extinctive effect shown by the experiments to be pro- 


duced by bilge keels when the ship has headway, compared to 
the effect when she is not progressing. ‘The experiments under 
way were limited in number, and, as the author points out, are 
perhaps not so definite as those with the ship not having head- 
way. ‘Stillthey are very suggestive,” to once more quote the 
author’s words, ‘‘ and confirmatory of the conclusion from pre- 
vious experience that the rate of extinction is sensibly increased 
by headway, the ship entering undisturbed water while oscil- 
lasing, and the inertia of that undisturbed water having to be 
overcome.” We can only quote the broad results. Starting 
a@ 5° from the vertical the angles of inclination reached, 
after a certain number of swings, were as follows :—After 4 
swings, no headway 2°95", at 10 knots 2°35°,%at 12 knots 
2°2°, After 16 swings, no headway 1°15°, 10 knots "20°, E2 
knots °25°, 

It will be remembered by students of this subject that the 
late Mr. Froude assigned a coefficient of resistance of 1°6 Ibs. 


Starting from an angle of inclination of 6°, 


4 
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per square foot for deadwood and keels moving at 1 foot per 
second, and this was confirmed by the behaviour of the Sulan. 
Accepting Mr. Froude’s formula, the extinctive effect due to 
bilge keels, such as have been added to the Revenge, was 
calculated, with the result that, in an extreme case, supposing 
the ship to be rolling to 20° on each side of the vertical, the 
extinction value due to the bilge keels would appear to be not 
quite 2°. This, it will be seen, is far short of the observed 
results obtained from the vessels themselves. Working on the 
data that have been obtained in this way, new coefficients have 
been calculated for bilge keel resistance, it being assumed that 
the whole increase of work were credited to the bilge keel area. 
For an angle of swing of about 10° instead of the coefficient 
being 1'6 lbs., it would be about xr lbs. for a swing of 4° the 
coefficient would reach as high a value as 15 or 16. It must be 
remembered that these coefficients are not put forward as truly 
representative, they only hold good if the assumptions stated 
are accurate, 

In any case the difference is very great. Mr. R. E. Froude, 
who contributed a most interesting speech to the discussion, 
‘confessed that the results took him, when he first had them 
put before him, entirely by surprise, and, indeed, he did not 

* credit the statements made as to the improved behaviour of the 
ships ; or, rather, he could not attribute this improvement to 
°” the presence of the bilge keels. We judged, however, from 
his remarks that he now accepts the observed data and the 
truth of the recorded experimental conditiois, but still con- 
siders the phenomenon one for which he can offer no adequate 
explanation. He himself had made tank experiments which 
agreed fairly well with the results obtained by his father, and 


was quite at a loss to account for the great difference between | 


these experiments and the results of the trials now recorded. 
The only explanation he could suggest was that bilge keels, on 
a rolling ship, meet on the return roll with water set in motion 
by the previous roll; but this, he thought, was quite insufficient 
to account for an increase in resistance of as much as, say, ten 
times thal which would be calculated on the 1°6 coefficient, 
Naval architects will be glad to hear that the whole question is 
to be madethe subject of exhaustive inquiry at Haslar. The prin- 
cipal reasons that bilge keels are not fitted—putting aside expense 
and difficulties as to docking—are that they add to the immersed 
surface, and are thus likely to decrease speed, It is, therefore, 
satisfactory to learn that “the practical tests of actual service 
prove there is no sensible reduction in speed for power.” As 
„it is also stated that the keels have not sensibly reduced diameter 
of circles made by the vessels, and, further, that additional 
steadiness in steering has been obtained, it is not hazarding 
much to say that in future ships of this class in the Royal Navy 
will all be fitted with bilge keels, unless exigencies of docking 
forbid their application. ' 

The space which we have devoted to Sir William White’s 
paper will compel us to dismiss most of the othẹr contributions 
briefly. Mr. Milton’s paper on steam-pipes was an excellent 
practical contribution, and was followed by a no less excellent 
discussion. The general conclusion arrived at appeared to be 
that, with high pressure, steel steam-pipes are likely to take 
the place of those of copper. Mr. Taylor’s paper was read in 
brief abstract, and as it was not in the hands of members until 
a few minutes before the meeting, we- must pass it by. The 
same thing may be said of Prof. ‘Thurston’s paper. It is very 
gratifying to the members.of an English institution to receive 
papers from foreign members of such eminence as the two 
American gentlemen just mentioned. 
yet been able to devote the time to their contributions which 
their merits doubtless demand.. Mr. Yarrow’s paper on the 
aluminium torpedo boat he had built for the French Government, 
was a very interesting contribution. The boat appears to have 
been thoroughly successful, so much so that she is to be the 
prototype of a class, The discussion turned largely on the form 
of test pieces for copper alloys, it being generally conceded that 
there is a want of standard conditions for tests. The micro- 
sections of various alloys thrown on the screen were also very 
interesting. 

The last day of the meeting (Friday) was devoted chiefly to 
the vibration question, the sitting proving one of the most 
instructive of the series. As will be seen, three papers were 
contributed on this important and interesting subject.’ 

These three papers on vibration of steamers formed, with Sir 
William White’s paper on steadiness, the two distinctive features 
of the meeting. It is hardly necessary to insist on the import- 
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ance of these two features in steamship performance, both 
of which affect alike the comfort of the passenger in 
mercantile vessels, and fighting efficiency in a war vessel. 
Since engine. power has increased so greatly and speeds 
have .been raised, the vibration question has become one 
of extreme importance in passenger steamers. Two of the 
most recent largest and costliest of our ocean liners were almost 
unfitted for carrying fassengers—at any rate, they were fast 
acquiring an uneviable reputation—on account of excessive 
vibration. By the application of scientific principles the cause 
of this defect was traced, and the evil cured ; a circumstance, 
if measured by money value, now worth many thousands of 
pounds to the owners. The extremely interesting paper and 
series ẹf experiments performed two or three years ago by Mr. 
Yarrow, at a meeting of this Institution, will be remembered by 
our readers ; and since then Herr Schlick has read two papers 
on the subject. Records of these will be found ‘in previous 

volumes of NATURE. The seriousness of vibration in steam 

vessels is largely dependent upon the period of the hull as a 


structure synchronising with the beats of the engines, 
and thus it is that a -vessel may vibrate’ excessively 
at speeds less than the highest speed® she can attain. 
That upon which a study of 


is the element@y fact 
the problem is based. Herr Schlick, in his previous 
papers, has already considered the case of vibrations of the first 
order—that isto say, such oscidlafions of the longitudinal axis of 
a ship in a vertical direction as have two nodular points. 
Vibrations of this order claim most attention because they are 
most.common, and are more violent than those of higher orders. 
It is in vessels with engines running at high speeds that vibra- 
tions of a higher order are, sometimes observed. It would, as 
the author of the paper: points out, be very advantageous if the 
naval architect cotld ascertain beforehand the position of the 
nodular points of a ship in getting out the design; but this, he 
is oftopifion, cannot be done directly in a satisfactory manner. 
Mr. MaYock also enters into this question, as will be seen when 
we deal with his paper later on.® As the qüestion cannot be 
“reated directly in a satisfactory manner in the case of a ship, 
Herr Schlick has recourse to the mathematical investigations 
of the vibrations of an elastic, prismgtical rod. Such investi- 
gations have been made by several authorities, and the author 
quotes at some length the formule that have been constructed 
| for vibrations of the first and higher orders.’ These it is not 
necessary to-.repeat: ae 
It is evident that in a comple» structure like the hull of a 
vessel, the'vibrations will be of a very different nature to tflose 
of a prismatic) rod. Treating only’ of vibrations of the first 
order—for the author has not yet succeeded in correctly ascer- 
taining coefficients for the second order—Herr Schlick finds 
that in a ship they are at a greater distance from the ends than ina 
vibrating prismatic rod ; a circumgtance which is explained by the 
fact that.a-ship is less weighted in the ends than in the middle. 
For ships of very fine lines, the only class investigated, for 
vibrations of the first order the distance of the after nodular 
point from the after perpendicular is 0°231 to 0°253 times the 
length of the’ ships The distance of the.fore modular point 
fromthe fore perpendicular varies from 0°310 to 0°365 times 
the dength. ‘“Tfte author had already shown that an ordi- 
nary engine with three cyljnders cannot produce vibrations of 
the first order when the moving weights (pisfons, &c.) of each 
cylinder ase in such proportions to each other that the products 
obtained by mufiplying these weights by the disfance between 
the axis of the cylinder and the next nodular point are the 
same .for all three cylinders, The same engine, therefore, will 
produce vibrations of the second order when the number 
of the revolutions increases accordingly. The new nodular 
point, moving away from the engine, causes the moments 
of the moving weights'to be no loager equal to eagh other. 
The author considers, therefore, that as the nodular points can 
only be deternsined after the ship is completed, it is necessary 
to alter the movéng weights of the engines in such a manner 
that their moments respecting the nodular point aye made equal 
to eachother, The vibrations will thus be considerably reduced, 
-if not entively avoided. ‘he influence of the screw in pro- 
ducing vibration, owing to the impulses it imparts at the 
extreme end, is also discussed in this part of the paper ; and, 
the author then proceeds to deal with the so-called ‘‘ horizontal 
vibrations,” which he considers really consist of a twisting action 
on the ship’s axis, due to the turning-moment of the engines, 
acting on a screw, in the case of a single propeller. An 
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apparatus, constructed for the purpose, illustrated this fact by 
showing that the horizontal oscillations at the deck and bottom 
of the ship respectively are in opposite directions at the same 
instant of time. Ata certain height above the keel there is no 
horizontal oscillation, this being therefore the Jocus of the axis 
of torsion. Maxima and minima of the turning-moment at each re- 
volution depend on the number of cranks, the amplitude of the 
oscillations being mostly dependent on steam distribution. These 
oscillations are periodic, and likewise have their nodular. points. 
The author next proceeds to treat the points mentioned 
mathematically in the case of 4 prismatic rod. He shows that 
the number of vibrations is proportional to the speed of pro- 
gress of vibration. Substituting a ship’s body, he finds that 
this speed of progress remains constant for similar ships, and 
also that the number of torsional vibrations varies in an indirect 
proportion with the length of the ship. For a better under- 
standing of these points, we must refer our readers to the original 
paper and the diagrams by which it is illustrated. That engines 
of special construction will cause no vibration if placed just 
above the nodular point, is also true for torsional vibrations. 

Mr. Mallock, who, it may be stated, has done much excel- 
lent work for the eAdmiralty in connection with thjs subject, 
dealt in his paper with ‘‘ the determination of the direction and 
magnitude of the forces and couples@vhich arise from the un- 
balanced moving parts of maryjne engines.” Something may be 
done, the author said, towafds, balaacing an engine by the 
proper disposition of the pistons, connecting-rods, and cranks ; 
but it does not seem practicable to produce a com- 
plete balance in any ordinary engine without having recourse 
to counterbalance weights. In order to determine the weights 
required, the author has produced a geometrical construction 
showing, by the aid of arithmetic only, the resultant force and 
couple due to the unbalanced moving parts ofany engine., With- 
out the aid of the diagrams shown at the meeting, it would be 
impossible to make the explanation clear, even if space permitted 
us to give the details in full. It will be sufficient to say that the 
engine is divided up into its eomponent parts, to each of which 
a value is given, and inthis way the resultant force is found and® 
| the resultant couple determined. Having got all the information 
necessary to assign the magnitude and direction of the force and 
couple which will completely balance the engine, if the force 
could be applied at the centre of gravity of the moving parts, it 
would merely remain to decide what weights should be used to 
produce the required effect. ° In general the construction of the 
engine makes this inconveniegt, if not impossible, and other 
postions for thegounterbalance weights must be found. This 
aspect of the problem is then considered in detajl by aid of the 
figures. P) À 

The second part of the paper was devoted to showing how 
the frequency of vibratio& of any ship, loaded in any manner, 
can be found by models, and that all the data for ghaping these 
models can be readily obtainef from curves which would be in 
the hands of the ship designer. An example of the apparatus 
used was shown, the author giving a practical illystration of its 
working, The course pursued is to make an exact copy of the 
ship on a very small scale, exactly proportional in all dimen- 
sions and identical in materia]. It is known by theory that the 
frequency of vibration of the model and ship @ill be invegsely 
proportional to their lengths, The model is replaced by an. 
exact copy on the®same scale, mad@ of some’ other material— 
wood—the frequency ‘of the new model differing from that of 
the former in the ratio : e 


a 





; Inps 


where gam gs, and ps are the respective elasticities (Young’s 
Modulus) and densities of the wood and the material of the 
ship. Next theewooden“nodel is replaced by a plank of the 
same wood of uniform thickness but var&ble breadth, the 
breadth being such that ‘the etiffness of the®plank against 
bending at every cross section is prgportional@o the stiffness of 
the ntodel at the corresponding position. Weights are fixed%o 
the plank in such a manner that the weight at any cros€ section 
is proportional to the weight at the corresponding® section of 
the model. Then the frequency of the plank, compared with 
that of the model, can be ascertained by a formula. 

In the apparatus shown the plank was supported by two 
rollers slung from two similar rollers, the latter resting on an 
overhead railway. The plank was kept vibrating by a magnetic 
apparatus, and a recording device was added. The rollers 
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supporting the plank gave the position of nodes. It is only 
when the rollers are at the positions where the nodes would be, 
if the plank was free from all constraint, that the frequency of 
the plank will be related to that of the ship as given by the 
author’s formula, The natural nodes are found by varying the 
position of the rollers until the’ frequency is a maximum for the 
type of vibrations under consideration. 

The method here introduced by Mr. Mallock is interesting 
and ingenious, but how far it is applicable to the needs of the naval 
architect, or whether the average ship builder, if he wish to 
reduce vibration, will prefer the former method of adjusting the 
engine to the known conditions of the ship alter she is built, 
are questions which experience alone can decide. 

The paper of Mr. Robinson and Captain Sankey dealt 
largely with the question of vibration in connection with electric 
light engines, the problem of vibration in the hull of a vessek 
being thus eliminated.. Here again a number of diagrams were 
used which we cannot now reproduce, and our abstract of this 
paper must be therefore brief. Investigation showed that in the 
case of an electric light station the high speed vertical 
engines, each 200 indicated horse-power, with two cranks. 
set opposite each other, and run at 350 revolutions per minute, . 
were mounted on a large slab of concrete. The en- 


gines being vertical, the moving parts had to travel through . 


a greater distance during the upper half of the revolution of 
the crank pin, than during the lower half. Calculation 
showed that each line of parts singly tended to lift the engine 
at up-stroke by about 3°5 tons, and it tended to depress it 2°3 tons. 
Therefore twice in a revolution a net lifting power of one ton 
acted upon the engine, and changed an equal number of times 
into a depressing power of about 1°2 tons. The result ‘was a 
‘t pumping action” on the water-soaked soil beneath the con- 
crete slab, and in this way vibration was conveyed to surround- 
ing buildings. The action, it will be seen, was due to the 
angular movement of the connecting rods, a feature which Herr 
Schlick said might be neglected ; a point in which the authors, , 
naturally, and also Mr. Mallock, by no. means agreed with him. 
An arrangement of two engines with their framings rigidly 


` connected, and having three cylinders each, was, proposed, the 


object being to neutralise the endways rocking or tilting ten- 
dency, and also to give freedom: from tendency to vary the 
downward pressure. ` 

A discussion followed the reading of these papers. 

Mr. H6k’s paper described a new way of carrying out a 
known investigation. Whether the new way is better than the 
old way, is a point which may be decided by experience, The 
last paper of the meeting, that by Mr. Martin, was of a dis- 
appointing nature. Marine engineers have long been asking 
for an explanation of the hitherto unexplained fact—if fact it 
be—that ‘‘induced draught” is so much better for boilers than 
“forced draught.” Mr. Martins experiments were quite 
beside the mark, 

The summer meeting of the Institution will be held in Paris, 
commencing on June II. 





BEARING ON SPECIFIC 
STABILITY} 


AT the suggestion of your President, I beg to submit three 

questions to the notice of this Society. They bear on a 
theoretical problem of much importance, namely, the part played 
am evolution by ‘‘organic stability.” 

The questions are especially addressed to those who have had 
experience in breeding, but by no means to breeders’ only ; nor 
are they addressed only to entomologists, being equally ap- 
propriate to the followers of every other branch of natural his- 
tory. I should be grateful for replies relating to any species of 
animal or plant, whether based on personal’ observation or re- 
ferring to such observations of others as are still scattered 


QUESTIONS 


ethrough the wide range of periodical literature, not having yet 


fovfid a place in standard works. 
formation on :— 

1) Instaftces of such strongly marked peculiarities, whether 
in form, in colour, or in habit, as have occasionally appeared in 
a single or in a few individuals among a‘brood ; but no record 
is wanted of monstrosities, or -of such other characteristics as 
are clearly inconsistent with health and vigour. 


The questions are for in- 


x A paper read at the Entomological Society, April 3, 1895, by Francis 
Galton, F.R.S. 
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(2) Instances in which any one of the above peculiarities has 
appeared in the broods of different parents. In replying to this 
question, it will be hardly worth while to record the sudden 
appearance of either albinism or melanism, as both are well 
known to be of frequent occurrence. 

Note.—The question is ot asked now, whether such pecu- 
liaritics, or ‘‘sports,” may be accounted for by atavism or other 
hypothetical cause. 

(3) Instances in which any of these peculiarly characterised 
individuals have transmitted their peculiarities, hereditarily, to 
one or more generations. Especial mention should be made, 
whether the peculiarity was in any case transmitted in all its 
original intensity, and numerical data would be particularly ac- 
cepta ble, that showed the frequency of its transmission (a) in an 
undiluted form, (4) in one that was more or less diluted, and (c) 
of its non-transmission in any perceptible degree.! 

- It is impossible to explain to a general meeting the precise 
way in which the desired facts would be utilised. An explana- 
tion that would be sufficiently brief for the purpose could not 
be rendered intelligible except to those few who are already 
familiar with the evidence, and the technical treatment of it by 
which the law of Regression is established, and with the con- 
“sequences and requirements of that law. Regressiveness and 
stability are contrasted conditions, and neither of them can be 
+ fully understood apart from the other. 

I may as well take.this opportunity of appending a list of my 

various memoirs on these subjects, They appeared from time 

to time in various forms as the inquiry progressed and as 
suitable openings occurred for writing or speaking. The more 
‘important of these are Nos. 1, 3, part of 6, 7, and 8 in the 
following list. Nos. 1 to 5 refer to regression only. 


List OF MEMOIRS, BY Mr. F. GALTON, ON REGRESSION 
AND ORGANIC STABILITY. 


(1) Typical Laws of Heredity. owrnal of the Royal In- 
stitution, 1877. (This was the first statement of the law of 
Saas as founded on a series of experiments with sweet 

eas. . 

P (2) Presidential Address, Anthropological Section of the 
British Association, 1885. (Here the law of Regression was' 
confirmed by anthropological observations. ) 

(3) Regression towards Mediocrity in Family Stature. 
Journal of the Anthropological Institute, 1885. (A revised 
and illustrated reprint of No. 2.) : 

Proc. Roy. Soc., 1886. 


: (4) Family Likeness in Stature. 
(5) Family Likeness in Eye Colour. Proc. Roy, Soc., 1886. 


(6) Natural Inheritance. (Macmillan and Co., 1889.) (This 


volume summarises the results of previous work.) . 

` (7) Patterns in Thumb and Finger Marks .. . and the 

Resemblance of their Classes to Ordinary Genera. Phil 

Trans. Roy, Soc., 1891. : 
(8) Discontinuity in Evolution. 

on Mr. Bateson’s work.) . 


Mind, 1894. (An article 





A NEW DETERMINATION OF THE OHM. 


A FRESH determination of the value of the ohm in 
absolute measure has been made by. F. Himstedt 
( Wiedemann's Annalen, liv. p. 305). The method employed 
is that which the author had used in a previous deter- 
mination, and consists of passing through a galvanometer 
all the make or break currents induced in a secondary 
coil when the current in a Jong primary helix is interrupted 
a known number of times per second. A known fraction 
of the primary current is then passed through the same gal- 
vanometer. The primary helix in these experiments consists 
of a single layer of uncovered copper wire, wound, by means 
of a screw-cutting lathe, in a regular spiral on a glass cylinder. 
The turns of wire are held in their place, and the insulation 
improved, by being coated with shellac. As,the mean of a 
number of determinations, the author obtains the value 106°28 
cm. as the length of the column of mercury at 0° C., havingea 
cross section of one square millimetre, which has the resistance 
of 10° C.G.S. units. In connection with the abovg-describeéd 
experiments, the author has been led to measure some coeffi- 
cients of self-induction, using for this purpose a modification 
of the Rayleigh-Maxwell method. The great difficulty in 
measuring a coefficient of self-induction by this method is 

1 Written communications should be addressed to F. Galton, 42, Rutland 

_ Gate, London, S.W. 
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that, in order to get a throw of sufficient magnitude to be ac- 
curately measured, it is necessary to employ a.somewhat strong 
current. The result is that the temperature of the coil, the self- 
induction of which is being measured, risés rapidly, and thus 
the balance of the Wheatstone’s bridge for steady currents is 
upset. Herr Himstedt gets over this difficulty by using the 
commutator, which he employs in his determination of the 
ohm, to break the battery circuit a known number of times per 
second, and to cut the galvanometer out of circuit while either 
the make or break is taking place. In this way a steady 
deflection is obtained of sufficient magnitude to be readily 
measured, even when the current employed is between o'oor 
and 0‘002 amperes. The above method only differs from that 
employed by Profs, Ayrton and Perry in their secohm-meter, in 
that the author takes two separate readings, one with the bridge 
balanced for steady currents, the other when the commutator is 
working, instead of bringing the galvanometer deflector to zero 
by upsetting the steady current balance. 





THE SMITHSONIAN INSTITUTION REPORT 
FOR 1894. e 


R. S? P. LANGLBY’S report of the operations of the 

Smithsonian Instit@tion for the year ending June 30, 

1894, has just reached this country, and it furnishes interesting 

reading on a number of points felating to the U.S. National 

Museum, the Bureau of Ethnology, the Bureau of International 

Exchanges, the National Zoological Park, and the Astrophysical 
Observatory. . 

The total permanent funds of the Institution are now, 911,000 
dollars; and interest at the rate of 6 per cent. per annum is 
allowed upon this by the® Treasury, the interest alone being 
used in carrying @ut the aims of the Institution. The total 
receipts during the fiscal year covered by the Repow amounted to 
69,467 dellars, and the entire expenditure, inclu 
eight thousand dollars added to tht permanent fund, was 67,461 
dollats.”” The Institution also disbursed the Treasury grants of 
4,500 dollars for International Exchanges ; 40,000 dollars for 
North American Ethnology; 154,000 dollars for the U.S. 
National Museum ; 50,000 dollars fay the National Zoological 
Park ; and goo0 dollars for the Astro-Physical Observatory. 

It appears to be an essential portion of the original scheme 
of the government of the Institution that its secretary should be 
expected to advance knowledge, whether in letters or in science, 
by personal research ; but the igcreasing demands of time for 
labours of administration has greatly limited the possibilit? of 
doing this. Mg. Langley has, however, found time to continue 
his researches upon the solar spectrum gsee NATURE, Novem- 
ber 1, 1894). This work, carried on in the Astro- Physical 
Observatory, is certainly of more than common importance. 
His investiggions upon aerodynamics have also been con- 
tinued intermittently. They are not complete, but they appear 
to point to conclusions of general and unusual interest. © ~ 

A widespreag interest seems to have been awakened in the 
Hodgkins competition, with reference to investigations appertain- 
ing to the naturesand properties of atmospheric air. A letter 
printed in NaTuRE of June 21, 1894, announced tbat the time 
within which paptrs might be submitted was extended to the 
end of last year. The Report-informs us that, up to June 30, 
1894, 250 memoirs, printed ‘and manuscript, Wad been received 
in connectéon with the competition, representing correspondents 
in the United Wates, Mexico, England, Scotlafd, Norway, 
Denmark, Russia {including Finland), France, Belgium, 
Germany, Austria-Hungary, Servia, Italy, and British India. 

A few grants have been made from the Hodgkins Fund, in 
aid of certain important researches. In this connection we 
notice that Prof. E. W. Morley’s work on the determinations 
of the density of oxygen and hydrogam, aidedeby special ap- 
paratus provided by the Institution, is approaching completion. 

The investigations undertaken by Dr. J. S. Billings and Dr. 
S. Weir Mitchell gnto the nature of the peculiar substances of 
organic origin contained in fhe air expired by hyman beings, 


has beenecontinued under a grant from the Hodgkins Fund, and , 


also the researches by Dr. Q. Lummerand Dr. E. Pringsheim, 
of Berlin University, on the determination of an exact measure 
of the cooling of gases while expanding, with a view to revising 
the value of that most important constant which is technically 
termed the ‘‘ gamma” function. ) 

Mr. Langley refers again to the unsatisfactory condition of 
the National Museum. The collections have increased so 


ing a sum of - 
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greatly that unless additional space is provided for their proper 
administration and exhibition, the efficiency of the Museum will 
be greatly impaired; but though the collections are growing 
rapidly in certain directions, they are not increasing as sym- 
metrically and consistently as is manifestly desirable—a, very 
common cause of complaint. A defect which calls for instant 
attention, however, relates to the most undesirable and 
dangerous storage of collections in wooden sheds near the 
Smithsonian building, and in the basement of the building itself, 
where large alcoholic collections in bottles{containing, in the 
bulk, many thousands of gallons of alcohol, have been put’away, 
as space cannot be found for the specimens in the Museum. 
It appears that a fire communicated to these rooms would 
sweep through the entire length of the building, and afthough 
the building itself is fireproof as against any ordinary danger, 
it may well be doubted whether any of the collections therein 
exhibited can be regarded as safe, if the rooms.immediately 
below should be exposed to so peculiarly severe a conflagration 
as would be caused by the ignition of these large quantities of 
inflammable material. Such a calamity would affect the whole 
scientific world, agd we trust that the appeal for a change of 
the present condition of affairs will nog be disregarde@.. > 

, The investigations relating to the ethnology of the Ameri- 
can Indians. were carried forward during the year, under 
the efficient ‘control of Majer J. W. Powell, the director, 
aided by Mr. W. J. McGee, ethnologist in charge, as executive 
officers. ‘These researches of the Bureau of American Ethno- 
logy embrace the subjects of archeology, descriptive ethnology, 
sociology, pictography and sign language, linguistics, mythology, 
psychology, and bibliography, and the results obtained during 
the year have never been exceeded iM value. ` ` 

The Smithsonian Exchange Service was jnaugurated- nearly 
half.a century ago, with the object of carrying out one of the 
purposes of the founder of the Institution in the diffusion of 
that knowledge which the Institution itself helped to create. 
For this purpose it established correspondence with Scientific 
men all over the world, until there is no civilised country or 
people, however remote, upon the surface of our planet, so far 
as is known, where the Institution is not thus represented. 
These correspondents havé grown in numbers until at the pfe- 
sent time ‘those .external-to the United States alone number 
nearly 17,000, More than one hundréd tons of books passed 
through the exchange office Uuring the fiscal year 1893-94. 

It was only five years ago sjnce an appropriation was made 
forthe National, Zoological Park at Washington. The park 
has an area of nearly 167 acres, but there are aq yet only four 
permanent buildings, while the animals number 510, of which 
200 are of the larger size. Comparing this with similar establish- 
ments at other capitals,’ it is noted that the Gardens of our 
Zoological Society cover about 36 acres, are crowded with 
buildings, and that the magnificent collection of animals, some 
2300 in number, is housed in a fairly comfortable manner. In 
Paris the portion of the Jardin des Plantes assigned to animals 
is a plat of ground some 17 acres in extent, crowded with 900 
animals, In Berlin the portion of the Thieggarten appropriated 
for animals occupies about 60 acres, Fifteen hundred affimals are 
accommodated and, necessarily, much overgrowded, Iy the 
United States the principal collections are in Philadelphia, where 
the grounds occupy about 40 acres,and the collection comprises 
881 animals; in Cincinnati, where 36 acres are occypied with 
about 800 annals ; and in New York, where the city maintains 
about 700 animals in Central Park, occupying an area of ap- 
proximately 10 acres. In none of these collections are. the 
grounds of sufficient size to give any extensive range forthe 
animals, . 

. Appended to Mr, Langley’s general account of the affairs of 
the Institution agd of its bureaus, are the detailed and statistical 
reports ffom the officers in charge of the ‘different branches of 
work, The whole shows how very great and galuable is the 
work done in the United States“ for the incgease and diffusion 


of kyowledge among men,” ° 5 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. ~ 


PROF. C. S. SHERRINGTON, F.R.S., has been appointed to 


the ‘George Holt Chair of Physiology in University College, 
Liverpool. i ; 
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Dr. A. W. CrossLeEY, Berkeley Fellow, and Demonstrator 
of Organic Chemistry, in the Owens College, Manchester, has 
been elected Demonstrator of Chemistry in the Medical Schoo} 
of St. Thomas’s Hospital, in succession to Dr. W. H. Ince, 
who has been appointed Government Chemist at Trinidad. 


Sır DinsHaw MANOCKJEE PETIT, BART., has, through 
the Principal, Mr. S. Cooke, offered to the Indian Government 
the sum of 5000 rupees towards the cost of providing residential 
quarters for Parsee students attending the College of Science at 
Poona. 


Tue Governors of Colfe’s Foundation have selected Mr. 
F. W. Lucas to be Head Master of Colfe’s Grammar School, 
Lewisham, from September next. Mr. Lucas-is at present 
Head Master of Hipperholme Grammar School, Yorks, and 
was formerly Senior Assistant and Science Master at Roan- 
School, Greenwich. . 


WE learn from the Lancet} that in accordance with the 
will of the late Dr. G. Y. Heath, Professor of Surgery in the 
University of Durham, and President of the University of 


Durham College of . Medicine, the trustees of the Heath > 


Scholarship, Prof. W. C. Arnison and Mr. Frederick Page, 
will award and pay to the writer of. the best essay on Surgicah 
Diseases of the Jaws the sum of £200.. All graduates in 
medicine or in eurgery of the University of Durham are. 
eligible to compete for this prize. The essay must be type- 
written or printed, and delivered to the trustees not later 
than March 31, - 1896. The essay, together with any 
specimens, drawings, casts,. microscopical preparations, or 
other means of illustration accompanying it, will become the 
property of the College of Medicine, Newcastle-upon-Tyne, 
but by permission the essay may be printed’ for general circu- 
lation by the Heath Scholar. Mr. Stephen Scott, of Harrogate, 
has generously presented to the College of Medicine the sum of 
41000, which has been devoted, in accordance with Mr. Scott’s 
wish, to founding a scholarship to promote the study of hernia. 
and allied subjects. Any graduate in medicine or surgery, of 
the University of Durham, or any student of the University of 
Durham College of Medicine is eligible to compete for the 
scholarship, provided that such student shall have had at least 
one academical year in attendance at the College, and that in 
any case his age does not exceed thirty years at the time when 
the essay is sent in. The competition takes place every year. 
Essays for this year’s competition must .be sent not later than 
July 31, 1895, to Prof. Arnison, University of Durham College 
of Medicine, Newcastle-upon-Tyne. 


ON Friday last, Mr: Acland received a deputation at the 
Education Office, from the representatives of the Association 
of Head Masters, respecting the recent regulations which have 
been issued by the Science and Art Department with reference 
to organised science schools, After hearing the views of the 
deputation, Mr. Acland, in reply, said it was not desired to 
make an upheaval of the arrangements for these schools, but 
to join together in improving the method and the system on 
which the teaching-was carried on; They were all agreed that 
tö léssen too .fréquent ‘examination, and to introduce'the element 
of inspection; if reasonably carried on in a friendly spirit,’ 
would be of great value to these schools. One’ of the objects 
of the Department had been to make it clear that, besides the 
teaching of science, which was the primary object of these 
*chools, they also desired fully to recognise the element of 
literature and the tedching of special subjects. In order to 
meet a point which had been raised, as to the change from 
the old system of organised science schools to thé new, the 
closing words of the syllabus would be:—‘ Reasonable lati-' 
tude will be allowed for two years in any departures which may 
be made from the prescribed course while the changes from the: 
present to the new system are being brought about.” Taking. 
these words, together with the words in the earlier part of the 
syllabus, as to reasonable latitude being allowed to teachers as: 
tg the nature of the course which they might pursue, proyided 
that the ifistiuction was sound, satisfactory in amount, and 
combined with proper practical work, it would .be seen that 
the Department had no intention of being too despotic, and 
that if really good and reasonable work, was done under some 
more elastic system, these organised science schools would be 
found of even more benefit in the future than they had been in. 
the past. i 
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SCIENTIFIC SERIALS. 


The Mathematical Gazette, No. 4 (Macmillan).—This is the 
first number of the enlarged series. We are glad to find that 
the support accorded to the first year’s issue has been sufficient 
to warrant this enlargement ; but to make the Gazette a success, 
and not a drag upon the funds of the Association, it is impera- 
tively necessary that a much larger measure of support should 
be rendered by the general body of mathematical teachers. 
The opening paper is one on algebra in schools, which was read 
before the Association at its annual meeting in January of this 
year. In this article theauthor, Mr. Heppel, drawing upon his 
wide experience as a ‘‘ coach,” states that when pupils have come 
to him he has found that the work in algebra has usually to be 
done all over again. The reason of this appears to him to be 
<‘ the ever-growing divergence there is between the conception 
of the nature and objects of algebra that dominates school 
teaching and the conception that regulates the application of 
algebra to more advanced mathematics.” Many of the sugges- 
tions are likely to be useful, and we commend them to the 
notice of our brethren in the craft of teaching. —Mr. T. Wilson 


. contributes a note on mathematics for astronomy and navigation, 


in which he suggests that the elements of spherical trigonometry 
might occupy a more prominent place in school teaching than 
they do, and to cover all ages he winds up with, ‘‘let no one’ 
despair that he is too old for mathematics.” —Mr. Rouse adds a 
second chapter to his previous interesting article on conics,— 
*t Some old text-books”’ is a review of John f 

Wards “The Young Mathematician’s 
Guide” (1747), by Mr. J. H. Hooker, 
which brings before us matter that was 
served up for the food of students in the 
time of ‘good Queen Anne.” The rest 
of the number is taken up with more ex- 
tended articles (than before) entitled notes, 
solutions, new questions, and titles of new 
books, These latter pages should be of 
general interest, as they are likely to be 
useful both to students and teachers. 


Bulletin of the American Mathematical 
Society, series 20, vol. i. No, 6, March 
1895.—-The notice of “Arthur Cayley,” 
pp. 133-141, which opens this number, is 
a warm appreciation of the character and 
writings of our great mathematician, by 
Dr. Charlotte Scott, and is due to her 
‘tintense admiration for his work and 
personality, and to the fact that for the 
last fourteen years” she. has “been 
privileged to know him and experience 
his kindness.” It is the fullest account we have yet read, and 
has many more points of interest for an Englishman than Signor 
Brioschi’s é/ege, which is naturally confined more closely to an 
appreciation of his mathematical work. One extract we must 
make :—‘‘ Any sketch of Prof. Cayley is self-condemned if it 
leaves out of account the child-like purity and simplicity of his 
nature, the entire freedom from the professional touchiness on 


the score of priority to which mathematicians are as liable- 


as other men. He was ever ready to saywhat he was 
working at, to indicate sthe.lines of thought, to state 
what difficulties he was, encountering . . . but his great- 
ness and his simplicity cannot be enshrined in anecdotes. 
—Prof. Osgood (pp. 142-854) in ‘The Theory of Functions,” 
analyses, chapter by chapter, Dr. (now Prof.) Forsyth’s brilliant 
work on ‘The Theory of Functions of a Complex Variable,” 
and winds up thus :—‘‘ The book is not one that can safely be 
put into the hands of the immature student for a first introduc- 
tion to the study of the theory of functions. But the student 
who is already familiar with the elements, and who has acquired 
some degree of critical power, will find its pages incentive to 
valuable work in this wide field.” —-A short note follows on tee 
introduction of the notion of hyperbolic functions, by Prof. 
Haskell, which was read before the Society at its, December 
(1894) meeting.—-The second summer meeting of the Society is 
to be held at Springfteld, Mass., on August 27. 

{Internationales Archiv fiir Ethnographie, Band vii: Heft iv. 
1894; This part commences with a long and thorough study 
(in German) on the hair-cutting customs of the Southern Slavs, 
by Friedrich S. Krauss. Several songs are reproduced in the 
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original, which are also translated into German. In this study 
two elementary ideas of mankind are met with, but imbued 
with the local colour of the Southern Slavs, and varied in tint 
according to the stage of culture. Hair-cutting is a means of 
adoption into kinship, and also as a redemption from the sacrifice 
of the body or life to the spirit of disease. It is a rite per- 
formed for social oblagations and for good luck, —Prof. P. J. 
Veth concludes his exhaustive account (in Dutch) of the Man- 
drake,.,which is a valuable contribution to signature-lore or 
sympathetic magic. The most interesting of the ‘‘ Notes” is 
an illustrated communication by A. Herrmann, on the cupping 
and blood-letting appliances of the wandering gypsies. 


M a 





SOCIETIES AND ACADEMIES. 
LONDON. 


Royal Society, March 21.—‘‘On the Diselectrification of 
Air.” By Lord Kelvin, P.R.S., Magnus Maclean, and 
Alexander Galt. e 

8 I. The experiment, described in § 14 of our paper on the 
« Electrification of Air'and other Gases by bubbling through 
Water and other Liquids ” (Roy. Soc, Proc, February 21, 
1895), proves that air, electrfied negatively by bubbling 
through water and caused to pass through a metallic wire gauze 
strainer, gives up some, but not a large proportion, of its 
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electricity to the metal. We have now made a fresh experi- 
mental arrangement for the purpose of investigating diselectri- 
fication of-air which has been electrified, whether positively or 
negatively, by other means than bubbling through water: with 
apparatusyepresented in Figs. 1 and 2, which is simplified from 
that of our former paper by the omission of the apparatus for 
electyification by bubbling, and for collecting large quantities of 
electrified air. é è 

§ 2. In Fig. I, A B represent the two terminals of a Voss 
electric m&chine connected, one of them to a metal can, cc’ (a 
small:biscuit can&ter of tinned iron), and the other toa fine 
needle,: of which the point 2 is in the centre of the can. The 
wire making the connection to the needle passes through the 
centre of a hole in the side of the can, stopped by a paraffin 
plug. Airis blown from bellows through a pipe, £, near the bot- 
tom of the can, and allowed to escape from near the top through 
an electric filter, F, called the tested fter, fron? whicheit passes 


` through a long blo&k-tin pipe, G G, about 32% metres long and 


{ cm, internal @iameter, and thence through a short tunnei in 
a block of paraffig K. Frog this, lastly, it passes through a 
seoond electric filter, R, into the open air. Thissecond filter, 
which we sometimes call the testing filter, sometimes the electric 
receiver, isekept in metalic connection with the insulated 
terminal, 1, of a quadrant electrometer, Q. The metal can and 
the block-tin pipe are metallically connected to the outer case 
and uninsulated terminal, T, of the quadrant electrometer. 

§ 3. The testing filter or electric receiver consists of. twelve 
discs of brass-wire cloth fixed across the mouth of a short metal 
pipe supported on the end of the paraffin tunnel in the manner 
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represented in Fig. 2, on a scale of twice the size of the filter | began with a filter of 12 wire-gauze discs, placed at F and kept 


which we have actually used, or of true size for a filter on a 
tube of 2 cm. diameter, which for some purposes may be 
better. One of eleven similar discs, of size adapted to a 
tube of 2 cm, diameter, and an outermost disc with projecting 
lugs, are shown, true size, and with the gauge of the wire-clofh 
which we have actually used, shown true®size, in Fig. 3. The 
eleven little circular discs of wire cloth are held in position by 
bending over them the four lugs belonging to the outermost 
disc, and all are kept comipactly together by a short piece of 





indiatubber tube stretched over them outside, as shown in 
ig. 2. 

§ 4. We commenced with a few experiments to test the effi- 
ciency of the testing filter, R, with no tested filter at F, and 
merely continuous block-tin pipe, FGG, from the can to the 
paraffin tunnel. First, workfng the bellows with no electrifi- 
cation of the needle point, we found no sensible electric effect 
‘on te electrometer, which proved that, whether from natural 
electrification of the air of the laboratory, or bgthe action of 
the bellows, or, by the passage of the air through the long metal 
pipe, no electrification sensible to our test was produced. After 
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Fig. 3.—~Twenty-fiverwires to the cgntimetre. Diameter of cach wire is 

o'16.mm. Hence eachraperture iso’24 mm, square. ê 

z e 3 e 
that we kept the needle point, 2, electrified, either positively or 
negatively, for five or six minutes atea time by turning the little 
Voss machine, and we found large effects rising to about 33 
volts in five minutes, positive or negative, according as 7 was 
positive or negative, 

§ 5. The apparatus is now ready to test the efficacy of filters 
or other appliances of different kinds placed at F for the pur- 
pose of diselectrifying air which has been electrified, whether 
positively or negatively, by the electrified needle point z. We 
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in metallic connection with the tin pipe outside. This nearly 
halved the electricity shown by the electrometer. We then 
tried 24, 48, 72, 96, 120 wire-gauze discs, successively, placed 
in groups of 24, and separated from one another by short 
lengths of 2 cm. of lead tube, in the line of the flow of the air 
between F and G (Fig. 1), all kept in metallic connection with 
the block-tin pipe and the outer case of the electrometer. We 


| were surprised with the smallness of the additions to the dis- 


electrifying efficiency of the 12-strainers first tried: for ex- 
ample, the filter of 120 wire gauzes only reduced the electrical 
indication to a little less than one-half of what it was with the 
12 which we first tried. : 

We found that cotton-wool between the spaces in the groups 
of 24 wire gauzes largely increased the ‘diselectrifying effect. 
Thus, with 72 wire gauzes and cotton-wool we succeeded in. 
reducing the electrical effect to about one-twelfth of what it 
was with only a fil'er of 12 wire gauzes;-but hitherto we have 
not succeeded in rendering imperceptibly small the electricity 
yielded by the oulflowing air to the testing filter R in our 
method of ob-ervation. 


§ 6. We intend trying various methods of obtaining more - 
and more nearly complete diselectrification of the electrified air 


flowing out of the can at F; and this for air electrified other- 
wise than by the needle point, as shown in the diagram: for 


instance, by an electrified. flame in place of the needle point; ` 


or again’ by bubbling through water or other liquids. Mean- 
time, the mere fact that the electricity, whether positive or 
negative, given to air by an electrified needle point, can be 
conveyed through 3 or 4 metres of small metal tube (1 cm. 

diameter), and shown on a quadrant electrometer by a receiving . 
filter, is not without interest. We may add now that, with the 
receiving filter removed and merely a fine platinum wire put in 

the mouth of the paraffin tunnel, we have found that enough of 


electricity is taken from the outflowing air to be amply shown ` 


by the quadrant electrometer; which renders even more sur- 
prising the fact that the diselectrifying power of 120 strainers. 
of fine wire-gauze should be so small as we have found it. 

‘*On the Question of Dielectric Hysteresis.” By Alfred W. 
Porter and David K. Morris. 

The experiment described was intended to test whether the 
dissipation of energy that occurs in the dielectric of a condenser 
is due to true hysteresis (as claimed by Riccardo Arnd), or simply 
to viscosity. 
the condenser be put through a cyclic series of states at such a 
slow rate that all viscous effects shall have had time to subside. 
before a measurement of the charge corresponding to a certain 
potential difference is made. It is essential also to arrange 





t 
Potential difference. 
Fie. 1. 


that any test of the charge which involves a change of state 
should itself form part of the cycle. This was accomplis.:ed 

yenaking the cycles as shown in the figure, the cyclic order 
being RPURPSQUR; the portions PU and QU repre- 
sefiing disgharges through a galvanometer. If hysteresis 
exist, the change of charge QT will be greater than the change 
PT, As the result of twelve cycles the ratio Q@T/PT comes 
out I+ nA 3'a second series of twelve gives 1 — 10350" 

Hence the charge is sensibly the same for a given value of 
the potential difference, whether that value has been arrived 
at from lower or from higher values than itself. 


To discriminaie between them it is essential that ` 


aa 
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Fresh evidence is also given of the presence of viscosity. 
Thus while the condenser here experimented upon exhibits 
marked viscous effects, yet the authors could detect aa hysteresis. 


Entomological Society, April 3.—Prof. R. Meldola, 
F.R.S., President, in the chair.—Mr. C. J. Gahan exhibited 
two examples, male and female, of a rare Prioned beetle, 
Chariea cyanea, Serville, which had been kindly sent to him 
for examination by M. René Oberthiir; and stated that 
Lacordaire was mistaken with regard to the sex of the specimen 
which he ‘described in the ‘‘Genera des Coléoptéres.” He 
pointed out that the elytra of the male were relatively much 
shorter than those of the female; and that the joints of the 
antenne from the third to the tenth were biramose. Mr. 
Gahan also exhibited two species of the genus Decarthria, 
“Hope, and said he believed these were the two smallest species 
-of Longicorns known.—Dr. Sharp, F.R.S., exhibited the 
soldiers and workers of a species of Termites found by Dr. 
Haviland in South Africa. He stated ‘that these insects 
possessed eyes and worked in daylight like Hymenopterous 
ants, and that in habits they resembled harvesting ants by 
cutting ‘grass and carrying it‘into holes in the ground. Dr. 
- Sharp said that although these holes were probably the 
entrance to the nests, Dr. Haviland was unable to find the 
actual nest, even by prolonged digging, so that the winged 
forms were still unknown. He thought this species was 
probably allied to Zermes viarum of Smeathman, in which the 
soldiers and workers possessed eyes, and had been observed by 
Smeathman to issue from holes in the ground, but whose nests 
could not be discovered. Mr. McLachlan observed that it was 
possible there might be species of Termites without any winged 
form whatever.—Mr. Rye called attention to the action of one 
of the Conservators of Wimbledon Common, who, he stated, 
had been destroying all the aspens on the Common, 
inquired whether it was possible for the Entomological Society 
to protest against the destruction of the trees. Mr. Goss said 
he would mention the matter to the Commons’ Preservation 
Society.—-Mr. Francis Galton, F.R.S., read a paper entitled 
“ Entomological Queries bearing on the Question of Specific 
Stability.” (Seep. 570.)—-Mr. Merrifield stated that he received 
some years ago, from Sheffield, ova of Selenia illustraria, the 
brood from which produced, in addition to typical specimens, 
four of a dark bronze colour, and from these he bred a number 
of specimens of a similar colour.—Dr. F. A. Dixey referred to 
a variety of the larva of Saturnia carpini with pink tubercles. 
He said the imago bred from this larva produced larve of 
which ro per cent. had pink tubercles. Prof. Poulton, F.R.S., 
said he had found larvae of Smerinthus ocellatus with red spots, 
and that this peculiarity had been perpetuated in their 
descendants. Mr. McLachlan, Canon Fowler, and. Prof. 
Meldola made some further remarks on the subject.—Mr. 
G. F. Hampson read a paper by Mr. C. W. Barker, entitled 
“t Notes on Seasonal Dimorphism in certain species of Rhopalo- 
cera in Natal.” Mr. Merrifield said he was of opinion that a 
record of the temperature at different seasons would be a very 
desirable addition to observations of seasonal dimorphism. 
Mr. Hampson said he believed that temperature had very little 
to do with the alteration of forms. At any rate, according to 
his experience, in India the wet season form succeeded the dry 
season form Without any apparent difference in the temperature. 
Prof. Poulton remarked that the apparent temperature as felt 
must not be relied upon without observations taken by the 
thermometer. Dr, Dixey, Mr. Barrett, Dr. Sharp, and Prof, 
Meldola continued the discussion. s 


Zoological Society, April 2—W. T. Blanford, F.R.S., 
Vice-President, in the Chair.—Mr, Boulenger exhibited the 
type specimens of two new chameleons from Usambara, German 
East Africa. Special interest attached to them from the fact 
that they appeared to be more nearly related to the Madagascar 
species than to any of the numerous forms now known from 
Continental Africa, —Mr. Walter E, Collinge read a paper or 
the sensory canal system of fishes, treating of the morphofbgy 
and innervation of the system in the Physostomous Teleostei,— 
Dr. Mivart, F.R.S., read a paper descriptive of the skeleton in 
Lorius flavopalliatus, comparing it with that of Psittacus 
erithacus, and pointed out a number of differences in detail._— 
Mr. G. A. Boulenger, F.R.S., made remarks on some cranial 
characters of the salmonoid fishes, and expressed the opinion 
that there was no justification for separating Coregonus and 
Thymallus from the Salmonidz, as had been proposed by Cope 
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and Gill.—Prof. T. W. Bridge read a paper in which he pointed 
out certain features in the skull of Osteoglassum, The author 
directed attention to the existence of a peculiar oral masticatory 
mechanism in Osteoglossum formosum, distinct from that fur- 
nished by the upper and lower jaws and their teeth. The 
existence of an essentially similar mechanism in the Ganoid 
Lepidosteus osseus was, also described, and the conclusion sug- 
gested that the two genera offer in this respect an interesting 
example of parallelism in evolution. i 


Linnean Society, March 21.—Mr. C. B. Clarke, President, 
in the chair.—Prof. Stewart exhibited and made remarks upon 
a series of corals, dwelling upon certain characteristic features 
which illustrated their structure.—Mr. S. Pace brought forward 
a coll&ction of shells belonging to the genus Columella, and 
made some observations concerning the peculiarities and the 
geographical distribution of some of the species exhibited. A 


‘paper was then read by the President, ‘‘On the terminal flower 


inthe Cyperacee.” After remarking that the order Cyperacee had 
been newly arranged by Dr. Pax in Engler’s ‘‘ Jahrbiicher” 
(1886), and in Engler and Prantl’s ‘‘ Pfanzenfamilien,” the 
character taken for primary division of the order being the 
infloresc€nce, he poinged out that in the first sub-order 
Scirpoidese with an awllary flower were placed Cyperus, 
Scirpus, Psilocarya, Dichromena, and Hypolytrum; in the 
second sub-order Cariceidese yit a terminal flower were placed 
Schoenus Rynchospora, Mapania and also Carex, Scleria, and 
their allies.’ The disruption of Hypolytrum from Mapania, of 
Dichromena and Psilocarya from Rynchospora, he thought, 
proved either that the modern method pursued by Dr. Pax was 
of limited systematic value, or that he had grievously erred in 
his ascertainment of the fact whether in such genus the flower 
is terminal or not, Mr. Clarke exhibited his own analyses of 
the spikelet in the larger genera in dispute. He held that in 
Carex,,Scleria, and their allies, the flower, male and female, 
was strictly axillary; that in eyzchospora it was axillary— 
exactly%s in Dichromena and Psifocqrya—while in Hypolytrum 
the flower is terminal exactly asin Mapania. He further main- 
tained that these facts could be sufficiently shown by the aid of 
a penknife and pocket-lens, and that no results which might be 
hereafter obtained by studies in devélopment gould affect either 
the weight to be attributed to the character of ‘* terminal 
flower,” or to the real affinities of the genera. The paper was 
illustrated by lantern slides illustrkting dissections, and, in the 
discussion which followed, crigicism was offered by Sir D. 
Brandis, Mr. A. B. Rendle, Dr. Prain, and Dr. D. H. tott.” 
—On the conglusion of this paper, Dr. H. Field, of Brooklyn, 
New York, made some remarks on thg proposed establishment 
of a central international bureau for zoological bibliography, 
and the annual publication of an “international Zoological 
Record. 


e 

Mathematical Society, Rpril 4.—Major MacMahon, 
R.A., F.R.S., President, in the chair.—The Rev. T. C. 
Simmons teag a paper on a new theorem in Probability. The 
author replied to numerous questions put to him by Messrs. 
G. H. Bryan, Burton, Cunningham, and she President.—The 
President (Mr. Kempe, F.R.S., in the chair) communicated a 
notę onthe liar equations that present themselves in the 
method of least squares.;~The following paper was taken as 
read : On the Abelian system of differential equations and their 
rational end integral algebraic. integrals, with a discussion of 
the periodicity $f Abelian functions, by the Kev, W. R. W. 
Roberts. i 


Geological Society, March 20,—Dr. Henry Woodward, 
F.R.S., President, in the chair.—On fluvio-glacial and inter- 
glacial deposits in Switzerland, by Dr. C. S. Du Riche Preller. 
This paper is the outcome of one published in the Geological 
Magazine of January 1894, on the “ Thr& Glactations in 
Switzerland,” in “which the author described various glacial 
deposits near®he lake of Zürich. He now describes a series of 
fluvio-glacial c&glomeratgs and interglacial lignite-deposits 
ngar the lakes of Zürich, Constance, Zug, andè Thun, which, 
togethe? with analogous deposits at the base of the Eastern, 
Western, 2nd Southern Alps, constitute further evidence of two 
interglacial periods, and therefore of three general glaciations, 
the oldest of these being of Upper Pliocene, and the others of 
Middle and Upper Pleistocene age respectively. As regards 
the origin, age, and the time required for the formation of 
several of the Swiss deposits referred to in the paper, the author 
arrives in several respects at conclusions differing from those 
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“recently enunciated by others. The author also argues that the 
first interglacial period was probably of shorter duration’ than 
‘the second ; and in confirming his former conclusion that every 
‘general glaciation marks a period of filling-up, and every inter- 


‘glacial period marks a period of erosion of valleys, he avers 


that, if this conclusion be correct, it must needs be destructive 
‘of the theory of glacial erosion. —The Bajocian of the Mid- 
Cotteswolds, by S. S. Buckman, The Mid-Cotteswolds is 
defined as the district between the valleys of the Frome and 
the Chelt. A description of twenty-five sections is given, deal- 
ing principally with the strata found between ‘the Upper 
Trigonia-grit and the Upper Freestone. rE . 


PARIS.. ° 

Academy of Sciences, April 1.—M. Cornu in the chair. — 
On the composition of drainage waters, by M. P. P. Dehérain. 
An account is given of experiments made on a large scale with 
fallow-land and with crops of barley, wheat, beet-root, and the 
vine. The observations began regularly in March 1892 ; the 
results are given for three seasons. Comparing the crops of 
1893 and 1894 as regards nitrogen, it is seen that the abundant 


-e crop of the latter year leaves the soil po more exhausted than 


the medium crop of 1893. The nitratgs produced in the soil, or 
added as manure, were better utilised in 1894 ; with the poorer 
crop a proportion was lost% The author differs from M. 
Schloesing, insomuch as the latter believes the loss of nitrogen 
in drainage water to be so insignificant as to be able to be 
neglected in practical farming, whereas his own results con- 
firm the Rothamsted experiments, and show that the loss from 
fallow-lands is much greater than from lands covered with 
vegetation. The deduction is drawn that it is good practice to 
follow up crops such as wheat by some form gf autumn growth. 
—Ulira-violet radiation of the solar corona during the total 
eclipse of April 16, 1893, by M.-H. Deslandres. A-descrip- 
tion of a photograph of the spectrum of the corona obtàined in 
the Senegal expedition of 1893, The photo-spectroma@er-used 
had lenses and prisms of Quartz and calcite, and thus enabled 
a great prolongation of the ultra-violet region to be photo- 
graphed. In accordance with previous observations, it was 
found that the ultra-violet @pectrum was very feeble in intensity 
as compared with the red ; this may be due in part to the great 
absorbing power of the atmosphere for light in this region of the 
spectrum.—Solar observations of the second, third, and fourth 
quarters of 1894, by M. Tacchini.—On the theory of equations 
eto the derived partials of the setond order, by M, E. Goursat.— 
On the sequence of circular permutations, by M., Désiré André. 
An analogy is pointed out between circular and %ectilinear per- 
mutations, and itis shov®n that the former are, in general, more 
simple. They are not subject to the irregularity introduced 
into rectilinear permutations by the terminal terms,—On the 
application of the theory of probability of errorto levelling 
operations of precision, by M. M. d’Ocagne.—-On gratings used 
in ‘‘ photogravure,” by M. Ch, Féry. A grating of 40 'to 60 
lines to the centimetre is used to enable the pfoduction of a 
photograph which can be directly reproduced by mechanical 
processes. Such a photograph must neces8arily be devoid of 
half-tints ; the device of placing a grating ata short distance 
before the sensitive surface replaces these half-tints by alterhate 
black and white squares of the same size. An explanation of 
this effectis given by the author on the basis of the elementary 
theory of shagows. On the ‘molecular deyiation® or the 
“ molecular rotatory power” of active substances, by M. A. 
Aignan. The author asserts that M. Guye’s formula for mole- 
cular rotatory power -is inexact, and cannot be used instead of 
.Biot’s formula for the specific rotatory power in the case of 
solutions, —On a radiometer of symmetrical construction, túrn- 
‘ing under the action of unsymmetrical illumination, by M. G. 
Seguy.—«in abs@lute elef@rometer for high potentials, standard 
and simplified types, by MM. H. Abraham ahd J. Lemoine.— 
An extremely sensitive galvanoneeter, by M, Pier Weiss.—On 
the oldest French series of meteogological æd thermometric 
obserSations, eby M. abbé Maze. An account of the conterfts 
of a newly-discovered register, entitled “Ad thermémetrum 
observationes anno 1658 Parisiis : *Thermometrum® Florentice 
fabricatum.”—-On the first mercury thermometer, by M. Pabbé 
Maze. Ismael Boulliau used a mercury thermometer together 
with his Florence thermometer in March 1659, or sixty-two 
years before Fahrenheit’s invention.—Thermat study of the 
anhydrous barium and strontium iodides, by M. Tassilly,—On 
the properties of salts of nickel and cobalt, by M. de Koninck. 
A priority claim.—-On the alcoholates of lime and baryta, by 
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M. de Forcrand. A thermal study of ‘the compounds— 
(C,H,O}s(CaO),, (CH0) (BaO), and (C,H,O),(BaO),. The 
„action of alcohols on the alkaline-earthy oxides does not give 
true metallic alcoholates, but addition compounds.—On the 
ammonium bases derived from héxamethyltriamidotriphenyl- 
methane and their action on the fuchsines, by M. A. Rosenstiehl. 
—On some new combinations of hexamethylene-amine, by M. 
Delépine.—On the gases of the swimming bladder of fishes, by 
M. Jules Richard. These consist of oxygen, nitrogen, and 
traces of carbon dioxide. The oxygen varies in three cases 
given from 78°6 to 87°7 per cent.—-Action of the nervous system 
on the principal lymphatic canals, by MM. L. Camus and E. 
Gley.—On the genus Zurya, of the family Ternstraemiaceze, by 


`M. J. Vesque.—On the basic rocks occurring as narrow veins in 


the lherzolite of the Pyrenees, by M. A. Lacroix. There are 
two families of granular basic rocks, without peridote and. 
felspar, which are allied to the peridotites, 


BOOKS and SERIALS)|RECEIVED. 

Booxs.—Rainfall in the East Indian Archipelago, 1893 (Batavia).—Short 
Studies in Nature Knowledge : W. Gee (Macmillan).—Stéréochemie: E. 
G. Monod (Paris, Gauthier-Villars).—-Practical Microscopy: G. E. Davis, 
3rd edition (Allen).—Cambridge Natural History—Molluscs and Brachio- + 
pods: Rev. A. H. Cooke, A. E. Shipley, and F, R. C. Reed (Macmillan). 
—Manual of Geology : Prof. J. D. Dana, 4th edition (New York, American 
Book Company).—The Spirit of Cookery: Dr. J. L. W Thudichum 
(Bailligre).—The Evolution of Industry: Hy. Dyer (Macmillan).— Horses, 
Asses, Zebras, Muleg and Mule-Breeding: W. B. Tegetmeier and C. L. 
Sutherland (Cox).—Sir Samuel Baker—A Memoir: T. D. Murray and A. 
S. hite (Macmillan).—Our Teeth—Care and Preservation: „Dr. V. 
Ditcham (Baillière).—Clinical Lectures on the Prevention of Consumption : 
Dr. W. Murrell (Baillitre).—-La Fonctionnement des Machines a Vapeur : 
G. Leloutre (Paris, Gauthier-Villars) -Des Marées: P. Hatt -(Paris, 
Gauthier-Villars) —Manchester Museum: Owens. College, Catalogue of 
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THE EXPERIMENTAL PHYSIOLOGY OF 
PLANTS. 


Practical Physiology of Plants. By Francis Darwin, 
M.A., F.R.S., and E. Hamilton Acton, M.A. Cam- 
bridge Natural Science Manuals, Biological Series. 
(Cambridge : University Press, 1894.) 

T physiological course which Mr. Francis Darwin 

f gave at Cambridge in 1883, was the first sys- 
tematic effort, in this country, to teach the phenomena 

of plant-life to students by means of actual experiments. 

As we are told in the preface to this book, the experi- 

ments were at first demonstrated in the lecture-room ; 

some years later, the students were required to do the 

“practical work for themselves in the laboratory. The 

example set at Cambridge has been followed in other 

universities and colleges, to the great benêfit of botanical 

* teaching. We all recognise now that practical laboratory 
work is no less necessary in physiological than in mor- 
phological botany, though in the former it is certainly 
more difficult to organise. The present book, which 
embodies the results of the experience gained in prac- 

tical teaching, is in two parts. Part i, on General 

Physiology, is the more elementary, and therefore the 

more widely useful; Part ii, on the “Chemistry of 
Metabolism, is of a more advanced character, and is 
adapted to those students who desire to make a special 
study of the chemical physiology of plants. The former, 
we believe, is mainly the work of Mr. Darwin; the 
latter, of Mr. Acton. 

A volume of this kind was very much needed, and it is 
a matter for congratulation that the work has fallen into 
the most competent hands. There was nothing of the 
kind in English before, and the book will be of the 
greatest service to both teachers and students. It must 

_ be clearly understood that it is a strictly practical la- 
boratory guide, which can only be used by those who are 
willing to experiment for themselves.. The volume is in 
no sense a treatise on physiology, and thus differs from its 
German predecessor, Detmer’s “ Pflanzen-physiologisches 
Practicum,” which is to some extent a compromise 
between a practical guide and a theoretical text-book. 

-The thoroughly practical character of Messrs. Darwin 
and Acton’s book seems to us a great merit; every word 
in it is of direct use to the experimental worker, and to, 
him alone, 

We cannot attempt to give anything like a summary 
of the contents of the work, which, in spite of its 
moderate bulk, covers a great deal of ground. Thus in 
part i. alone, no less than 265 d istinct experiments are 
described. Ofcourse they vary very much in character, 

` some being quite simple and elementary, while othérs 

are more of the nature of original research, It goes 
without saying that a large proportion of the experiments 
are of Mr. Darwin’s own devising, and that nearly all 
have been practically tested by the authors. Wherever 
this is not the case, the readeris told so; and if the 
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experiment is, from any cause, at all likely to fail, he is 

warned of the possible disappointment. The candour 
with which the student is, treated all through, is a very 
pleasant feature of the book. 

The first chapter is on some of the conditions affecting 
t he life of plants, and as the presence of oxygen is 
among the most important of these conditions, respira- 
tion is taken first. Besides the more tsual experiments, 
ingenious demonstrations of intramolecular respiration, 
and of the excessive consumption of oxygen by germinat- 
ing oily seeds, are given. 

In the second chapter assimilation takes the first place, 
and many beautiful experiments are described, includ- 
ing Gardiner’s ingenious modification of Sachs’s iodine 

method, in which the sun is made to print off, in starch, 
a copy of a photograph, from a negative placed on the’ 
leaf. An experiment proving that ewcess of carbon 
dioxide * stops assimflation, is especially interesting. K 
When a second editionis called for, Mr. Blackman’s new 
and important experiments ¢h the function of stomata 
will no doubt find a place. 

In the next chapter, which is also concerned with nutri- 
tion, particularly good and complete directions are given 

for the management of water-cultures ; these are quite 
the best we have, met with, and will save the experimenter 
from many failures. The use of Duckweed (Lemna) for 
.demongtrating the effect of various food-Solutions on 
growth, is, we believe, new, ahd is a very neat method. 
ez he same chapter includes expertments on the nutrition 
“of the carnivorous plant, Sundew, a subject on which 
Mr. Darwin’s investigations havg become classical., 

The question of the movement of water in plants is 
still unsolved. The data of this problem, however, are 
very thoroughly taught, by mfeans of the experiments | 
described in the sections on the functions of roots, and on , 
transpiration, The latter process is invéstigated, in the 
first instance, by means of the potometer, an instrument 
devised by Mr. Darwin and his pupil Mr. Phillips, in 
which the speed of the transpiration-current is measured 
by the rate bf ascent of an ais-bubble, which is drawn up 
a capillary glass-tube by a transpiring shoot connected 
with it. . 

A particularly ingenious experiment is one in which 
the hygfoscopié twisting and untwisting of an awn of the 
gr ass Stipa, is made use of as an index of transpiration. 

A chapter on physigal and mechagical properties 
tr eats of, such phemonena as imbibition, turgor, osmosis, 
a nd the tensio®s of tissues. It may be poifted out that 
in the description of Traube’s artificial cells, copper 
s ulphideis evidently a misprint, either for copper chloride, 
or sulphate (p. 111). f ¥ 

The next chapter is on growth, and contains, among 
many other thipgs, full directihs for fhe use of the 
various kinds of auxanometer. 

The remainiwg chapteys are concerned with curvatures 
( geotropism, heliotropism, traumatic curvature, %c.), 
and with ether movements. Some of the’most fascinat- 
ing experiments come in this part; we will only mention 
those on the decapitation of roots, an operation which, 
as Charles Darwin discovered, prevents the root from per- 
cei ving the geotropic stimulus, though it does not hinder 


cc 


* 


~ induced by a previous stimulation. 
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the curvature of the growing region which may have been 
„Attention is here 
called to the brilliant experiments of Prof. Pfeffer, which 
have demonstrated conclusively that the tip of the root 


- is alone sensitive to gravitation, thus ‘finally confirming 
the, conclusion drawn by Darwin frgm less decisive ex- 


periments. The announcement of this discovery by Prof. 
Pfeffer was one of the most interesting incidents in the 
Biological Section at the Oxford meeting of the British 
Association. i 

A self-recording method for'studying the sleep,move - 
ments of leaves, strikes us as especially valuable. 

The second part of the book, on the chemistry ‘of 
metabolism, is of quite a different character from part i., 
and is evidently intended for students with an advanc ed 
chemical knowledge, who alone can make intelligent use 
of it. The objegt aimed at is sufficiently explained in 

e 


the opening paragraph : e : 


e 
“The practical study of the transformations which 
plastic substances undergo in, metabolism, is an applica- 
tion of organic chemistry: the immediate problem jis 
generally to determine whether certain substances are 
present or absent, and, if present, in what amounts in 
particular tissues.” 


The mode of determination of all the important 
organic bodies occurring in plants, Such as protein, 
amides, oils, carbohydratés, tannins, acids, and epzymes, 
is concisely explained. ° à 

There are two appentlices, the first of which gives 

examples of quantitative results obtained in actual ex- 


' „ periments, in order to show the degree of accuracy which 


© 


may fairly be txpected ; the second is a list of reagents. 

Within the short space of ninety small pages, whi ch is 

all that the second part ®ccupies, it is obviously imp os- 

. sible to give full instructiog in such a difficult and com- 
plicated subject as the practical physiological chemistry 
of plants. Those, however, who are dready good 
chemists, will no doubt derive great help from the terse 
directions’ given here, especially as these are supple- 
mented by abundant references to the nfore special 
literature. 

The authors are much to be congratulgted on their 
work, which fills a serious gap in the botanical literature 
of this country. We think it very desirable that & smaller 
edition of the book should be publisleed for ugg in 
schools, bearing somewhat the game relation to the pre- 
sent handbook as Prof. Bower’s “ Practical Botany for 
Beginners ”*bears to his larger manual on the same 
subject.” It is most important, now that physiological 
botdny is supposed to be taught in so many schools 
throughout the country, that it should really be taught 
in the only efficient way, namely by experiment, and that 
it should no lenger be made a mere matter of “ cram- 
ming,” as is now too often the case. A selection from 
the present book of the sim#lest and mgst fundamental 
expetiments, such as could be Performed with tolerable 
certainty of result in ordinary science-schools, w8uld, we 
are sure, be of the greatest Service to conscientious 
‘teachers, who desire to make their scientific instruction 
a reality. . 

D. H. S. 
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MUSSEL CULTURE. 


Mussel Culture and the Bait Supply, with reference 
more especially to Scotland. By W. L. Calderwood. 
(London : Macmillan and Co., 1895.) i 


HIS little book has been written for the useful pur- 

_ pose of calling public attention to the urgent need 
of an increased supply of mussel bait in the interests of 
the line fishermen, and in order that the food supply of 
the country may be increased. It does not contain new 
facts, but it summarises many old ones, and puts the 
results of some biological inquiries in a form in which 
they will be readily available for consultation by 
members of County Councils and others who ought 
to be interested in fish-culture. The general conclusion 
arrived at is one which has been recently pointed out in 
the pages of NATURE, viz. that a systematic cultivation 


of our foreshores, such as is now carried on in several | 


European countries—notably France and Holland— 
must soon be resorted to if we wish to stop the rapid 
depletion of our shellfish beds, f 

Sixty years &go the supply of mussels for bait must 
have seemed almost inexhaustible, but now that larger 
boats with more men and much longer lines are employed, 
the supply of bait is rapidly failing at many places round 
the coast, with the result that we have to import at con- 
siderable expense large quantities of mussels annually 
from Holland. The fact that itis necessary thus to import 
a mollusc which grows naturally in great abundance 
on our own shores, is in itself significant of the mis- 
management —or total absence of management—of our 
bait beds in the past. Mr. Calderwood gives an account 
of the various mussel scalps or beds round the Scottish 
coast, describes their former extent and their present 
condition—in most cases a sad story of wicked waste 
resulting in woful want—and says: “ We have seen our 
public oyster fisheries slowly decline, and all but expire ; 
we now are watching our mussel beds as they diminish 
in the same way.” : 

It is a pleasant relief to notice ‘that some few 
beds really ave regulated and well managed, with 
the result that they are in a flourishing condition. 
For example, those at Montrose, where “the grounds 
now under cultivation were at one time all but destitute 
of mussels, but by the exertions of the Ferryden and 
Usan Society of Fishermen, led by Mr. James Johnston, 
‘seed’ was collected and bedded, and the system of 
cultivation adopted which has since yielded such excel-. 
lent results” (p. 24). The interesting account of the 
enterprise of the fishermen at Nairn, in experimenting 
with mussel culture on their own account, shows how 
readily new beds may be formed and important results 
obtained. If such work is to be done, however, to any 
great extent, we must adopt the French system of rent- 
ing, on easy terms, the sea-bottom and foreshore to such 
individuals as will cultivate the beds, and so render 
them of increased value to the country. 

eWe are reminded by Mr. Calderwood, as a proof 
of the enhanced value of bait, that the sands of 
Dun, in Scotland, which were not considered by 
the fishermen to be worth 45a year at the beginning 


i of the century, are now let for £500 per annum. Of 
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the various baits for the long lines—mussel, scallop, 


squid, lugworm, whelk, cockle, &c.—mussel is the 
most generally distributed, the most easily grown, and 
altogether the most serviceable and important. The 
Mussel Commission stated in 1889 that “ nearly all the 
50,000 fishermen of Scotland use mussels as their bait 
during some part of the year.” It has been calculated 
that the fishing lines used in Scotland in 1893 would, if 
tied together, nearly encircle the world twice, and 
probably about 47,000,000 hooks have to be baited (each 
with two mussels) every time all the lines are set. These 
statements give some rough idea of the magnitude of the 


- demand for this bait. If squid could be obtained in suffi- 


* cient quantity, it would probably be even more valuable 


‘fishermen. 


than mussels, but its price is usually prohibitive to most 
A fishing firm in Aberdeen paid during this 
last winter over £200 for squid bait for a single boat’s 
lines for the three months October to December, and 


„there are fifty to sixty of such boats north of the 


Tyne. 

One section of this book gives a shortaccount of the 
anatomy, and the reproduction, and an outline of the 
development of the mussel. Most of this is very simple; 
but it is not easy to understand the following statement 
(p. 44), where, speaking of the kidneys, Mr. Calderwood 
says: “Two internal openings also communicate with 
the cavity in which the heart is situated, and in this way 
the organ has a more powerful action in aérating the 
blood”! Whether “the organ” in question is the heart 
or the kidney is not very clear, and in either case the 
statement is equally mysterious. 

As a single female mussel produces two or three 
million young, and as innumerable young mussels all 
round our coast perish miserably every year for want of 
suitable objects to attach to, there can be no reasonable 
doubt that the judicious erection of simple stakes, or 
“ bouchots,” would serve a useful purpose, at any rate in 
the collection of seed, even if the further rearing be 
carried on by means of the bed system. The import- 
ance of transplanting, of cropping the beds by rotation, 
of exterminating enemies such as starfish and wheiks, 
and of avoiding overcrowding, is pointed out ; and we are 
reminded of the opinion of Prof. M‘Intosh, endorsed by 
the Scottish Fishery Board, that “if properly and wisely 
managed, a mussel fishery will rapidly repay the small 
initial expense, and might, indeed, be made largely 
profitable.” 

The book concludes with a chapter on the legal aspects 
of the matter, extracts from the Acts in regard to mussel 
fisheries, and information on the methods of obtaining 
fishery “orders” in England, Scotland, and Ireland. 
Some of these legal processes seem unnecessarily com- 
plicated and expensive, and it is certainly unfortunate 
that our local fishery committees can make regulations 
in regard to their mussel beds, but cannot improve 


them by cultivation; and yet in parts of England te: 


mussel is even, more important than in Scotland, as it is 
used not merely as bait, but very largely as food in sore 
districts. The book seems singularly free from typo- 
graphical errors—a curious slip on p. 11 suggests that 
the author’s mind was so full of his subject that he has 
mis-spelled Mr. Bateson’s name. W. A. H. 
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HISTORICAL EPIDEMIOLOGY. 


A History of Epidemics in Britain. By Charles 
Creighton, M.A., M.D. Vol. ii. 
of the Plague to the Present Time. (Cambridge: 
University Press, 1894.) ; 

. 


HE first volume of this work was reviewed in these 
columns about three years ago, and Dr. Creighton 

has now brought his difficult task to completion. The 
labour of disinterring the facts of epidemiological 
history from the scattered chronicles in which they 
lie hidden is very considerable, 
accomplished, the historian is further confronted with 
the difficulty of identifying, under the confused nomen- 
clature of by-gone days, the various pestilences described, 
and of assigning to them their proper place in modern 


-nosology. 


Dr. Creighton has ungoubt edly earned the thanks of all 
students of epidemiologyfor the painstaking and laborious 
compilation of facts and refereaces which he has brought 
together inthe present volfme. The magnitude of the 
labour has been immense—the more so since, as the 
author remarks in the preface, he has had little help from 
predecessors in the same field. He has at times in- 
corporated with the stréctly historical portions of the 
work ztiologicaleconsiderations which, we ‘fear, will 
hardly commend themselves as of equal marit with the 
rest; thése, however, form but,a small part of the whole, 
and thofgh they call for commegt, should not be allowed 
fo interfere with our appreciation of the value of the 
book. 

The opening chapter deals witt? typhus and other con- 
tinued fevers, and its historical interest is very great. It 
well illustrates the close connection which exists between 
the epidemic prevalence of this group of diseases, and 
the physical environment and social conditions of the 
population, ngr could an instructive lesson in hygiene 
have been better presented. It ise interesting, too, to 
trace the gradual rise of more exact pathological 
notions, whgreby the old medley of spotted, putrid, 
miliary, and comatose fevers has been resolved into our 
modern typhus, enteric, and relapsing fevers. The 
grouping togéther of influenzas and “epidemic agues ” 
in anothgr chapter seems warranted by the etymology of 
the term ague (Latin: acutus), the expression being used 
in edrly times for any sharp fever: the term “influenza” 
did not reach England tifl 1743. ° 

Small-fox naturally receives a full measure of attention. 
The statements put forward to show that during the 
seventeenth century the mortality from this disease had 
not that excessive incidence on infants which afterwards 
became the rule, are not, in the necessary absence of any 
statistical evidence, sufficiently convincing, The history 
and practice of igoculation are treated of at greaf length, 
and the acc®unt is full of interest. Dr. Creighton’s 
opinions on the®subject af vaccination are well known, 
and itiga pity that in a purely historical work, any bias 
should hawe been allowed to appear. He has perhaps 
done his best to avoid it by treating vaccination, after 
the year 1825, as “ex hypothest irrelevant,” though this 
proceeding may raise a smile on the faces of many of his 
readers. Even in the preface the assumption that variola 
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and, when this is ` 


580 


NATURE 


. [APRIL 18, 1895 - 








and vaccinia are two perfectly distinct diseases, calls for 
some comment in the light of recent investigations, and 
the omission of any reference to the statistics of the 


- Sheffield epidemic of 1887-8 is a serious blot on any 


work dealing with the history of small-pox. The im- 
munity from small-pox which infants and children enjoy 
at the present day, receives the not very satisfying. ex- 
planation that they now have measles, whooping-cough, 
scarlatina, and diphtheria instead ! i 

In the later chapters the author deals with the last- 
mentioned diseases and with infantile diarrhcea, 
dysentery and cholera, the history of which is’ traced 
with great care and accuracy. It. would indeed be 
difficult to praise too highly the pains which the author 
has taken in the collection and arrangement of his 
historical facts. But he has chosen to add, in many 
places, considerations as to the naturejand causes of the 
diseases he chronicles, which freqyently do not®over all 
that is known about the subject,eand would have been 
better omitted or treated separately from the historical 
portions of the book. Itis trfte that, in some cases, there 
are strong reasons for believing that the virus of a disease 
may reside in the soil, but it is by no means true for 
others. It is true that we are ignorant of the precise 
nature of the virus of many of the diseases discussed in 
the book; but it is not the case witl all. Yet in no 
_ Single passage dealing with etiology do we find any 
reference to even well-established bacteriologic&l facts. 
It may be that much stugying of the records of the past 
begets a tendency to a medizval frame of mind. Cer» 
tainly Dr. Creighton’s views on telluric influences will 
not commend themselves to the modern pathologist, 
though, like the subjects he treats of, they may possess 
a historical interest. ‘ 

But it is a great -merit of the book that it can be 
read with pleasure and instruction by all, however the 
reader may differ from the author in patholpgical creed ; 
and Dr. Creighton may be congratulated upon the com- 
pletion of so excellent:and thorough a history of epidemic 


diseases in this country. ; 





OUR BOOK SHELF. 


Grundziige der "mathematischen Chemit. Vot Dr. G. 
Helm. (Leipzig: Wilhelm Engelmawn, 1894). , 


THE treatment, of the subject-ngatter of this book is-based 
on the view that in its present state of development, that 
branch of physical chemistry which relgtes t®chemical 
change can be discussed from a general standpoint, in- 
asmuch as it affords the clearest and most complete 
confirmation of the principle of the conservation of 
energy. 

The applications of this principle to chemical inter- 
actiongare first illustrated by means of the different kinds 
of thermal measurements, numericak examples being 
given, the solutions of whigh, here as elaewhere in the 
book, are particularly neat. echanical forms of energy 
attending ehemical change, in particular the volume 
energy of gases, are also discussed. The author next 
points out that the measures *of the differefit forms of 
energy are composed of two factors, one of which is all- 
important in determining the direction of the energy 
‘change. Temperature and entropy are shown to be the 
factors of heat energy, and a clear and concise account 
of the thermodynamics of perfect gases is given, in order 
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to arrive at the shape of the entropy function, which is 
of course known in this particular case. The relations 
between heat energy and volume energy, and between 
heat energy and electrical energy, are then set out at 
length. : 

The author here indicates how terms involving what 
he calls the “chemical intensity” of the reacting sub- 
stances enter into the energy equations. Chemical 
intensity is what Gibbs originally termed the “ potential” 
of the substances, and this function, it is hoped, will 
eventually be shown to be the mathematical expression 
of chemical affinity. 

The third section of the book is devoted to the pro- 
perties of chemical intensity. The general method of 
deriving the law of mass action is given, and chemical 
equilibrium, the properties of dilute solutions, and the ° 
velocity of chemical reactions are brought under the 
sway of the energy equations. The last section contains 
the treatment of the phenomena which may be grouped 
around Gibbs’s phase rule, and of reactions depending 
on several parameters. i 

The book is the only one which is exclusively devoted 
to chemical energetics, and to the student possessed of. 
sufficient mathematical knowledge it offers an admirable 
account of thespresent state of the subject. J. W. R. 


Die Bearbeitung des Glases auf dem Blasetische. Von 
D. Djakonow und W. Lermantoff. Pp.154. (Berlin: 
R. Friedlander and Sohn, 1895.) 


TSE original edition of this book was in Russian, and 
the authors, one of whom, D. Djakonow, is now dead, 
were demonstrators in chemistry at St. Petersburg Uni- 
versity. The instruments and methods employed by 
glass-blowers are set forth in detail, together with de- 
scriptions of the kinds of glass best suited for different 
work. A very full and practical account is given of the 
construction, graduation, and calibration of thermo- 
meters ; but to carry out these operations thoroughly, 
some experience is required. Work more suitable for 
the ’prentice hand fills the greater part of the book. 
Every operation in glass-blowing and manipulation likely 
to be needed in physical and chemical laboratories, 
appears to be described ; while the diagrams illustrating 
the stages in the construction of the different pieces of 
apparatus, will greatly assist in training students to 
become skilled workers. . 


Problems and Solutions in Elementary Electricity and 
Magnetism. By W. Slingo and A. Brooker. Pp. 108. 
(London : Longmans, Green, and Co.) 


MODEL answers to examination questions may prove a 
blessing or a curse, according to the way in which 
teachers use them. Herein are answers to questions in 
electricity and magnetism (elementary stage), set at the 
Science and Art Department’s examination from 1885 to 
1894, together with a series of original questions, The 
teacher who wishes to train his class to answer ques- 

"tions clearly and concisely, will find suitable exercises 
in composition in this book, and he will also find the 
volume an inducement to cram his students with 
undigested information. 


Qualitative Chemical Analysts of Inorganic Substances. 
(New York: American Book Company, 1895.) 


Teus work consists of a series of analytical tables, sup- 
plemented by explanatory:and descriptive notes, and 
Working directions. It makes no pretence to originality, 
and is hardly a book we should like to see widely adopted 
by students of elementary practical chemistry. The tables, 
which were prepared for use in Georgetown College, 
Washington, D.C., present few points of interest or 
value to teachers of chemistry in our schools. 
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LETTERS TO THE EDITOR. 


The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications. ] 


Proféssor Boltzmann’s Letter on the Kinetic 
Theory of Gases. 


In common, I am sure, with all the physical readers of 
Nature, I have read Herr Boltzmann’s letter with great 
interest. And Iam glad to observe that, though he appears to 
think I differ from him, that part of his letter which chiefly 
deals with my criticism on Dr. Watson’s idea of what 
‘‘Boltzmann’s Minimum Theorem” is, is simply putting 


‘forward, with all his great authority, the view for which I 


contended. But it is a little hard that Dr. Boltzmann should 
represent me as endeavouring to disprove his theorem when I 
expressly stated that while I did not know Aés proof, Z supposed 
that it was all right. True, I said that’ I found it hard to 
conceive how any proof on the lines of Dr. Watson’s could be 
valid žecazise that proof appeared to me to be a purely dynamical 
proof, and I applied the reversibility argument zo show that a 
purely dynamical proof was impossible, so that the H-theorem 
could not be a purely dynamical theorem ; and after indicating 
the lines on which it appeared that there might be an average 
dynamical theorem, I asked if some one would say what the 
H-theorem really was. 

Thereupon Mr. Burbury wrote a helpful letter, which he 
followed up by a still more helpful correspondence, in which 
verbal misunderstandings were gradually cleared away, which 
showed that the proof of the H-theorem considered as a 
dynamical theorem, not as a theorem in probabilities, assumed 
that in one respect the configuration was, before each set of 
collisions, already perfectly average, and that this condition is 
violated in the reversed motion ; so that the theorem, regarded 
as a dynamical theorem, is not proved for configurations in 
general, but for those possessing a certain amount of ‘‘ average ” 
already—a restriction which comes to the same thing as the 
limitation imposed by Prof. Boltzmann when he says she 
theorem is not a dynamical theorem, but one in probabilities. 

Shortly after Mr. Burbury’s letter appeared, Dr. Watson 
wrote denying that the criticism from reversibility applied, 
and claiming that the theorem was a general dynamical theorem, 
in the sense that it applied to a/7 configurations, Enlightened 
by Mr. Burbury, I now see that Dr. Watson’s reasoning is 
not open to the objection that it proves a general dynamical 
theorem ; but I cannot blame myself for thinking that it did, for 
that was what Dr. Watson himself believed it to do, and what 
his language naturally implies. Moreover, after perceiving the 
oversight which vitiates the proof in its present form, I did not 
examine it further. 

Prof. Boltzmann has misunderstood Mr. Burbury anid me in 
one or two particulars, He denies that there are as many con- 
figurations tor which @H/d¢ is positive as there are for which it 
is negative. He evidently thinks that we mean something 
different from the bare meaning of the words, which are cer- 
tainly true. It is easy to explain what we do not mean (I say 
we, for I am sure Mr. Burbury will agree with me). Suppose 
H=10to be the minimum value of H for a given system of 
molecules, we do not mean that among all the configurations 
for which H=50, there are as many which will, if left to them- 
selves, turn into configurations forwhich H = 60, as will turn int 
configurations for which H=40. The illustration, which tomy 
mind has’ most clearly removed the apparent contradiction 
in the statement that there are as many configurations for which 
Hf will increase as decrease, while yet the probability is that 
H will on the whole decrease, is that of a y turned upside down, 
thus A. For every downward path there is an upward path, 
t.e, the reversed direction ; yet starting from the angle there 
are two ways down for one way up, so that there is a grete? 
probability of going down than up. Ifin the reversibility argu- 
ment one could assert, not merely that there are qs many con- 
figurations for which H tends to increase as to decrease, but that 
for any given value of H there were as many configurations which 
tend to increase as to decrease, then the conclusion that H was 
as likely to increase as to decrease could be deduced. But the 
argument is quite invalid when we set off a configuration for 
which H increases against one for which it decreases, although 
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the values of H for each are different. As an illustration more 
closely allied to the case of a gas, we might take a tree turned 
upside down, with an infinite number of branches passing 
through each point of its substance in all directions, there being 
at every point more branches tending downward than upward 
(because those whose tangents are horizontal may be said to 
tend downward on each side), and every upward branch finally 
turns downward and fends to become nearly horizontal at last, 
-when H is near its minimum value. 

To my mind this appears a far better way of meeting the 
difficulty than Prof. Boltzmann’s illustration of the dice, for so 
far as I can see, all that he has shown is that if you start from 
an exceptionally high ordinate, 7z.¢ one over the average, 
you age likely, after a considerable time, to get to lower 
ordinates in whichever direction you go, and an opponent 
might answer that if you start from an exceptionally low . 
ordinate you are likely to get higher ones in whichever direc- 
tion you go, and that there must of course be as many deviations 
below. the average ‘as above it, so that if you start from an 
arbitrary point in an arbitrary direction, ‘you are just as likely to 
get to higher as to lower ordinates. In point of fact this 
appears to be the case for his curve, while ét is not true for the 
tree or for a gas, e : 

Prof. Boltzmann must Rave put an entirely wrong construction . 
on something or other, which I suppose I have written, when * 
he says I object to the Maxyell*Law of distribution because it 
would ultimately lead to the total kinetic energy of the universe 
being equally distributed among every degree of freedom of 
every particle in the universe. Instead of considering that to 
be @ riori improbable, I hold exactly the view put forward by 
Prof. Boltzmann. ; 

With regard to the first porlion of Prof. Boltzmann’s letter, 
there isso muche¢hat is speculative in it that any discussion 
would occupy more space than I feel entitled tg claim. I will 
only sag that the idea that a gas takes years to cume to thermal 
equilibrium seems hardly consistent with vibrational portion 
of the ‘kinetic theory being of prectjcal value, when applied to 
gas which has only had a few hours to settle down. 

EDWARD P. CULVERWELL, 

Trinity College, Dublin, March & 


IT seems to me that my meaning has not been expressed quite 
clearly ; therefore, it may be worth while to add one remark, 
Not for every curve, but only for the particular form of the H- 
curve, disymmetrical in the upward and downward direcsion,e 
can it be prayed that H has a tendency to decrease. This 
particular forin is very well illustrated by Mr. Culverwell’s 
suggestion of an inverted tree. The If-curve is composed of a 
succession of such trees. Almost all these trees are extremely 
low, and have branches very nearly horizontal. Here H has 
nearly the Minimum value. Omly very few trees are higher, 
and have branches inclined to the axis of abscissze, and the im- 
probability of such a tree increases enormously with its height. 
The difficult consists only in imagining all these branches 
infinitely short. . 

Finall9 there is the difference between*the ordinary cases, 
where H decreages or is near to its minimum value, and the very 
rare cases, where H is far from the minimum value and still in- 
creasing. In the last cages, H will reach, probably in a very 
short time, a maximum value. Then it will decrease from that 
value to the weg-known minimum value. e i 

Paris, April 6. Lupwic BOLTZMANN. 





The Recent Auroral Ph enomenon, 


On the evening of March 13, from 7.35 to 8.5, Greenwich 
mean time, I was a spectator of the gbnormal gisplay of Aurora 
Borealis which aigracted so much attention at varibus places 
throughout tke country. It appeared here as a belt of light 
spanning nearly.the whole sky in a great circle from east to 
west. When first noticed‘by me at 7.35, the streak exjended 
from near the hind quarters of Leo-to the heat of Aries, or 
from R.A,169°, Decl. + 16° to R.A. 24°, Decl. + 22°. 

At the time the streak was altogether cometary in appear- 
ance, beginning in a fine point, but it gradually changed in 
form, moving at the same time towards the south. Eventually 
it also shortened so considerably that just before my last view 
of it, it only extended from y Geminorum to y Ceti. Its greatest 
breadth was about 12°, 
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. The following figures represent the most striking phases, as 


nearly as may be at intervals of five minutes, 

Fig. 1 shows how the streak extended from the cometary 
head so as to form along wavy tail, and represents also the 
streak at its greatest length. As indicated in the sketch, there 
was a central portion much more brilliant than the rest, running 
from the head into the body of the streak, 

In Fig. 2 the streak is seen when it had more the appearance 
of a rainbow than of a comet ; and it was verv noticeable that 
one side—that towards the north—was much brighter than the 
other. f 

Fig. 3 shows how the ‘‘ head” began to shrivel up—shorten- 
ing the streak. The glimmering appearance of the ‘‘shrivel- 
ling” put me very much in mind of the motion of the ar over 
a “hot heap” (of slag); the tail end began to broaden out 
somewhat. 

In Fig. 4 the streak has taken a very pronounced arrow- 
headed shape, and, as if to complete the resemblance, the 


NORTH. 





; FIG 5. 
Soutn. a 


shimmering part took the form of the feathering ; whereas in 
the preceding figure it had more the appearance of comb-teeth. 
The more brilliagt parts awe indicated by darker shading. 
In Fig. 5 the streak has considerably shortened and 
broadened out in the west, where it soon afterwards mingled 
- with faint auroral rays which had come round fgom the northern 
horizon. x 2 
I may say, in general, that the appearances 
noticeable and brilliant. The sky was very clear a the time, 
and every star was visible through the most brilliant parts of 
the streak, During the time-the streak was visible there was a 
faint display of aurora on the northern horizon, which, as I 
nave piready a worked round to the west and caught the 
ast of the streak, . AS, ©. RICHM . 
Muirkirk, N.B. J a 
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THE AGE OF THE EARTH? 


[LU-BEALTH has hitherto prevented my making the 

comments which seemed called for by Lord Kelvin’s 
friendly article of March 7, in reply to my communi- 
cation of January 3. Perhaps I may be allowed not 
merely to restrict my remarks to this article, but to 
deal more generally with the subject, in the hope of 
clearing away the misapprehensions which exist between 
modern geologists and paleontologists, who are no 
longer uniformitarians, and physicists who are repre-_ 
sented by Lord Kelvin. 

The arguments as to the age of life on the earth are 
based on considerations of (1) geology and palzontology.; 
(2) tidal retardation and shape of the earth; (3) the 
cooling of the earth from an initially hot condition ;- 
(4) the age of the sun. 

(1) From geology. The leading geologists declare 
that the great thickness of sedimentary rocks created 
since the Lower Cambrian, which are almost the oldest 
fossiliferous rocks, can only have been produced during 
many millions of years. 

It is difficult to get geologists to give even wide 
limits for the age of the. Lower Cambrian.? Their calcu- 
lations are based not upon the rate of accumulation 
of sediment in one of our quiet oceans, but upon 
the rate of degradation in valleys where the rate is 
greatest at the present time. They make this declara- 
tion, thinking that for the last thirty-three years it has been 
authoritatively declared by physicists that such an estimate 
is absurdly great. I have no doubt that they have done 
their best to keep this estimate as low as possible, for 
they have a great interest in making geological theory 
agree with physics. Some physicists tell them that the 
flaw in the geologists’ reasoning consists in their not 
taking into account the much greater tidal actions of 
the past. When tides rose and fell many hundreds of 
feet, and swept over tens or hundreds of miles of fore- 
shore, there must undoubtedly have been a more 
rapid formation of sedimentary rock than anything of 
which we now have experience. The geologists’ answer 
is:—We acknowledge that all nature’s actions were 
on the whole, possibly, more intense in the past. We 
know from Prof. Darwin’s development of Prof. Purser’s 
theory that the moon was undoubtedly nearer the earth 
in paleeozoic times, and the tide influence was there- 
fore greater. But there seems to be’ no method of 
even approximately calculating how much greater the 
tidal influence was. Whilst one great astronomical 
authority speaks of tides of 500 feet deep in palzozoic 
times, Prof. Darwin himself thinks that two or three 
times as great as at present may be an excessive estimate. 
There is a good deal of geological evidence for much 
smaller seas than at present, and even if tidal influence 
were greater the actual tides may have been much 
smaller than now. Of positive evidence in our favour, 
we have the fact that numerous examples exist of 
palzozoic rocks which are identical in almost every 
Physical way with tertiary rocks, and it is difficult 
to believe that they.can have been deposited under 
very different conditions. Again, nearly all the old 
sedimentary rocks were laid down néar coasts where 
tidal action would be most violent. Yet even low 
down in the Cambrian we find the remains of creatures 


2 In this paper free use has been made of many suggestions from Prof. 


Fitzgerald, 


2 @heir data are of this nature:—Of fossiliferous rocks successively 
formed the total thickness may be taken as not Jess than 80,000 feet. Over 
the@ireas of the basins drained by many rivers the rate of denudation is 
known with sufficient accuracy for approximate calculation. Uf the basin 
of the Mississippi a thickness of one foot of rock is removed in 6000 years ; 
the ‘Ganges, 2358; the Hoang Ho, 1464; the Rhone, 15283 the Danube, 
6846; the Po, 729; the Nith, 4723 (Sir A. Geikie, Geol. Soc. of Glasgow, 
1868). I have heard that Prof. Sollas demands less time than other 
geologists ; but since this paper was written, I have seen (NaTuRE, April 4) 
that even he does not care to put the age of the Lower Cambrian at much 
less than z7 million years. 
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which still haye attached to them delicate antennæ. In 
sandstones we find most delicate ripple marks and the 
marks of rain-drops. But over and above all this, 
denudation along coast-lines can hardly be regarded as 
of much importance compared with subaerial denudation 
(Sir A. Geikie, Zyazs. Geol. Soc. of Glasgow, 1868). 
Was there more rain? and did it fall more suddenly ? 
Did the wind blow more strongly? Were atmospheric 
actions more vigorous in the past? There is no great 
reason for believing that they were. As Prof. G. Darwin 
observes, fossil trees do not seem to have been built 
more strongly than modern trees, and this gives some 
evidence as to the relative violence of aerial forces. 

All the geological evidence points to rates of denuda- 

-tion and deposition in the past which may, on the average, 
have been greater than the average rate at present, but 
which were not on the average greater than the greatest 
rates at present. 

The palzontologist now comes in. A study of fossils 
shows that there has been a gradual development, some- 
times more quickly perhaps, and sometimes more slowly, 
but on the whole a continuous development of animal 
life in the past. We believe from all our study of nature 
that the development has been continyous. As more 
and more strata are studied, many of the apparent dis- 
continuities are being converted into continuities. Now 
even in the lower parts of the Cambrian, Brachiopoda are 
found. Biologists tell us that in all probability these 
were gradually developed from creatures like worms ; 
their structures are sufficiently. complex for us to know 
that the time taken to develop the Brachiopod from the 
worm may have been as great as the age of known 
fossiliferous rocks. There are many rocks, evidently 
sedimentary, enormously older than the Cambrian, and 
when laid down there was certainly water on the earth, 
and hence it was neither too hot nor too cold for animal 
life. In these lower formations there are conglomerates 
containing pieces of still older rocks. Although in pre- 
Cambrian strata traces of animal remains are said to 
occur, we may say that the paleontological record is 
almost lost below the Cambrian, most of the earlier rocks 
having been subjected to great metamorphic action. 
If we keep to our principle of continuity in nature’s 
actions, we see that the first beginning of life must have 
taken place at a date many times earlier than the very 
earliest geological record. : ; 

But the most experienced geologists and palæonto- 
logists state that they are satisfied with a few hundred 
million years as the possible age of life or the existence 
of water on the earth. 

2. The considerations drawn from tidal retardation 
are as follows :— 

(a) The shape of the earth now is the same as its shape 
when it solidified. (8) The shape of a liquid earth tells 
us its rate of revolution on its axis, therefore we know 
the rate of revolution of the earth on its axis when it 
solidified. (y) Assuming that we know, with a fair. 
amount of accuracy, the rate at which the length of the 
day is altering, we know the date of the earth’s solidi- 
fication, and certainly this is later than 1000 million years 
ago. . 

When I referred to the fallacy in this argument, 
I did not know that it had already been pointed out by 
the Rev. M. H. Close and Mr, Clarence King and Prof. 
George Darwin. It lies in the fact that (a) is certainly 
wrong. A solid body like the earth will, under the actéon® 
of great forces, alter its shape in time. Such alteration 
is continually going on. Again (y) is very doubtful, ° 

(3) I now come to the considerations from the cooling 
of the earth. Lord Kelvin proved that, if the earth was 
once at a uniform temperature of 7o00° F. or 3870° C., of 
material the heat properties of which are the same as the 
average of three rocks experimented upon at Edinburgh 
—these remaining constant throughout—and if the rate 
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of increase of temperature downwards in the crust is now 
I Centigrade degree for every 9o feet, 100 million years 
have elapsed since cooling began ; but there is a possible’ 
maximum of 400 millions. 

In the article on this subject, published in NATURE, 
January 3, 1895, I showed that, if we assume greater 
conductivity in the interior than at the surface, we in- 
crease this limit of age. I took a number of examples, 
which could be worked mathematically. I did not pre- 
tend that any one of these represented the actual state 
of the earth. They merely proved that there were 
éosstble internal conditions which might give enormously 
great@r ages than physicists had been inclined to allow. 
Of my various results, I did not give one as more correct 
than another, although some may have seemed more 
probable than others. It was not my object to obtain a 
correct estimate. Indeed I tried to show that it was im- 
possible for a physicist to obtain such an estimate, as 
there were all kinds of possible assumptions which led to 
many different answers. ° 

The validity of my*reasoning in no degree rests upon 
the accuracy of R. Weber's results as quoted by me. In- 
deed, I only discovered these pesults when writing to Prof. 
Tait. In NATURE, Februfry 7, p.341, I have shown the 
extent to which the jpossible limit of the earth’s age is 
increased if Æ and ¢ increase with temperature and 
&/e remains constant. But I published this as an in- 
teresting mathematical result, and was careful to add— 
“Tt must be understoctl that my conclusions are really 
independent of whether R. Weber’s results are correct or 
not.” It is comparatively unimportant, byt R.. Weber 
has published another set of results which confirm those 
which ẹ quoted., The results, published on March 7 
for the first time, differ so uttetly from the two previous 
sets, that I venture to think there may be mistakes in 
transcribing. However that may be, Iam not concerned 
either to support or refute them.® é i 

I mentioned the possible great quasi-conductivity due 
to the ‘interior of the earth being a honey-combed mass 
containing liquid, and to tlfe ‘possible greater con- 
duction due to the presence of iron and other metals. 
Almost anything is possible as to the present intefnal® 
state of thefearth. Dr. Ramsay seems to think that 
there must be great quantities of eulphides inside, and 
these would probably be much better conductors than 
the surface rocks. ' 

Prof. Schuster, in discussiag the diurnal variation of 
terrestrial magnetism (PA:7. Trans. 1889, p. 467), comes 
to the conclusion that the electric conductivity of the 
earth must fe considerably greater inside than at the 
surface. š 

In all®probability there are no great” masses of liquid 
insige the eamh at the present time, but it is quite 
possible that until recent times convection in such masses 
may have been conveying heat from the Very inner earth 
towardséts surface, and the latent heat given, out by such 
masses of liqfid as they solidified would” be another 
potent factor. Some distinguished geologists say that the 
excessive folding which has occurred on the earth’s sur- 
face cannot be accounted for by the current assumption of 
physicists, which involves the result that, practically, no 
cooling has yet taken place peer the, depth of 120 
miles : my assugption is that cooling has taken‘place to 
much greateg depths. MOR 

All these thipgs, like the numbers published by R. 
Weber, support the argument if they are, correct, but 
they da not in any way destroy it if they are wrong. I 
was not leoking for a frobaġle age of the earth from the 
point of view of mere physics. I wished to show that the 
physics’ higher limit was greater than a few hundred of 
millions of years. i i f 

Mr. Clarence King’s paper appears somewhat incon- 
clusive. He assumes, possibly rightly, that the earth’s 
crust may have the properties of Dzadase ; experiment has 
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shown what is the rate of increase of the melting tem- 
perature with increase of pressure of this rock : Laplace’s 
hypothetical Jaw of increase of density downwards in the 
earth cannot be very wrong, and from this a law of in- 
crease of pressure downwards may be formulated. From 
these data Mr. King finds what are the temperatures at 
various depths, which if exceeded would mean liquidity. 
A liquid layer inside the earth’s crust being assumed to 
be impossible, Mr. King, trying all sorts of Kelvin solu- 
tions of a solid earth of uniform conductivity and 
uniform temperature, initially finds a maximum age of 25 
million years, the initial temperature being not greater 
than 2000° C.! Furthermore, higher initial temper&tures 
are not possible ! 

Now it is evident that if we take any probable law of 
temperature of convective equilibrium at the beginning 
and assume that there may be greater conductivity 
inside than on the surface rocks, Mr. King’s ingenious 
test for liquidity will not bar us from almost any 
great age. e ` 

(4) There remain, lastly, consigferations drawn from 
the age of the sun. -On the assumption that all the 
energy possessed by the sth was that due to the mutual 
gravitation of its parts, and that the sun is now of uni- 
form density, Helmholtz found that the sun may have in 
the past radiated as much as 22 million times his present 
annual loss. Langley found that the sun’s present rate. 
of radiation was under-estimated, and the statement of 
Prof. Newcomb may be taken as that of. Helmholtz, 
corrected. Newcomb says (“ Popular Astronomy,” p. 523): 
“ If we take-the doctrine of the sun’s contraction. as fúr- 
nishing the complete explanation of the solar heatMuring 
the whole period of the gun’s. existence, we can@eadily 
compute . . . ‘It is thu¢-found that ifthe sun had,’in.the 
beginning, filled all space, the amount of heat generated 
by his contraction to his present-volume would have been 
sufficient to last 18 millidn years at his present rate of 
radiation.” : e . 

Lord Kelvin pointed out (pp. 364-65, vol. i. “ Pop. 
Lectures”) that Helmholtz had assumed a sun of uniform 
density, whereas the sun’se density must increase very 
much towardse his centre, and .as a result of cal- 
culation on the assumption that -only “half of the 
original energy wag available (p. 374), that the 
radiation -was greater in the. past, and that the 
original collisions occurred practically simultaneously, 
he says: “We may therefore accept as the 4owest esti- 
mate for the sun’s initial heat 10,000,000 times a year’s 
supply at- present rate, but 50,000,000 or 100,000,000 as 
possible, in consequence of the sun’s greater density in 
his central parts.”, And again (p. 375) » “It seems there- 
fore, on the whole, most probable that the sun “has not 
illuminated the earth for 100,000,000 yeats, and almost 
certain that. he has not done sp for 500,000,000 years. 
This last number, then, is Lord Kelvin’s higher limit. 
After six yęars, in 1868, Lord Kelvin rgturne@l to the 
question, and he says (p. 53, vol. ii. “ Fop. Lect. and 
Addresses”) : “ The estimates here are necessarily very 
vague, but yet vague as they are, I do not know that it 
-is possible, upon any reasonable estimate, founded on 
known properties of matter, to say that we can believe 
the sun has really illurginated the earth for five hundred 
million years.” e 

In his R.I. address of 1887 Lord Kelgin gave no 
higher limit. I think that, on his specified assump- 
tiong in giving these large numbers, he has been 
very generous; for, taking Mr. Homer Lane’s deter- 
mination of the internal densityof the sun, I firtd that the 
Helmholtz total energy need only be multiplied by 
about 23. If, however, instead of taking, as Mr. H. Lane 
did, 1°4 as the ratio of specific heat, we take a less 
number, and there is no reason why we should not, we 
find much greater densities towards the centre, and a 
much greater total energy and age. Still, I think that it 
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is only when we escape from the above assumptions that 
we can see our way to increase the higher limits which 
have been quoted. 

To justify the ‘Helmholtz hypothesis of mere mutual 
attraction, initially, between the portions of matter which 
form the sun, Lord Kelvin (“ Pop. Lect.,” vol. i., pp. 
411-3) dwells upon the great improbability that any parts ` 
of the sun possessed much initial velocity. He shows 
that if two bodies, A and B, came together to form the 
sun, whén the bodies were still far apart before collision, 
the motion of the centre of B relatively to A, must have 
been directed with great exactness to pass nearly through 
the centre of A (as the sun has a comparatively small 
moment of momentum), and this was very improbable 
if the bodies had initial velocities. But this argument is . 
only satisfactory when the bodies coming together are 
twoin number. For example, let us imagine in early 
times a sun of half the mass of the present one, but of 
many times its diameter. It is possible that its radiant 
energy was supplied by meteors. If the meteor feeding 
was in excess, the sun became larger in volume. If 


there was too little meteor feeding, the sun became 


smaller. Even if there was a very excessive supply for 
a short time, say, by the incoming of a- huge meteor, we 
need not assume excessive radiation in consequence. 
Such meteors may have come from stellar space with 
great initial velocities, and may have possessed before 
collision many times the kinetic energy which a 
mere solar system meteor of the same mass would 
possess.! If-there were many such meteors, their paths 
might be enormously.out of line with one another and 
with the centre of the sun, and yet we need not imagine 
them to alter much the moment of momentum of the 
sun about its axis. If we look for the probable age of 
the sun as deduced from mere physics, we ought to take 
Helmholtz’ condition of mere mutual attraction, the 
Helmholtz calculation being corrected of course for 
greater internal density ; but if we look fora higher limit 
to the age of the sun, it is difficult to see why we may 
not multiply Lord Kelvin’s total energy and age of 500 
million years. 

. Again, the ages determined by Von Helmholtz, Prof, 
Newcomb, and ‘Lord Kelvin, are given on the uniformi- 
tarian assumption that the sun has been radiating energy 
always at his. present rate. , If we may imagine that for 
long periods the sun radiated at a smaller rate, 
whether because his mass was smaller, or because 
of his atmosphere, we again have an increase 
to the calculated age. Prof. Newcomb seems to 
have noticed this, and to meet the objection 
(p. 525, “Popular Astronomy”) he says, “that a 
diminution of the solar heat by less than one-fourth of 
its amount would probably make our earth so cold, that 
allthe water on its surface would freeze, while an increase 
by much more than one-half would probably boil the 
water all away.” On account of this exigency, indeed, 
he reduces his previous estimate in the ratio of nine to’ 
Gve. This statement ought to have the careful consider- 
ation of men who know more about astronomical physics 
than Ido. It means that if the earth were now 15% per 
cent. further away from the sun, there would be no water 
and no life, only ice ; and if we were 18'4. per cent. nearer 
the sun, there would be again no water and no life, only 
steam. It becomes an important question, is there no 
life, is there no water on the planet Venus which has 
twice our solar radiation? Is all its water in its atmo- 
Sphere as steam? Again, Mars has only 40 per cent. 
of our selar radiation; is there no life, no water, 
only ice upon Mars? I have no right to speak 
on such a subject, but I understood thať the atmo- 
sphere of Venus was much like that of our own planet, 
and that the water of Mars is not all ice, for his polar 


1 The velocities of stars are probably much less than the possible velos 
cities of smaller bodies. 
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snow-caps are seen to melt in summer. True, they may 
be solid carbonic acid, but I have recently read that the 
green colour of vegetation had been observed to appear 
and disappear regularly on the planet. If there is little 
water on the surface of Mars, I should imagine that this 
is rather due toits having soaked into the crust, which is 
probably colder underground than ours. Prof. Newcomb 
has evidently not thought of Mars in this connection, for 
elsewhere he says: “If there are any astronomers on 
Mars...” On this question I venture to quote Lord 
Kelvin, who said, in 1887 (“ Pop. Lect.,” vol. i. p. 376), 
that “the intensity of the solar radiation to the earth is 
64 per cent. greater in January than in July; and neither 
at the equator nor in the northern or southern hemi- 
spheres has this difference been discovered by experience 
‘or general observation of any kind.” It is difficult to 
imagine that if the effect of 6} per cent. cannot be de- 
tected, 25 per cent. should convert all the water to ice 
and destroy all life. 

Even if a small diminution of the solar radia- 
* tion produced a very cold climate on our present 
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earth, we must remember that the earth’s atmosphere 
p 


may have been very different in the past ; theearth may 
have been very greatly blanketed, and the surface may 
have been actually warmer, although there was much 
less solar radiation. 
important in this connection than the amount of solar 
radiation, is evident if we consider Langley’s determina- 
tion that in the tropics, if there were no atmosphere, the 
temperature of the surface of the earth would be — 200°C. 
Any addition to the quantity of air in our present atmo- 
sphere means an increase of the temperature of the rocky 
surface. But in the past, not only may there have been 
more atmosphere, but there may have been a very de- 
ferent kind of atmosphere. Again, we must consider a 
possible great amelioration of climate due to the earth® 
internal heat. It could not occur by mere conduction, 
but it is quite possible that for many millions of years 
there was great blanketing by clouds of watery vapour, 
and that underneath these blankets half the surface of 
the globe may have been a lake, or a number of lakes, of 


melted lava, which may have carried large amounts of | 
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The Tokio Seismological Obs@vatory. * 


That the atmosphere is far moree 


heat convectively from considerable depths, this heat 
again being carried about convectively by the earth’s 
atmosphere, keeping the solid parts of the earth’s sur- 
face in a fit state for the existence of low forms of animal 
life. It is possible that at the present time the surface 
of Jupiter, which receives a very small intensity of solar 
radiation, may havesolid parts surrounding watery lakes 
and oceans capable of supporting life because of the 
existence of many lakes of melted lava. 

To sum up, we can find no published record of any 
lower maximum age of life on the earth as calculated by 
physicists (I leave out the estimates based upon the 
assumption of uniform density in the sun, and also 
that of Mr. Clarence King) than 400 million 
years. From the three physical arguments, Lord 
Kelvin’s higher limits are 1000, 400, and 500 million 
years. I have shown that we have reasons for believing 
that the age, from all three, may be very considerably 
under-estimated. It is to be observed that if we exclude 
everything but the arguments from mere physics, the 
probabl? age of life ow the earth is much less than any of 

o 
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' . 
the above estimates; hyt if the palæqptologists have 
good reasons for demanding much greater times, I see 
nothing €rom the physicist’s point of view which denies 
them four times the greatest of these estimates. 
JOHN PERRY. 


SEISMOLOGICAL OBSERVATORY 
DESTROYED AT* TOKR). eœ 


"THE destryction by fire of the Seismological Observa- 
L tory and „Library, at°Tokio, Japan, has already 
P begn referred to in these ĉolumns (p. 533). ‘he valuable 
work wich Prof. Milne has accomplished during his 
long stay ia Japan is wel known to our readers ; and it 
is to be hoped that means for its continuance will be fully 
provided. By the kindness of Japanese friends, Prof. 
Milne has been able to make observations in a temporary 
home since the fire, and it will not be for lack of en- 
| thusiasm and activity if a new observatory is not soon in 
working order. We print below extracts from Prof. Milne’s 
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optimistic account of the fire, and accompany it with a : 


view of the Observatory buildings and house. 

“Tt came. at last. On Sunday morning, the 17th 
February, at 7.30 a.m., I was alarmed by the cry of fire, 
and at 8 o’clock I was looking at smoking ruins in 
the midst of my two armsful of.salvage (which I took 
good care should include my last yedt’s photographic re- 
cords), receiving cards of condolence from high personages 
and presents from the neighbouring shop-keepers—like 
bottles of beer, boxes of eggs, and oranges—and all this 
while the fire engines were vigorously pumping. I saw 
that nothing more was to be saved, but before the flames 
were out, my colleague, Mr. C. D. West, set to w8rk to 
take a series of snap-shots with his hand-camera. The 
results look like fogged plates, but they show amongst 
other things the effects of heat upon my big stone column. 
On: Tuesday, I used some of the pieces as illustrations to 

_a geological class as illustrative of the action of lava 
streams upon rocks they occasionally flow over. The 
President of the University, who very kindly hag hurried 
from his house to see me and my Suins, had a new house 
ready for me before my own had done smoking, and I am 
now init arranging furniturg I have hired, sorting through 
heaps of charred paper, and Setting ready to set up two 
new pendulums. These latter, if they work well, I hope 
to bring with their records to England, to show as a type 
of instrument which may be able to record movements 
which go round the globe and possibly through its 
interior. When earthquakes afe recorded throughout 
Great Britain, it will not be necessary*to always intro- 
duce a convarsation with remarks about the weather. 

“As nearly all the Zransactions of the Seism@logical 
Society were packed up to go to Europe, a few tat had 
middle places in the béxéS may be saved, but I doubt if 
even out of 2500 copies I shall get more than two or 
three hundred. All my old earthquake books, some of 
which even dated fron? 1500 and 1600, but which were 
perhaps more curious than useful, seem to have gone. 

“Instruments were fused or vapourised. Sixteen 
specially constructed clicks, which would turn drums 
once a day, once a week, oredrive a band of paper for two 

° ye&rs, togetherewith seismographs andehorizontal pendu- 
lums, self-recording thermometers and barofaeters, micro- 
scopes, and a museum of old and new contrivances, are 
now on the scrap heap. Until to-day, I felt that I had 
the observatory I intended to put up in England 
completely furnished, and $ was proud of thè furniture. 

“ The fire broke out in the midst of a pile of wood in 
an out-house, and this with a nice wind blowing on a 
Sunday morning when there was no one near to help. 

“And now I, have next to notking—decorations, 
medals, diplomas, clothes, manuscripts, extendtng over 
twenty-five years, and everything else has¢one to smgke ; 
still it is not altogether a misfortune. 

*“ Looked at fh the right way, like an earthquake, a fire 
may after al] be a blessing in disguise ; but, ofcourse, it 
is sometimes pretty well wrapped up. 

“ Dies iræ, dies illa, 
Solvet saeclum in favilla.” 





TERRESTRIAL HELIUM ? 
HAVE received the following letfer end enclosure 
from Prof. Thorpe :— ° 
. ie “ University of Glasgow, April 16 
MY DEAR LOCKYER,—The enclosed extraet from a 
letter just received from Cleveeof Upsala may be of in- 
terest to you. “ Ever yours, 
“T. E. THORPE.” 


I 





_ “I have got from Mr. Crookes a letter in which he 
informs me that the gas in Cleveite contains the long- 
searched for helium. 
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“This letter arrived exactly the very day one of my 
pupils, Mr. Langlett, tried to get the gas of Cleveite. in 
my laboratory. The gas given off from my mineral did 
not contain a trace of argon. The spectrum has been 
examined by Thalén, who found an exact coincidence of 
the line of the gas with the helium line and besides some 
others :— $ 


Wave-length. Intensity. 
6677 half-strong 
5875°9 strong: helium 
5048 half-strong 
5016 strong 
4922 half-strong 
4713°5 weaker 


“ I have sent a letter about it to Berthelot. If you like, 
you may communicate the result to the Chemical 





Society, Mr. Ramsay, Crookes, and other friends. .. . 
An experiment to determine the specific gravity did not 
give trustworthy results, but seems to indicate that it is 
a very light gas, still more heavy than hydrogen. Will 
this gas fill the gap between hydrogen and lithium? 
will become very interesting to see. What makes me 
much curious ie that ourhelium gas was free from argon, 
and that Mr. Ramsay’s (according to Comptes rendus) 
did contain that curious stuff. Is there any relation 
between argon and helium, and are we facing a new 
epoch in chemistry?” 


Although my results are not yet complete for publica- 





tion, the foregoing communication makes it desirable that 
I should state at once that immediately on the publication 
of Prof. Ramsay’s statement, by the kindness of Mr. L. 
Fletcher I was enabled to study the gases given off by 
Cleveite by heating in vacuo, a method I have used for 
metals and meteorites. 

A very small quantity of Cleveite is all that is necessary 
to obtain a considerable volume of the new gas, which 
comes off associated with hydrogen. 

I have now examined several tubes. I have found no 
argon lines ; I have not found the lines, other than the 
yellow one, given by Crookes; butlines have been recorded 
near some of the wave-lengths given by Thalén, especially 
the one at 6677, near a line I discovered in the chromo- 
sphere in 1868.. So far the sky has not been clear 
enough to enable me to determine by direct comparison 
with the chromosphere the position of the line in the 
yellow with great dispersion. 





J. NORMAN LOCKYER. 


NOTES. 


In honour of M. Berthelot, and as a demonstration of the 
power and progress of science in France, a banquet was held at 
Paris a few days ago. Nearly eight hundred guests were 
present, among them being M. Brisson, President of the 





Chamber of Deputies, and M. Poincaré, Minister of Public 
Instruction. . Upon the invitation cards were printed the 
words: ‘* Hommage à la science, source de l’affranchissement 
de la pensée.” M. Poincaré made an eloquent speech in praise 
of the work done by the eminent Secretary of the Paris 
Academy of Sciences, and M. Berthelot, in his reply, dwelt, at 
s@ne length, upon the beneficial influence of science on social | 
apd moral, as well as material, progress, Science, he said, 
had for it? only guide the love of truth, and confidence in its 
finaltriumph. Proved under all circumstances, and strengthened 
every day by success, the scientific method had become the 
principal source of the moral and material progress of society. 
In fact,-science was the source of all progress accomplished 


Í by the human race. Every one knew that, during this century 


It - 


. 


referred to the extraordinary activity of the author. 
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science had conferred great benefits upon civilised peoples by 
the application of its results and laws to mechanical, chemical, 
and electrical industries, But M, Berthelot held that material 
progress was the least of the fruits of scientific work ; he claimed 
for science the more extensive domains of the moral and social 
world, and vindicated the position taken up by him in his article 
on ‘* Science et la Morale,” which appeared in the Revue de 
Paris, The speech and the banquet may be taken as an effec- 
tual reply to those who question the benefits of scientific 
investigation in France. 


ONLY last week, in announcing the publication of the fourth 
edition of Prof, James D. Dana’s ‘Manual of Geology,” we 
We regret 
this week to have to record his death, at eighty-three years of 
age. Another eminent man of science who has just passed 
away is Prof, Lothar von Meyer, at the age of sixty-five. 


REU TER’S correspondent at Toronto reports that the Provin- 
cial Legislative Assembly of Ontario has authorised a grant of 
7500 dollars towards defraying the expenses of a meeting of the 
British Association for the Advancement of Science to be held in 
Toronto in. 1897, should the Association accegt the invitation to 
hold a meeting there. 


Mr. R. Fircu, whose name is especially well known among 
archeologists and geologists of Norfolk and Norwich, and 
who, three years ago, presented his collections to the Norwich 
Museum, and provided cases for them, has just died, at the 
advanced age of ninety-three. 


Joun Apams RYDER, Professor of Embryology at the 
University of Pennsylvania, died on March 26. 


Pror. James E. Oiver, the mathematician, who was 
connected with the Cornell University faculty for twenty-five 
years, died at Ithaca, on March 27. He was born in Port- 
land, Me., July 27, 1829. He grad uated at Harvard in 1849, 
and received in the same year the appointment of assistant 
editor in the office of the American Nautical Almanac, “He 
became in 1871 assistant professor of mathematics at Cornell 
University, and in 1873 was appointed to the chair as Professor. 
He was a member of the American Academy of Arts and 
Sciences, the? American Philosophical Society, and the National 
Academy of Sciences. 


A MONUMENT to the late Prof. Villemin, who-added so much 
to the knowledge of the nature of tuberculosis; has just been un- 
veiled at Val-de-Grace. A monumental souvenir of- the late 
Prof. G. Pouchet was also unveiled a few days ago, at Pére- 
Lachaise. 


THE Home Secretary, on the application of the East Riding 
County Council, has made an order prohibiting the taking or 
destroying of wild:birds’ eggs on the promontory of Spurk 
for a period of five years. Spurn Point is one of the chief 
places of deposit by sea birds of their eggs on the Yorkshire 
coast, and of late years there has been wanton destruction of 
both sea-gulls and their eggs. 


A CORRESPONDENT informs us that a very bright meteor was 
seen at Tayport, N.B., at roh. 4m. p.m., on Saturday, Apri? 
13. It started at a point a little to the east of Vega, and was 
moving almost directly towards Saturn. It was visible for about 
six seconds, and seemed to have a jerky motion. It was more 
brilliant than Venus, and was elongated in shape. The 
weather was very clear and quiet at the time of observation. 
The meteor’s direction of flight was, approximately, from 270° 
+ 40° to 22°- 7°. 
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Siz Josepn Fayrer, Sir Guyer Hunter, and Mr. Jonathan 
Hutchinson, the adjudicators, have (says the British Medical 
Sournal) awarded a prize of fifty guineas to each of the follow- 
ing essays, sent in in response to the invitation of the Leprosy 
Fund : “f On the history of the decline and final extinction of 
leprosy as an endemic disease in the British Islands,” by Dr. 

| George Newman; ‘‘©n the conditions under which leprosy has 
declined in Iceland and on the extent of its former and present 
prevalence,” Dr. Edward Ehlers (Copenhagen) ; ‘‘ On the facts 
as to the recent increase of leprosy at the Cape and its present 
prevalence in South Africa,” Dr. S. P. Impey (Medical Superin. 
tendegt, Robbin Island); “On the reputed recent increase of 
leprosy on the Australian Continent ; its extent and possible 
causes,” Dr. Ashburton Thompson ; “On the conditions under 
which leprosy prevails in China, Cochin China, Batavia, and 
the Malay Peninsula,” Dr. James Cantlie (Hong Kong)... On 
some of the subjects for which prizes were offered no essays 
were sent in, and some of the essays sent in were held 
not to meet the terms of the competitidh. The successfuy 
essays will be printed “gna published at the expense of the 
Fund. 

©. a? 

ABOUT 11.15 on Sunday night, shocks of earthquake of vary- 
ing intensity were felt over a considerable portion of Austria- 
Hungary, extending from Vienna to the Adriatic coast and the 
adjoining islands in one direction, and from Salzburg to Agram 
in another. In Vienna, &ccording to the 7zmes correspondent, — 
the shocks were slight. Clocks were stopped, however, in 
parts of the town, and windows were heard to rattle. The 

-vibrati 6ns are reported to have proceeded from south to north. 
The e@tthquake would seem to haye reached its greatest in- 
tensity within a triangle formed by Laibach, Trieste, and Fiume. 
At Laibach no fewer than twenty-five shocks were noticed, 
and they continued until seven o’alock on Monday morning. 
The collections in the Laibach Museum are said to have been 
almost entirely destroyed. At Trieste several vibrations were 
felt, one of which was of ten secofids duration. Many buildings 
have been more or less damaged. Tremors of still longer, 
duration are reported from Krainburg. Shocks of less violence 
occurred at Wlagenfurt, Leibnitz, Luttenberg, Agram, and else- 
where. Four distinct vibrations were felt at Venice : the first, 
which took place at 11.17 p.m., was very severe, and lasted 
twelve secogds. Severe shockgof earthquake were also felt in 
Italy, at Ferrara, Udine, Treviso, and Padua. 





kd 

We have on various occasions given short descriptions in these 
pages ofg:xperinterts carried on by different investigators with a 
view to discoveng a practicable method of telegraphing over a 
confiderable distance without metallic wires connecting the two 
stations. Among the observers who have dev®ted a considerable 
time to this problem may be mentioned Mr. Prgece, the chief 
engineer of th e Telegraph Department of the Post Office; and 
it is to this gentleman we owe the first practical application of 
the method of telegraphing by induction. During last week the 
submarine cable connecting Oban with Auchnacraig broke 
down, and the telegraphic messages have since been passed be- 
tween these two places (distant abdfit six mies) byemeans of 
Mr. Preece’s jpabtive method, A gutta-percha insulated wire, 
one and a half miles long, Was laid along the ground from 
Norven, whilst on the Islaftd of Mull use was mage of thaordin- 
ary oveshead line. connecting Craignure with Aros. The dis- 
tance between the two parallel wires was about 34 miles, the 
Sound of Mull being here at its narrowest. Using a vibrator 
as transmitter, and a telephone as receiver, the usual messages 
were successfully dealt with until the cable was repaired, the 
whole experiment forming a very interesting event in the annals 
of telegraphy. 
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A PAPER which will have considerable interest for those who 
have to design and use electrical apparatus, where wood or 
slate is often used as the insulator, appears in the Pro- 
ceedings of the American Academy. The subject of the paper 
is the electrical resistance of certain poor conductors, such as 
wood and stone, and is by Mr. B. O. Peirce. The author has 
examined a great number of samples of different kinds of woods 
and stones under different conditions as to dryness, a most im- 
portant point, and although, as might be expected, the individual 
results differ somewhat widely, he considers the mean results 
give a very fair idea of what may be expected in practice. The 
author has also tried the effect of soaking the different majerials 
in hot melted paraffin, and finds in every case, especially if the 
specimen has been previously well dried, that such treatment 
not only increases the specific resistance, but by preventing the 
absorption of moisture prevents the falling off in the resistance 
otherwise observed when such bodies as stone or wood are ex- 
posed in a damp place, The following are some of the resu Its 
for the specific resistance obtained in megohms ; the fyst num - 
ber denotes in each case the lowest galue observed, and ;the 
second number the mean value:—Mahogany 310, 610; hard 
pine 17, 1050; white pine 368, 1470; wulcanised fibre 3, 60 ; 
slate 184, 280; white marble 2000, 8800, The samples of 
wood were all well seasoned, and the resistance was measured 
in the direction of the grain, the resistance across the grain 
being generally from 20 to 50 per cent. higher. The samples 
of stone were dried in the sun for®about three weeks before 
being tested. e 


A SIMPLIFIÉD phonograph is described by A. Kéltzog in the 
Centralzeitung fiir Optik unde Mechanik. A conical traciag 
point is used for recording @he sound waves, This has the 
advantage of durability, and if it should wear out on one side, 
it need only be jturned round its axis. The tracing-point is 
attached to one arm of a lefer, the second and longer arm being 
provided with amembrane. For some purposes the membrane 
is replaced by a stretched stying. The cylinders consist of a 
very hard soap. They will stand several hundred renderings, 

eAiter use they can be turned fown by 002 mm., so that one 
. : Ld 
cylinder will suffice for 200,000 words. ®, 

In the Comptes rendusof the Paris Academy of Sciences of the 
ist inst., as briefly stated in our abstract last week (p.576), Prof. 
Mascart presented a note by the Abbé Maze, stating that in a 
collection of astronomical docufents at the Natioffal Observa- 
tory, a register had been found containing thermometrical and 
other observations made by the astronomer I. Boulgiau, between 
25 May, 1658, and 19 September, 1660. Up to the present 
time, it was not known that observations Had been made at 
Paris prior to those of Lahire. These observatgons are of some 
interest, being among the earliest thermometrical readings on 
the continent, an@ they fill up a°gap in the climatological 
history of Parig It is also noteworthy that the thermometer 
used was one of the Academy del Cimento. 


A RECENT number of Modern Medicine and Bacteriological 
Aeview contains a notice of Dr. Pictet’s interesting experiments 
on the application of intense cold as a therapeutic measure. 
According,to thisgavestigater’s observations, calorific radiations 
of a lower temperature than ~ 65° pass through all the ordinary 
conductors of heat; a fur overcoat or a wooden Woard offering 
no mge resistance than a pane of glass or dher transparent 
medium to the*passage of a sunbeam. Dr. Pictet experigente 
upon himself in a frigorific well, in which a tempgrature of 
— 100" C. to 110° C, was maintained. He was wrapped in 
warm clothes and thick furs, and at the end of four minutes 
he stated that he experienced intense hunger, which in- 
creased; after eight applications of eight or ten minutes 
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duration his appetite became normal, and his digestion greatly 
improved, 


THE last number of the Bodletino of the Italian Geographical 
Society criticises the proposed nomenclature of some of the 
rivers of East Africa, as given in a sketch map in the Geo- 
graphical Fournal illustrating the explorations of the American 
traveller, Dr. Donaldson Smith. The names to which the 
Italian Society objects are those of Dr. Smith himself and of 
his English companion, Mr. Gillett, which have been applied 
to the upper and middle course of the Webi Shebeli and the 
Web respectively. We are bound to admit that the criticism 
is well-founded, as it is contrary to authorised usage to apply 
European names when the native names can be ascertained. 


explorations, discover some features still unknown which may 
fitly be called after him and perpetuate the memory of his ex- 
cellent geographical work. 


Mx. H. RUTGERS MARSHALL, whose work on ‘ Pain, 
Pleasure, and A'sthetics” was reviewed in NATURE (vol. L p. 3), 
contributes to the April number of Mind an article, ‘‘ Emotions 
versus Pleasure-Pain,” in further elucidation of his views. Mr. 
Marshall is fully live to the importance of evolutionary de- 
velopment, and his treatment of the emotions is therefore of 
interest to students of comparative psychology. It is unfortu- 
nate, however, that the term ‘‘instinct ” is used in dn’ extended 
sense which will scarcely be acceptable to those who approach 
the subject from the biological side. The phrases, “imitation 
impulse,” ‘‘art impulse,” ‘ benevolent impulse,” would appeal 
to them as more satisfactory than ‘imitation instinct,” “art 
nstinct,” &c., since they have grown accustomed to the appli- 
cation of the term instinct to the manifestation of particular 
activities. But a consensus of opinion on psychological nomen- 
clature seems at present impossible. And in any case, Mr. 
Marshall’s views are well worthy of careful consideration. 





AN experiment of considerable interest in connection with 
the transmission of optical signals has been performed by 
M. Charles Henry at the Depôt des Phares. The question 
was whether rhythm in a succession of signals increases or 
diminishes their visibility? ‘This was solved by means of a 
revolving drum, the surface of which contained sixty holes 
illuminated by a source of light placed at the’axle. The drum 
was 3 feet across, and was driven by clockwork. By varying 
the speed of the drum and the brightness of the light, and by 
closing some of the holes at regular or irregular intervals, all 
the conditions of the experiment could be varied at pleasure. 
The chief difficulty in this, as in most physiological experi- 
ments, lay in bringing the eye back to its original state after 
each experiment. It was sometimes found impossible, even 
after keeping in the dark for close upon half an hour, to restore 
the observer’s eye to its original state of sensibility. But it was 
conclusively shown that it is possible. to increase the range 
through which an optical signal will carry by arranging the 
succession of flashes according to a sufficiently complex non= 
rhythmical law. 


PROBABLY no better example of an invention borrowed or 
adapted from nature could be found than is afforded by the 
sand-blast. As is well known, the invention, now a quarter of 
| @ century old, consists of a stream of sand or other abrasive 
powder, usually dry, but sometimes mixed with water, projected 
wish more og less force and velocity to strike and pulverise the 
surfaces of glass, stone, metal, and other materials upon which 
it is directed. The many applications of this*method of 
abrasion were recently described by Mr. J. J. Holtzapftel, at 
the Society of Arts. It appears that glass is almost immedi- 





We have little doubt that Dr. Smith will, before the end of his- 
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ately depolished by the blasts now in use, and but a compara. 
tively short time is required to pierce and cut apertures thr ough 
sheet and plate glass. Stone, marble, slate, and granite are 
jast as amenable to the action of the sand-blast. Iron, steel, 
and other metals have their surfaces easily reduced, and 
smoothly or coarsely granulated, according to the force and 
abrasive powder used. It is remarkable that it is by no means 
necessary that the abrasive be harder than the material to 
which it is applied; thus, hardened steel and corundum are 
readily pierced with sand, The blast is not only in use for 
producing a uniform granulation on sheet glass ; it is also em - 
ployed for frosting the bubbles of incandescent lamps and the 
like ; for the decoration of glass ware, and the labelling of 
_ graduated measures. In metal, the hard scale, so destructive to 
cutting tools, is removed from castings and forgings by the 

blast. On stone, slate, and granite the sand-blast is used for 
incised carving and inscriptions in intaglio or relief, and for deli- 
cate drawing for lithography. A print of a child’s head, exhibited 
by Mr. Holtzapffel, was an astonishing example of the delicacy 
of treatment obtainable by the process. Among other purposes, 
the blast is employed for removing fur and deposits in 
tubes and tanks; for cleaning off accumulations of paint and 
dirt within iron ships ; for decorating coat #nd other buttons ; 
for piercing the apertures in glass ventilators; for marking 
pottery, and in the manufacture of ornamental tiles; for re- 
facing grindstones, emery, and corundum wheels ; for granu - 
lating celluloid films for photography ; and on wood, to bring 
out the grain in relief, and, latterly, for blocks for printing. 

These many and various applications of sand-blast processes 
show that the art has developed in an extraordinary maan er 
since it was introduced by Mr. Tilghmann in.1870. 


Dr. H. WiLD has published, in the Zapiski of the st? 
Petersburg Academy of Sciences, a very important investiga tion, 
entitled “New Normal Air-Temperatures for the Russian 
Empire.” In a former paper upon this subject, the data for 
the monthly, yearly, and five-yearly means were broaght dow n 
to the year 1875, while in the present work observations ha ve 
been included to the year 1890, and comprise materials from no 
less than 575 stations, of which 244 are new. 


THE additions to the Zoological Society’s Gardens during the 
past week include an Irish Stoat (Putorius hibernicus) from 
Ireland, presented by Viscount Powerscourt ; a Grey ,Parrot 
(Psittacus erithacus) from West Africa, presented by Mr. A. A. 
Dowty; a Cape Viper (Causus rhombeatus) from South Africa, 
presented by Mr. J. E. Matcham ; two Elephantine Tortoises 
(Zestudo elephantina) from the Aldabra Islands, Seychelles ; 
four Indian Pythons (Python molurus): from India, deposited ; 
a Barbary Wild Sheep (Ovis tragelaphus), born in the 
Gardens. 


OUR ASTRONOMICAL COLUMN. e 


Lunar River BEDS AND VARIABLE Spots,—The highly 
favourable atmospheric conditions at Arequipa have enabled 
Prof. W. H. Pickering to make numerous observations which 
have a special bearing on the question of the existence of water 
on the moon (dunais Harvard College Observatory, vol. xxxii. 
part 1). In addition to the ordinary rills, Prof. Pickering has 
catalogued thirty-five narrower ones, which, from their resemb- 
lance to terrestrial watercourses, he does not hesitate to mgafd 
as “river beds.” These are wider at one end than at the 
other, and the wide end always terminates in ẹ pear-sh®&ped 
craterlet. Most of them are only a few miles in length, and a 
few hundred feet in width at the widest part, and, except when 
very deep, they are very difficult objects. The largest and 
most readily observed has its origin in the Mount Hadley range 
in the Apennines ; its course lies a little north of west, and its 
total length is about sixty-five miles. There does not appear to 
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be any reason to suppose that these formations actually contain 
water at the present time, but Prof. Pickering brings forward 
other evidence in favour of the presence of a small amount of 
moisture on the lunar surface. ` 

Certain variable dark spots have been detected in different 
regions, many of them lying inside craters, others symmetrically 
surrounding craterlets, and others in the dark maria, or ‘* seas,” 
In the central craterg, such as Alphonsus, the spots are darkest 
just after full moon, when shadows are geometrically impossible, 
and they are invisible when the shadows are strongest, ‘‘T 
called upon to offer an explanation of the phenomenon, we 
seem forced to call in the aid of water as an active agent.” 
Still, the dark spots cannot be simply ponds, as one of the 
spots in Alphonsus for a portion of the time covers and darkens 
the Sopes of a small hill near the crater-wall. ‘ This seems 
to effectually overthrow the hypothesis of a free liquid surface, 
as well as the suggestion that the dark colouration may be due 
to frozen ground that has partially thawed. . . . Vegetation 
would undoubtedly explain away all our difficulties ; but before 
we resort to such an extremity, it is evident that we need more 

| facts upon which to base our theories.” 

The Mare Tranquilitatis is said to be almost covered by these 
variable spots, and Prof. Pickering states That the changes may 
be seen with the ee es telescope, or even with the naked 
eye; until past first quarter this area is lighter than the Mare 
Crisium ; it then rapidly. beconges the darker of the two until 
after full moon, when‘it agatn becomes lighter. 

The changes in some of the spots are readily seen in the 
beautiful photographs which illustrate the memoir. 


THE ULTRA-VIOLET SPECTRUM OF THE CoRONA.—With 
spectroscopes in which the optical parts are made of glass, it is 
only possible to photogr&ph the spectrum in the ultra-violet as 
far as wave-leng#h 360 ; but when the spectroscopic train con- 
sists of quartz and Iceland spar, a more refrapgible region is 
open è investigation. One of the spectroscopes employed in 
Africa by M. Deslandres during the 1_*al eclipse of the sun on 
April 16, 1893, was of the lattes form, and a plate exposed for 
four minutes gives for the first time some information as to the 
coronal spectrum in the extreme ultra-violet (Comptes rendus, 
April 1). The slit of the spectrascope cut the image of the 
corona along the equatorial diameter, and to facilitate the reduc- 
tion of wave-lengths, the spark-spectrum of iron was photo- 
graphed on the same plate. The photograph shows the spec- 
trum of the corona to consist of bright lines superposed on a 
continuous spectrum. In they blue, the continuous spectrum 
reaches a height equal to two-thirds the sug’s-diameter, but tt 
diminishes hth in height and intensity until about A 300<it is 
almost reduced to zero, Forty lines gre tabulated from A 308 
to A 362; one at A 3170°9 appears to reach a great height in 
the solar atmosphere, and others at A 3164°5, 3189°5, and 
3237°1, arg comparable with the hydrogen lines He, H., and 
H, The remaining lines ma} belong either to the chromo- 
sphere or corona ; but M. Deslandres considers the fact that they 
are shown wth a small image on the slit, to be in favour of 
the view that they are coronal. Most of the lines cannot be 
identifigd with kaown substances, and they probably represent 
gases of low atomic weight. 


STELLAR PARALLAXES.—A very suggestive investigation of 
stellar parallaxes in relati®n to magnitudes and proper motions, 
has bega carried out by Mr. T. Lewis (Observatory, April). 
The parallaxe@ adopted are the means of the ealues obtained 
| by various observers, and from these the velocities across the 
line of sight have been derived by dividing the proper motions 
by the parallaxes and reducing to miles per second. The con- 
clusions suggested by the tables given are: * (1) Leaving out a 
few of the brightest stars, the parallaxes are constant down to: 

27 magnitude. (2) After 2°7 mag. is reaqped, the parallaxes 
| are doubled andgremain practically constant to 8'4 fag, (3) Up 
to the 3rdg mag. the velocities are very small, averaging 
about 9 miles per second, wfile after the 3rd mag. the velocity 
ds 38 miles per second.” It seems probable thaj in our 
immediate neighbourhood there are a few stard of exceptional 
brilliancy (about 8) and a few smaller stars, of which nearly 40 
are at present known ; while stars of mag. I to 3 are as a class 
far outside this inner space, and have very small velocities. 
The investigation confirms the accepted idea that a measurable 
parallax accompanies a large proper motion, and shows, further, 
that this holds good whatever the magnitude of the star 
| may be.: 
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THE SUN’S PLACE IN NATURE} 
IV. 
TH! difference in the appearance of spectral lines and 
flutings having been explained, I now go on to state that 
the luminosity referred to, as seen in the meteorite experiment 
was not one of the lines in the spectrum of magnesium, but one of 
the flutings. I will next throw this on the Screen (Fig. 17), and 
you will at once see the point. Here is the spectrum of magnesium 
obtained at the lowest temperature at which we can get any light 
from it at all. We have a fluting, which resembles closely the 
carbon fluting, but in a different part of the spectrum. We see 
that its brightest part is coincident with a certain part of the 
solar spectrum ; and it so happens that the position of thẹ& line 
which Dr. Huggins had observed in the nebulæ lies very near 
the same position of the solar spectrum. a 
That, then, was one argument out of a great numberfin favour 
of the view that the luminosity to which the bright line of the 
nebula was due, might really be produced in the nebule by 
collisions of meteorites among themselves, rendering luminous 
the vapours of magnesium which we knew to be wherever there 
are meteorites. e . 
Now, an additional argument for that Piew was found in the 
fact that almost every observer, includi Dr. Huggins himself, 
had stated that as seen in the spgctrum of a nebula the line did 
look somewhat different on one Sdeto wifat it did on the other, 
and references were made to its being more degraded on the 
left-hand side than it was on the right. I had frequently 





Fic, 27.—Spectra of burning magnesium compared with solar spectrum. 
(1) Sun, (2) Magnesium 


observed myself that the line representing the chiefine of the 
nebulæ was degraded to the left, never to the right, over parts 
of the nebula of Orion which were more brilliant than the others ; 
and at the same time that another line—about Which more 
presently—instead of being degraded to the left, like this one, 
was equally eased off dn both sides (Fig. 18), so that the agrument 
was complete that the appearances presented by this line 
were not due to any instrumental defect, because, in that cafe, 
all the lines would have behaved in tle same abnormal manner. 
Hence then I found myself justified in concluding and sub- 
sequently stating (1) that the position of the rgeteorific dust- 
line was coincident with the line of the nebule in the apparatus 
which I used, and (2) that it resembled it in appearance. 

What I had next to do in the matter was, of course, to carry 
the thing as far towards the truth as I could. We can never 
find out the whole truth, but it is better to have a part of the 
truth than none at all. ence I started a new method of 
attack, whi@h, you will note, differs very considerably from any- 
thing you have seen before. I have here a be@utiful instrument 
invented by that eminent Frenchn@an Foucault, calfèd a ‘‘sidero- 
stat.” [he essential part is a plane mirsor (Fig. 19 which, when it 
is properly adjifSted to the sun or moon or any star in any pa 
of the sky, lays hold of a beam of light from it about *twelve 
inches in diameter, and sends that bedm in a horizontaf direction 
due south, and keeps it there; so that the light falls fairly on 
the optical apparatus, and we can go on observing it for a 
long time. Next the instrument was adjusted to throw the 


' Revised from shorthand notes ofa course of Lectures to Working Men 
at the Museum of Practical Geology during November and December, 
1894. (Continued from page 567.) 
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light from the nebula of Orion on a powerful horizontal 
telescope placed in front of a large spectroscope, both rigidly 
fixed. In order to check the observations as far as possible, I 
placed in front of the object-glass of the telescope an arrange- 
ment by which the light from a magnesium wire might enter the 
slit of the spectroscope at the same time as the light of the 
nebula, so that if the light from the nebula and the light from 
the magnesium wire perfectly agreed in wave-length, we should 
get one line ; if it differed, we should get two. 

The slit of this spectroscope was exactly in the focus of the 
ten-inch object-glass, and then the light was passed through 
four dense prisms, so that we got a considerable amount of 
dispersion, and the exact position of the line, whether single or 
double, was observed. That of course was a very much 
more powerful dispersion than had been employed by Dr. 
Huggins in his first observations, and much more powerful 
than had been employed by myself in my first investigation. 
But what I wished to do in those first investigations was to 
understand and to clearly follow the observations which had been 
made previously by others ; if therefore I had attempted to go 
over the ground with instruments ten times better, giving me 
ten times finer results than my predecessors had obtained, it 
would have been the worst possible way to go to work, because 
it was essential for me to make the necessary comparisons with 
the old observations while not exceeding the instrumental means 
which had been employed to obtain them. 

The long and sl@rt of my various methods of observation 
was that they seemed entirely to confirm the idea which I got 
in the first instance from using telescopes and spectroscopes 
of very much smaller power. That, however, fortunately: for 





Fic. 18.—Appearance of principal lines in spectrum of Orion nebula, as 
observed at Westgate-on-Sea. 


science, did not satisfy Dr. Huggins; he very wisely appealed to 
the American astronomers, and I am*glad to say that the 
skilful astronomers of the Lick Observatory took up this. work 
with interest, and employed instruments in the investigation 
more powerful than any I possessed, thus carrying matters a 
stage further. There were really two distinct bits of work to 
be done: first of all, one wanted the exact position of the 
line in the nebulz, and ‘after having got its right position, its 
origin could be thought out. We wanted also to see what the 
real physical appearance of the line was, ¢.c. whether it was 
most likely a line or a fluting. It is not a little curious to 
note that all the statements which had been made suggesting a 
fluted character of the line were at once withdrawn when I 
ræerred its origin to the magnesium fluting. 

The Lick telescope is one of very considerable power indeed, 
and it is so solidly built that a very powerful spectroscope can 
be put on one end of it and used under almost the best possible 
conditions for determining the position of lines. Still the 
Lick telescope is not the best possible telescope to employ for 
any branch of work connected with nebula, if the work requires 
a great amount of light, because the longer the telescope, 
the larger the image which the object-glass gives ; for instance, 
if yM are dealing with a nebula one degree in diameter, if 
youg one degree is written on a circle with a radius of sixty feet, 
it will be avery much bigger thing than if on a radius of 
ten feet, so you get a large image without increasing the 
light, and therefore are spreading your light over a very large 
area. As the slit of the spectroscope is a very small thing, 
all the light which is thrown outside the slit is of no use for 
your spectroscopic observation, so, whatever the size of the 
spectroscope may be, you want to deal with the smallest and 
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brightest possible image in order to get the best use out of 
your spectroscope, and that cannot be done with a long focus 
telescope. However, the important question for the American 
observers was to determine the exact position of the line; 
and we have lately been given some very interesting results. 

Fig. 20 represents the way in which Dr. Keeler puts 
his last result. The upper part is a representation of the solar 
spectrum ; the numbers represent wave-lengths on Rowland’s 
scale. According to his latest value the wave-length of the 
nebular line is 500705. He also shows in relation to it the lines 
of nitrogen as well as the fluting of magnesium, and you see at 
once that, although according to this drawing the magnesium 
does not quite correspond with the line of the nebulæ, it is 
very much nearer to it than is either the line of lead or 
the lines of nitrogen. The publication of this result 
necessitated a fresh investigation, to see what the exact 
facts were when we no longer compared the nebula with 
magnesium, but compared the magnesium with the solar 
spectrum, and therefore sought the true position in which 
to place the magnesium line in relation to the solar spec- 
trum. 

Here is the result. You will see that there is a very small 
dfference between the position of the magnesium fluting and 
he nebular line. In short, the more the work done on this 





Fiz. 19. Showing object-glass of horizoatal telescope used with siderostat. 5 


question the more and more coincident have these lines be- 
come, and there are some considerations which have not yet 
been taken into account. 

I have referred to this point somewhat at length, although 
the coincidence with the fluting of magnesium is not funda- 
mental for the establishment of the view which even @r. 
Huggins has now accepted, in the way I have already 
stated. 

Now, what was the chemical constitution of the nebul stated 
to be as a result of the first spectroscopic observations? Dr. 
Huggins, in his paper of 1865, to which I have already 
referred, was of opinion that the chief line was due to 
nitrogen. 

Here are two tubes, one containing hydrogen, the ot&er 
nitrogen. You will see at once that these two gases, When I 
set them glowing by the passage of an electric current, arg very 
different in colour ; we get in one an excess of fed light, in the 
other we,have a purple tinge. When nitrogen is observed by 
means of a spectroscope, a double line is seen very nearly 
coincident with the line of the nebula. Dr. Huggins thought 
that one of the constituent lines was exactly coincident with it, 
and because there was apparently no line whatever correspond- 
ing with the other, he thought also that the nitrogen might not be 
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nitrogen like that with which we are familiar, but an unknown 
form of it. There was no doubt from the beginning that 
another line was a line of hydrogen, although there was some 
slight doubt as to whether the hydrogen in the nebulæ behaved 
exactly like hydrogen on the earth. 

Nobody believes in the nitrogen constituent of the nebulæ 
now; and I presume Dr. Huggins has withdrawn in fact, if 
not in words, his statement concerning the coincidence, 
for in his address as President of the British Associa- 
tion, in which, as I have already stated, he withdrew his pub- 
lished statement as to the position of the nebulæ among the 
various bodies that people space, he remarks, ‘‘the progress of 


| science has been greatly retarded by resting important conclu- 





sion?upon the apparent coincidence of single lines in spectro- 

scopes of very small resolving power,” an afologia of which 

every one will see the propriety, for you will gather from Dr. 

Keeler's diagram that the nearest nitrogen line is three times 

further removed from his position of the nebula line than is the 

magnesium fluting. I trust I shall not be thought to be 
exceeding the bounds of decorous criticism when I remark that 
while Dr. Huggins has referred to the inaccuracy of my 
work ® relation to this line, which is apparently indicated by 

Dr. Keeler’s results, has never pointed out the three times 

greater inaccuracy of his own. 

. In offer to give you an idea of the 
relatfve accuracy which all these refer- 
ences to wave-length indicate, let us sup- 
pose that we are trying to define the 
position of a place in London on an E. 
and W. line running through Charing 
Gross, and then you will see exactly how 
matters stand. Assuming Dr. Keeler’s 
value to be absolutely true—and I expect 
it is as near the truth af we are likely to 
get for some time—we will suppose that 
it represepts the nebular line situated on 
the statue 8f King Charles at Charing 
Cross. When Mr. Huggins first mea- 
sured it, he brought it to the East India 
Docks; hif next attempt brought it to 
Hammersmith. Dr. Keeler’s first obser- 
vation brought it to Albert Gate ; his 
next, in 1891, brought it to St. James’s 
Palace. Subsequent work at Kensington, 
no yet tompleted, has brought it gearr 
still. 

' There is another argument in favour of 
the now acceffted view which may be 
gathered from a careful examination of the 
forms of these different nebule, and by 
endeaveuring to reason out from the form 
what the actual conditions at work may be. 
One of the most wonderful spiral nebulæ 
in the heavens is that in the constel- 
lation of Canes Vanatici, which has 
been photograpled by Dr. Roberts 

e (Fig. 7, p. 397). This is a nebula which 

we look down upon ; we see it in plan ; we are, so to speak, at 

the pole of the system, se that it is not foreghortened. 

There is no question about the wonderful spirals being connected 
with tĦe centgal condensation and stretching away from it, and 
the point which I made with regard to the one in Ursa Major , 
is even more decided here, when I call your attention to these 
points of condensation right along one of the spiral branches, 
and when you get the possible intrusion of two spirals one on 
the other you see a confused mass of light. Now, if we 
imagine ourselves dealing there with a mass of pure gas, 
whether it is hydrogen or nitrfgen or #nmonim—that is, a 
combination Æ both—or any other, it would be extremely 
difficult to®see why there should be any change in tempera- 
ture in diffefént parts of that mass; but the moment you 
assume that you are dealing with cool materials—fneteoritic 
dust--you will see that such a picture as this is important 
to us, “for the reason®not that it shows us what is there, 
but because it shows us what is going on there. These 
bright spots do not represent the presence of matter, and 
the dark ones the absence of matter; but these brighter 
portions represent the stream lines where collision is possible 
—the intervals those regions where collisions are less likely, 
and you will see from the very configuration of this 


592 
cystem, that if all the dust, or meteorites, or conglomerations of 
particles, whatever they may be, are going the same way, there 
will be a condition in which we shall get a minimum of col- 
lisions, and therefore a minimum of temperature. 

The probability, therefore, is that we are not dealing with 
gas, but with masses of matter in certain regions of which, in 
consequence of general action, there is greater luminosity given 
off by the particles of which the nebul& are composed ; in 
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Fic. 20.—Norinal position of the chief nebular line, according to Keeler. 
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other regions where there is less action, we hav@lower tempera- 
ture and less ligh 

If, as was at first imagined, these nebule are gas@ at 
enormous temperatures, it would*be a question of seeinggthem 
or not seeing them; thereew8uld be no special parts to be 
picked out at all. But, in the case of those nebula to which 
modern photographic methods have been applied, we find that 





the nebula which we see ordinarily in dur telescopes if only a 
very, very small fraction of the real nebula as it really exists, 
when we can get at it under the best possible observing condi- 
tions. Many of you, I hope, have seen the nebula of Orion in 
an ordinary telescope. Here it is as it has been photographed 
by means of a telescope powerful enough to give us the brighter 
portions. Here is another photograph of the nebula exactly on 
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Fic, 21.—Orion nebula phatographed Pith short and long exis uggs. 
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the same scale, in which the nebula that we usually see occupies 
only a very small portion ; the only difference between the 
two photographs is that one has been exposed for a very long 
time to enable us to fix and to study the very dim reproduction 
of certain parts of it, whilst the first one was exposed only for 
a short time, in order that we might dwell effectively on that 


part only of the nebula which is generally visible to the human . 


eye with an ordinary telescope (Fig. 2). If we were dealing with 
incandescent gas, the incandescent gas ought to leave off sud- 
denly ; but all round this nebula, where there appears to be 
nothing at all, the longer exposure brings before us other por- 
tions of the nebula just as rich in details, just as exquisite in 
their variety and tone as those ordinarily seen with the naked eye. 
Such a condition as that cannot be brought about by a mere 
homogeneous mass of gas at high temperature, but we can explain 
it quite easily by assuming that in such a nebula as that we are 
dealing with, the luminosity is brought about by disturbances, 
these disturbances giving rise to collisions among the particles 
which are apt to collide and give out luminosity. The nearer 
they are to the centre of gravity of the swarm, the greater will 
be their chance of collision, and the greater will be the lumin- 
osity of their central portion. 

Still another consideration. Astronomers, since the time 
of Rutherfurd, who was the first to begin stellar spectroscopic 
work in the United States, between 1860 and 1870, have 
established many different classes of stars as defined by the 
chemical substance$ of which their atmospheres seem to be 
composed, so far as spectroscopic observations enable us to 
determine their composition. One group of stars is remarkable 
for the presence of hydrogen in enormous quantities; we as- 
sume that because the lines of hydrogen are inordinately thick. 
In another we get not so much hydrogen, although it is still there, 
but the predominant substance is iron, In other stars we get 
little hydrogen, if any, apparently no iron, but carbon in 
enormous quantities, and again there is another substance, the 
quantity of which varies enormously, and that is calcium. Now, 
if stars contain all these different substances, and if they 
@epresent epochs of evolution, they must be produced from 
something which actually or potentially contained these sub- 
stances, so that there again you get a 
considerable argument in favour of the 
chemical complexity of the nebulz. 

Finally, we reach the second point. It is 
now generally conceded that the first stage 
in the development of cosmical bodies is 
not a hot gas, but a swarm of cold meteor- 
ites. From the point of view of evolution, 
keeping well in touch with the laws of 
thermodynamics, the nebulz must begin 
cool if they are to develop into hot stars. 

J. Norman LOCKYER. 


(Zo le continued). 


NEW COMPOUNDS OF PHOS- 
PHORUS, NITROGEN, AND 
CHLORINE, 


A SERIES of new compounds of phos- 

phorus, nitrogen, and chlorine, and 
likewise a series of acids derived from 
them, have been discovered by Mr. H, N. 
Stokes, and an account of them is con- 
tributed to the American Chemical Jour- 
nal. A familiar compound of the three 
elements in question, the chlorophos- 
phuret of nitrogen, discovered by Liebig 
in 1832, has been the subject of frequent 
study, and its nature has comparatively 
recently been very fully demonstrated by 
Dr. Gladstone. It has been shown, from 
vapour density determinations, that this 
remarkably stable compound, which may 
be distilled in steam and boiled with 

. acids and alkalies without appreciable 
change, posses$es the molecular composition P,N3Cl,. Mr. Stokes 
now shows that this substance is only one of a homologous series 
of compounds having the general formula (PNCI,)n, and that 
these are the chlorides of a series of acids (PNO,H,)n, which 
he terms metaphosphimic acids. The second member of the 


| series, (PNCI,)s, has been isolated from the product of Dr. 
| Gladstone's reaction forgthe preparation of (PNCI.)3, that be- 
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tween phosphorus pentachloride and ammonium chloride ; it 
is a substance almost as stable as the triple compound, and 
yields on saponification the acid (PNO,H,),, which is likewise 
a stable body. Moreover, the acid corresponding to the triple 
compound has been isolated, and also a higher chloride 
<PNCI,)x of an oily character, and whose molecular weight has 
not yet been ascertained. In describing his repetition of Dr. 
Gladstone’s work, Mr. Stokes incidentally mentions the in- 
teresting circumstance that the triple compound readily forms 
enormous crystals, well-developed prisms several inches long 
and of considerable thickness being frequently deposited from 
benzene, and indeed their size appears only to be limited by 
that of the containing vessel and the bulk of solution. These 
crystals melt at 114°. The quadruple compound melts at 123°°5, 
and boils at the normal pressure at 256°°5. It crystallises well 
. in colourless prisms, which are usually much smaller than those 
of the triple compound, and exhibit great tendency to develop 
anacicularcharacter. It isless solublein alcohol and benzene than 
the latter compound; it may be recrystallised from glacial acetic 
acid, but it exhibits a great aversion for water, not being wet by 
it, and consequently the crystals float on water. It dissolves 
in hot concentrated oil of vitriol, but upon boiling most of it 
sublimes unchanged, an evidence of its great stability. Its 
vapour is endowed with a pleasant aromatic odour, but inhala- 
tion of more than traces is followed in two or three hours by 
alarming difficulty in breathing and persistegt irritation of the 
air passages. Its vapour density was determined in an atmo- 
sphere of hydrogen, and indicated the quadruple formula. Even 
boiling water exerts only a very slight action upon it; but a 
smooth decomposition is effected by dissolving in ether, and 
repeatedly agitating with water. The acid produced is 
deposited from the water in crystals having the composition 
(PNO,H,)4+2H,O. This interesting acid readily decomposes 
soluble chlorides, nitrates, and sulphates, forming three series 
of salts, in which respectively one-fourth, one-half, and all the 
hydrogen is replaced by the metal. The free acid is so highly 
stable that. it may be boiled for hours with nitric acid or agua 
regia without decomposition. Further details concerning it, 
and the other compounds isolated, will shortly be published , 


BIOLOGICAL WORK ON THE ILLINOIS 
RIVER. 


[ELINOIS possesses ‘a good Laboratory of Natural History, 

in which Prof. S. A, Forbes, with a number of assistant 
entomologists and zoologists, carry on investigations of value 
to science and the State. A report on the work of the Labora- 
tory during the past two years has recently been issue d. To us 
the points of special interest with which it deals are (1) the 
establishment, in 1894, of a biological station for the con- 
tinuous investigation of the aquatic life of the Illinois River, 
and its dependent waters, near Havana; and (2) an elaborate 
experimental research carried on during the past year to deter- 
mine means for the destruction of the chinch bug, and especially 
for the dissemination-of the contagious diseases of that insect. 
This investigation was undertaken by the Laboratory staff, 
with the co-operation of the State Agricultural Experiment 
Station. 

We have already noted the establishment of the biological 
station (NATURE, vol. 1. p. 275, 1894), but as it is the first 
inland aquatic biological station in America, manned apd 
equipped for continuous investigation, the following further 
details are interesting. By the kindness of Prof. Forbes, we 
are able to illustrate the description with two of the fifteen fine 
process plates contained in his report. 

The Station was opened just a year ago. Its general objects 
are to provide additional facilities and resources for the 
study of the natural history survey of the State, now being 
carried on by the State Laboratory of Natural History ; 
contribute to a thorough scientific knowledge of the bhot 
system of life existing in the waters of this State, with a 
view to economic as well as educational applications, "and 
especially with reference to the improvement of fish culture 
and. to thé prevention of a progressive pollution of Illinois 
streams and Jakes; to occupy a rich and promising field of 
original biological investigation hitherto largely overlooked or 
neglected, not only in America but throughout the world ; and 
to increase the resources of the zoological and botanical depart- 
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ments of the University of Illinois, by providing means and 
facilities for special lines of both graduate and undergraduate 
work and study, for those taking major courses in these depart- 
ments, 

The Station differs from most of the small number of similar 
stations thus far established in the United States, in the fact that 
its main object is investigation instead of instruction, the latter 
being a secondary, and at present an incidental, object only. 
It has for its field the entire system of life in the Illinois River 
and connected lakes and other adjacent waters, and it is Prof. 
Forbes’ intention to extend the work as rapidly as possible to 
the Mississippi River system, thus making a beginning on a 
comprehensive work in the general field of the aquatic life of the 
Mississippi Valley, in all its relations, scientific and economic, 

The special subject which Prof. Forbes fixed upon as the 
point of direction towards which all the studies shall tend, is 
the effect, on the aquatic plant and animal life of a region, pro- 
duced by the periodical overflow and gradual recession of the 
waters of great rivers, phenomena of which the Illinois and 
Mississippi rivers afford excellent and strongly marked examples. 
This field of research is entirely fresh, and at the same time is 
highly igteresting and important. « 

As an incidental, bu®@by nomeans unimportant, result of the 
work, material will be%iccumulated for a comparison of the 
chemical and biological conditiqns of the waters of the Illinois 
River, at the present time, aad Sifter the opening of the Chicago 
drainage canal, 

The practical importance of the undertaking, as affording the 
only sound basis for a scientific fish culture, will be fully re- 
cognised by all who are seeking to apply scientific methods of 
investigation to economic, problems. 

It is pointed out that the Station will also serve as a 
centre of interes@and activity for University students engaged 
on. zoological and botanical subjects. Not pany years ago 
biologécal instruction in American colleges was mostly derived 
from hgoks ; of late it has been* largely obtained in laboratories 
instead ; but Prof, Forbes believ@s that the mere book-worm is 
hardly narrower and more mechanical than the mere laboratory 
grub. Both have suffered, and almost equally, from a lack of 
apportunity to study nature alive. gOne knows about as much 
as the other of the real aspect of living nature? and of the ways 
in which living things limit and determine each others’ activities 
and characters, or in which all arg determined by the inorganic 
environment. 

Means are provided by whichgstudents, and intending teachers 
of biology, may be given a wider knowledge of their suBject, 
and. where ghey may investigate experimentally the prob- 
nich of mutual influences and relationship in» the living 
world, 

Possibly still more important is the opportunity which the 
Station wilg offer, when permagenily established and fairly well 
developed, to the independent student and. investigator, 
zoological or botanical, who may desire to pursue his studies. in 
the field covered by the operations, Itis a part of the plan of 
organisation and equipment to receive and assist in every 
practicable way advanced students and investigators of this 
description, from whatever place they may come. 

Giavana waf selected as the site of the Station because of 
several unique advantages offered by that locality. Streams 
and lakes illustrating practically all the typical Illinois River 
situatioms are to be found there, convenient of access from a 
central point, @nd from each other. An exten§ive sandy bluff, 
commonly well shaded and oozing spring water at its foot, 
borders the river bottom on the east, and introduces several un- 
usual features of interest to the cecologist, besides affording a 
clean and hard shore to work from, dry, shady, and well-drained 
camping ground, and an abundance of very pure cold water at 
all times of the year. e ® b 

A “cabin beat” was used as a field headquarters, and 
stationed onpQuiver Lake, tyo and a half miles above Havana. 
It carried thegeines, sounding lines, acrial and aquatic ther- 
ometers, dredges, surfice nets, Birge nets, insea@t nets, 
plankton apparatus, and other collecting equipment, together 
with miaroscopes, reagents, a small working library, a large 
number of special breeding cages for rearing aquatic insects, 
and a few small aquaria. This boat was provided with sleeping 
accommodation for four men, and with a well-furnished 
kitchen. 

The greater part of the field work was done on seven regular 
stations, visited periodically throughout the year; two on the 
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Fic. 2.—Dead Fish and Mussels, Bed of Phelps Lake. 
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Allinois River, three on Quiver Lake, and one each on Phelps 
and Thompson’s Lakes. 

Quiver Lake (Fig. 1), in which the headquarters’ boat was 
placed, is an abandoned portion of the old bed of the river. It 
varies in length (when the water is low enough to define it 
clearly) from one and a half to two and a half miles, and has a 
‘usual width of about five hundred feet at low-water mark. It 
lies nearly parallel with the main river, into which it opens, 
-even.in the lowest stage of water, at its lower or southern end, 
by about half its greatest width. 

Thomson’s Lake lies wholly within the bottom lands of the 
main river, and its banks are consequently everywhere low and 
flat, It is five miles in length by about half a mile in width at 
an average midsummer stage. Neither this nor Quiver Lake 
ever goes dry, the water in the deepest places being not less 
than three and a half or four feet during the dryest seasons. 


- Phelps Lake (Fig. 2), on the other hand, is a pond about half a 


mile long by a fourth as wide, having neither inlet nor outlet 
-after the overflow has receded, rarely drying up entirely, but 
not infrequently being reduced to a few shallow pools. It 
‘is completely surrounded by a bottom-land forest, and its bed 
is a mere shallow depression in the mud. ' 
The results of the first season’s work are, of course, but just 
beginning to appear. Indeed, the problems to be solved in 
such situations have scarcely more than dimly shown themselves 
as yet, but the promise is nevertheless already very interesting. 
Notable contrasts in kind and number apped® between animals 
of the springy shore of ‘river or lake, and those of the muddy 
bottom, only a few rods away on the other side ; between river 
-and lake; between Quiver and Thompson’s Lakes ; between 
each of these and Matanzas Lake ; and between all the other 
lakes‘and the temporary pond distinguished locally as Phelps 
Lake—contrasts sometimes easily comprehensible ; and some- 
times peculiarly puzzling, like that between Quiver Lake on the 
-one hand, the waters of which are choked in midsummer with a 


` dense growth of aquatic vegetation, but contain fewer of the 


‘smaller animal forms (Entomostraca, and the like) than the 
open current of the river itself, and Thompson’s Lake, on the 
-o.her hand, where the water is relatively clear of aquatic 
plants but abounds in rotifers and Entomostraca. Still more 
‘curious is the contrast between the similarly situated and very 
similar lakes, Quiver and Matanzas, the waters of one loaded 
-and clogged with plants, and swarming with small molluscs and 
insect -larvee, and those of the other with scarcely a trace of 
even microscopic vegetation, and with a correspondingly insig- 
mificant quantity of animal life. ` < 

One surprising result is the abundance of minute life in the 
‘main stream, which sometimes contains a greater abundance 
of animal forms than most of the lakes connected with it ; and 
-another is the relatively.small difference between the animals 


frequenting widely unlike situations in the same body of water. | 


A large number of new forms were found, especially among 
rotifers, worms, and insect larvae. The collections of the 
season, preserved for detailed study, are included under nine 
hundred and. fifty-eight collection numbers, -representing as 
many different lots of specimens, In connection with these, 
Prof, Forbes and his assistants are now engaged upon deter- 
-mination work and other laboratory studies, and the preparation 
-of reports, The papers and reports embodying these studies 
will be printed in the Betin of the Illinois State Laboratory 
-of Natural History. So far as possible, each general taxonomic 
‘paper will be preceded by a thoroughly practical synopsis of 
genera and species, illustrated by figures of typical forms, ang 
intended to open up to the student and teacher of natura 
history in Illinois many interesting and important parts of the 
docal zoology. , . 








THE VARIETIES OF THE HUMAN SPECIES}. 


‘TS man, as in other animals, we find physical characteristics o 
two kinds, external and internal. The first are principally ; 
those pertaining to the cutis dnd certain cutaneous ‘appendages, | 
„and include the colouring of the skin and hair, the Siructure and 
‘form of the hair, and also the colouring of the eyes. The chief 
internal chatacteristics ate the bones from which the form’ and į 
figure of all the members are taken, as well’ as’ those ‘of the! 


1 Extracted from a translation of Prof. Giuseppe Sergi’s ‘Le Varietà : 
Umane.” published by the Smithsonian Institution. . i 
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separate parts of the body clothed with soft tissues, such as 
muscles and fat. The cranium is the most important and most 
characteristic part of the entire human skeleton. 

The cranium is a bony case which encloses a viscus of the 
first order, the brain, which in man is, in relation to the animal 
series, better developed, both in'its forms and functions. It is 
known that the brain and cranium, from the-embryological to 
the adult state, are if a parallel manner and gradually connected 
in evolution, and the external form of the one corresponds to 
that ofthe other. Most certainly it is not the cranium which 
gives form to the brain of man; it is more probable that it is the 
brain which moulds its organ of protection. Given hereditary 
conditions, we may affirm that the form of the cranium is corre- 
lative, to that of the brain. If. we could discover why 
the brain takes or has taken different forms, we would 
possibly understand better its correspondence with the 
exterior structure of the cranium by which it is surrounded. 
We might be able to learn also what functional and 
especially what psychological characteristics are united to the 
cerebral forms which are revealed by cranial forms, All that is 
obscure for. us, and also unexplored, because unsuspected ; for 
in. place of that, and in an inexact mannerthe volume has been 
taken into account, an@ therefore.the weight of the brain, as 
being the only means of making an anthropological diagnosis 
of its functional value, the volupe and weight corresponding to 
the capacity of the.cranium.e * : : e 

But besides the cranium commonly called cerebral, there is 
the face, which, from the morphologic point of view, is not less 
important. The face has generally given more positive means 
for distinguishing human groups, not only on account iof the 
colouring of the skin, but on account of the form and disposi- 
tion of its parts, of the noše, of the cheeks, of the molar teeth, 
and on account of other characteristics which, when considered 
together, disclose differences not immediately gevealed: by the 
cerebral cranium. vit 

The other parts of the skeletén also have differences more or 
less profound.in the different e¢hnic groups, the stature, the 
length of the extremities both absolutely and relatively ‘to the 
stature and to the trunk ; the thoracic form, and so on, But 
such differences are but slightly chagacteristic in comparison to 
those presented by the cranium and the face ;* until now, more- 
over, they have had but slight value, the reason being that they 
are derived from characteristics which are merely secondary. 

We are ignorant what may have been the primitive type or 
the primitive human types, congidered in all their internal and 
external charactéristics; that is, what skelgtal forms ceftain 
ethnic groupgOf differently coloured skin possessed ; or, on the 
other hand, what colour of skin and hair belonged to certain 
skeletal forms. That difficulty is caused by a fact easy to under- 
stand,. by the mingling of-different types among each other, and 
by the hybrjd forms from which man is derived. It is true, how- 
evér, that certain hybrid results'seem to be limited‘to certain 
regions and to a few. human groups ; and. that; on account of 
this, the elements which have furnished, such .products may be 
learned up to a certain point ; but in the: beginning, at least, it 
will be necessary te.Jearn the structures of the parts from which 
hybrids &re derived. ..... à ‘ ol gy. aay ete 

ıt is impossi@le not to admit human hybridism, since -itis 
demonstrated clearly.by all anthropologists ; in this: direction 
America alone shows us “a perfect exampfe of experimental 
anthropqogy.. It has been determined from observations that 
human hybridis® is multiform among all people”; but what we 


learn from the facts relates to the exchange of external charac- 


teristics and their mixture with those internal,’ that is; ‘the 
union of the external characteristics of one ethnic type with 


-the internal characteristics of another type.’ Thus, one may 


observe the colour of the skin and hair with its special form 
united. to. characteristics of skeletows which @lo: nof, génerally 
-belong to types of that colour, and vice versé. : That may: be 
observed congerning certain characteristics, and not of all; such 
as the stature, oy the face, with its soft covering, or the form of 
tbe cranium only. x ‘ A a 

If weg study our European populations which ‘are: called 
white, but. which have mapy gradations of whiteness,;-we may ' 


-noté the greatimixture of characteristics, a mixture which is 


changeable, from which results a great ‘variety of -forms of 
individual. types, constituted of. characteristics differing -from 
each other.- An analysis must be very accurate and very 
minute to. discriminate these different elements which “exist 
in the composition of the ethnic characteristics of individuals 
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and peoples. These mixtures-and these combinations of 
characteristics differ according to the character and number of 
elements existing in the various nations of the south, the centre, 
or the north of Europe. They arise from different relations 
with mixed peoples, 

What is most important in this human hybridism, so various 
and so complex, is the lack of the blending of the external and 
internal characteristics from which new*human varieties may 
be had. Among the different ethnic elements there exists 
only a relation of position, called syncretism, or propinquity, of 
characteristics, and therefore a facility for forming small 
groups. Such a phenomenon has already been recognised in 
-America, and it is evident in Europe among peoples who 
appear little homogeneous, if a careful observation separajes the 
characteristics constituting ethnic types and those of individuals 
‘in a mixed population. $ 

If there were no other cause for such an absence of blending 
among the characteristics of human hybridism, this cause would 
exist, that the relations which produce the mixtures are not 
equal and constant, but are varied and inconstant. If there 
‘should be the union of two pure ethnic types only, for several 
generations, we shoutd be‘able to derive a hybrid product constant 
-and fixed, as among animals and plan% ; but a third element, 
either pure or mixed, arrives in the sec@nd or third generation of 
man, and so on indefinitely. ẹ Thus it is easy to understand 
how unstable must be the chardvtesisticseof the hybrid, for they 
‘can scarcely survive in one individual for a generation. The 
hybrids ‘which follow may have characteristics of different 
types, with the tendency each time to have these reappear by 
heredity, although not blended and not fixed in the individual. 

To this should be ‘added another fact, that of individual 
variation, which is present in maf, as in other animals, 
increased by his constant interminglings, wlfich may be con- 
sidered stimulapts of this phenomenon, as has been suggested 
by Darwin and Wallace. : l Faji 

Hence, I conclude from my observations, that „human 
hybridism is a syncretism f eharacteristics belonging fo many 
varieties, and that these do not modify the skeletal forms as 
do individual variations, and that hybridism may affect 
different parts of the skelęton, constituting characteristics in 
themselves distintt. The stature, the thoracic form, the propor- 
tion of the long bones, may be united with external character- 
istics differing from’ each other, as well as from different 
‘cranial structures. ñ 
different facial forms, and inversely. It happens, however, 
“thaf the structureg taken separately remain irfpart unvaried in 
the hybrid constitution. The face preserves its wn character- 
istics in spite of the ugion of ‘different cranial ‘forms ; so also 
the cranium preserves ifs structures, associating them with 
different facial forms. The stature preserves its own pro- 
‘portions in spite of its associations with different cranial 
and facial types, and in spite of the different colouration 
of the skin and the form and colour of the hair. All 
this may be affirmed, particularly of much Jarger human 
groups which, according to external characteristics, may be 
‘considered much ngarer than they really are, in geographical 
position, as the so-called white races in Europe, the n€groes in 
_Africa,:in Melanesia, and so on, e 

Now, granting that all peoples exhibit the characteristics of 
hybridism in the fianner just described, it will be necessary to 
learn how races, groups and human families may. be glassified. 
Let us obseryt for a moment the classificati@: by means of 
external characteristics, most common among anthropologists 
‘from Linngeus to Quatrefages and Flower, and we shall see : 

(1) That the colour of the human skin in one great group of 
a type, such as yellow, black, or white, is of different grada- 
tions, and not uniform. 

(2) Singe, as @bove stated, all peoples, at least in a great 
measure, are composed of hybrid elements, ig happens that dif- 
ferent elements are united under one category, wich is, in this 
instance, the colour of the skin. 

(3)eWe mugt not forget that the “external Characteristics age 
more easily lost, and much easier to acquire, by integmixture 
and heredity. M è 

A curious example of what I state is found in human clássifi- 
` cation according to Quatrefages, which perhaps is now the 
‘most complete, considered only as a classification by external 
< characteristics. He places the Abyssinians within the white race 
notwithstanding that they have the negro colouring, and he 
does so because he believes that the characteristic form of the 
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The crahial form may be associated with ` 


skeleton or internal characteristics of the Abyssinians are those 
of the white race. This is without doubt inconsistent when the 
principle of classification by colour is accepted. This incon- 
sistency itself shows the defect of the method and of the prin- 
ciples mentioned as applied to human characteristics and their 
combination, : 

(4) Finally, as we perceive, the theory is not justified that. 
man be classified as a single species with three, five, or more 
variations. ; 

If the characteristics which present greater stability are 
internal or skeletal, they should serve for human classification ; 

(a) Because, notwithstanding amalgamation and consequent 
hybridism, the characteristics originating in the skeleton are 
persistent. 

(4) Because they may be taken as fixed points with which 
other characteristics may be associated, and may be also external, 
as I shall demonstrate. 

(c) Because, finally, the internal characteristics can demon- 
strate the full number of divisions and subdivisions in classifying 
ethnic groups, and in analysing peoples which are a combina- 
tion of a great number of hybrids, f 

It remains tò determine which internal characteristics should 
have the preference in deciding the value of types for classifica- 
tion. If we consider the human skeleton, with that object in 
view, we find three parts which may serve for that purpose, 
the cerebral cranium, the face, and the stature, with the long 
bones. e. ; 

Stature.—The stature is a good, but an insufficient character- 
istic, because it gives only linear differences, and in its value 
resembles greatly other external characteristics, and is associated. 
with all the most dissimilar derived from the skeleton. 

face.—The face offers very important characteristics for 
classification, because it shows typical differences in the ethnic 
groups. 
Puman types than the other parts of the human body, and 
would appear better adapted for that purpose than the cerebral 
cranium, But the-face is more disposed to individual variations 
than any other part, because it is very complex, being composed 
of numerous small bones, clothed with muscles which have 
continuous and important functions relating to the physiognomy, 
to the expression of psychical conditions, and to the nutritive 
functions. These facts render its typical form less constant, 
and are, or may be, the cause of a multiplication of types. 

Cranium.— The cerebral cranium is itself also liable to varia- 
tions. . More than any other organ, it exhibits a phenomenon 
often observed and clearly [demonstrated by me, that is, the 
persistence of forms from immemorial epochs, and their repro- 
duction through numerous generations notwithstanding amalga- 
mation with other types. I have demonstrated such a persistence 


of cranial forms in the varieties of the Mediterranean from the , 


Neolithic and from the most ancient Egyptian epochs; other 
anthropologists have recognised such persistence in European 
types of the Quatenary epoch, and in others, very ancient, from 
America, This cannot be said of the structure of the face. 

Therefore if the human cranium is accepted as a basis for 
the classification of human groups, positive results may be had : 

(a) In groups which have been subjected to mixture in what- 
ever epoch or however many times, the distinctive ethnic 
elements may be discerned by examining the cerebral cranium 
only, which, remaining unaltered in type, may be found united 
by hybridism with other internal and external characteristics. 
For the cranium is the point about which revolve all other 
aria of form, either in hybridism or in the human form 

self, . 

() Knowing the cranial types of a people who seem more 
or less homogeneous, we are sure of learning of what and how 
many ethnic elements it is composed, notwithstanding the 
hybridism present. 


(c) Having classified all the cranial types in different regions: 


and among different peoples, we may learn by their geographical 
distribution the numerical extension of types and also their 
*geqgraphical origin; that is, the place of departure and the 
course of emigration and dispersion of such forms. : 
4d) Then, it will be easy to learn what cranial characteristics 
are found among populations which already have ethnic namés, 
ancient and modern, and to discover among them points of 
similarity and difference. f 
Being, therefore, obliged on account of universal human hy- 
bridism to select as a guide to classification the most important 
and the most useful of the internal characteristics, we find 


. 





The face has given more points for the distinction of | 
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' human races. 
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greater advantages in choosing the human cranium, about which 
all the other characteristics, internal and external, are grouped. 
If we select one characteristic, or a number of variable charac- 
teristics, we shall find ourselves in the same position as other 
anthropologists who classify by external or accessory traits, It 
follows that, accepting the cranium as the principal internal 
characteristic, we impliedly -accept the brain in its various 
forms, and the brain is the most important of human organs. 

The classification of man by means ofthe cranium alone is by 
no means new. It will be well to consider these schemes, from 
that of Retzius down to the last, that of Kollmann. Nor, 
indeed, is the conception of the importance and superiority of 
the cranium for distinguishing ethnic groups by any means 
recent. To show that,.we have but to refer to the enormous 
work which has been done, from Morton to Davis and Thur- 
man, from Broca to G. Retzius, to De Quatrefages, to von 
Holder, to Ecker, to Hisand Rutimeyer, to Virchow, to Ranke, 
to others still more numerous, in Italy, from Nicolucci to 
Mantegazza. 

Notwithstanding so much labour expended on the human 
cranium, satisfactory results were not reached, nor, indeed, I 
may. affirm, have we yet reached them, at least not in the signi- 
fication which I intend these results to have. The fault lies in 
the nature of the method of studying the human cranium, and in 
the value attributed to craniometry. 

The classification of Retzius is based upon a single charac- 
teristic of the cranium, which, however, is merely the numerical 
expression of the xorma verticalis of Blumenbach, that is, the 
cephalic index. 

According to Retzius we have only two forms of crania, the 
long and short ; though, in fact, many forms of short and long 
crania are found differing very much from each other. 

When craniometry was developed in a systematic manner, 
following principally the work of Broca, it appeared the key of 
anthropology, and took the first place among means of investi- 
gations, as being the most effectual method for distinguishing 
The French exaggerated its -value ; the Italians 
followed with zeal, in spite of the scepticism of Mantegazzag 
the head of the Florentine school of anthropology ; the Germans 
have been more rational, and withthem the Swiss, represented 
by His and Rutimeyer. At the head of them I would place 
Blumenbach, who based his small but valuable book upon a 
rational foundation. The Germans try to establish cranial 
type almost or entirely independent of the cephalic index ; as 
one may see from the works of von Holder, of Ecker, of His 
and Rutimeyer, of Virchow, of Kollmann, of Ranke and others. 
In my opinion the German method is an approximation to the 
truth, but unfortunately the conception of type is undeveloped 
and, I should say, has remained rudimental, because cranio- 
metry, like a pernicious weed among the grain, injures the 
harvest. Virchow, the most pronounced scholar in anthropo- 
logy, and the man who has studied more than all others the 
crania of all peoples, believes that the germ of a sound anthro- 
pology should develop from it, and concedes only a secondary 
value to craniometry. 

According to my observations upon craniometry, which has 
now become cabalistic, especially in France, on account of the 
abuse of measures and numerical ciphers, the indices of the 
cranium and face are taken as a means of distinguishing races, 
human groups, as we might call them, and other measures are 
either omitted or applied only to individuals. In order to be 
convinced we should carefully and conscientiously study the 
craniometrical works of Dr. Danielli, of Florence, upon the 
Nias and Bengalese, The author has not been able to fd 
satisfactory results after persevering researches, but whoever 
would seek evidence of individual variations will find more 
than enough. It seems to me, therefore, that the method by 
measurement may serve this purpose, that is, to discover 

numerically individual differences, but never those typical of a 
race. But such a discovery is useless, since we are all con- 
vinced of the existence of individual differences, I will there- 
fore add that such differences, to be valuable, must be sqygh®, 
mot among forms differing from each other, but among in- 
dividuals of the same type. That implies, thezefore, neces- 
sarily and always, the search for types and their distinction, 
which is not possible by means of the craniometrical method. 

If it were true, and there were no doubt respecting the value 
of the celebrated cephalic index in determining cranial forms, it 
would follow that all human crania of whatever type and volume 


1 “ De generis humani varietate nativa.” IIIa edit. (Göttingen, 1795.) 4 


NO. 1329, VOL. 51] 


NATURE 


597 





should be placed in the three categories of dolicho-, meso-, 
and brachycephalic, or of hypsi-, ortho-, and chamzcephalic. 
Thus all the populations of the earth, either of white, yellow, 
black or red skin, would have crania belonging to the three 
categories. A classification solely according to the cephalic 
index is therefore an absurdity. It is incoherent ‘and without 
meaning, as are those of Retzius and Kollmann. 

This conclusion is’so true that such anthropologists are obliged 
to add descriptions to the forms of each part of the cranium, in 
order to distinguish it, recognising the insufficiency of cranial 
data. Such descriptions can, to a certain degree only, supply 
the defect of the method, but they always remain incomplete, 
and leave the forms or types of the human cranium of various 
popwlations and regions indefinite. The French school has gone 
still farther, and has supplied the deficiency with an infinite 
number of measurements, which only increase the obscurity, 
leaving the conception of the form more uncertain, and fatiguing 
the most patient student, who becomes convinced of never 
reaching any satisfactory result from such a confused accumula- 
tion of numbers. 

In order to render classification more definite, or for the sake 
of finding a second characteristic whick might be associated 
with te cephalic index, Retzius turned his attention to the 
prognathism and th® orthognathism of the molar teeth; 
Kollmann to the facial index. . Use could be made of the nasal 
index instead of the facial,eor*he orbital index, or any isolated 
characteristic, and we should have the same results. The com- 
binations given by Retzius and Kollmann are possible, but 
,cannot indicate races or varieties, from the fact that they are 
hybrid associations, 

I need not make a longer demonstration of what I have 
affirmed, that classififations of human groups have been 
attempted by means of the cerebral cranium, but have not been 
successful on account of deficiency of method; and that the 
cranigmetrical method, still so undeveloped, has not yet, nor 
cannot, give those results white there is an exaggeration ‘of an 
exact principle, that of expresséng, numerically facts relating to 
the cranium. It seems to me, after several years of study, and 
after having adopted the accepted form of craniometry, for 
want of a better, that it is time tg establish for our use and for 
‘the study of the variations of man, a natural‘method, resembling, 
that which is used in zoology and botany, and of which I laid 
the foundation about two years ago. 


With the observations and he methods which I propose, I 
believe that míny errors will be eliminatedsfrom anthropology. 
Those errgf have been accepted because we have never 
possessed natural scientific methods for the study of human 
classification, such as we have in zoology. Blumenbach, in a 
valuable little book, attempts to apply the zoological method to 

‘man, not gnly for classificatiog, but for the explanation of the 
causes of animal and human varieties. De Quatrefages, in his 
last work, employs the same method and the same scientific 
freedom. JPnfortunately the followers or successors of both 
have only followed their masters in form, but not in method. 
Blumenbach, whe, after various researches, reduces the human 
species to five varieties, finds, however, that human variations 
ate infinite in fumber. If his method had been followed strictly, 
the number of human varieties would long ago have been 
increased, both in respect to the structure fnd the cranial forms. 

The geglect of such methods and the failure to distinguish 
human variet%s by means of the cranium has caused a curious 
error, that of regarding certain forms which are typically normal, 
as pathological, as I shall have occasion to demonstrate in the 
future when I speak of classified forms. This is apt to happen 
.when new and unrecognised forms are placed before the observer. 

‘One of the important characteristics in classifying the cranial 
varieties of man is the cranial aipacity, which pas a direct 
relation to the yolume and weight of the brain ; hence classifica- 
tion by cragia means the gasification of brains estimated by 
their form ah sig ba configuration. Its importance is for us 

eincreased by the fact that that which we find, among “races of 
animals occurs also in‘man; that there are races of small and 
.large anjmals, races differing in size. This is also repeated in 
man, and we therefore have large, medium and small varieties, 
as measured by stature. The origin of such varieties is perfectly 
analogous to that in other animals. Nor is it an accidental 
phenomenon, because it is confirmed by heredity, through 
numerous and indefinite generations. 

I have concluded, in studying cranial varieties morphologie- 
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ally as human varieties, that is, by their characteristic structures, 
that the volume has a direct relation to the form, in other words, 
many forms have limited and definite capacities, while other 
forms have sub-varieties differing in capacity. Such varieties are 
analogous to the stature of the large and small varieties of 
animals. The cranial capacity, therefore, while it is one of the 
integral characteristics of the cranium in regard to its classifica- 
tion, is also the indication of different varieties according to size. 
I discovered this fact when I classified for the first time the crania _ 
of Melanesia, and subsequently I defined it more accurately when ` 
I examined and classified thousands of other human crania, 

This fact points to a correction of the value of cranial capacity 
and, therefore, of the weight of the brain, until now calculated by 
the average without distinction among different varieties. l'he 
cranial capacity of man varies ftom 1000 cc. to about 2000 cc. in 
the masculine sex ; this enormous difference is admitted as indi- 
vidual variation, and it is thus conceded that there may be a least, 
limit of normality possible which can be ascribed to the function of 
the brain, crania which descend to 1150 cc. being considered.as 
pathological microcephali, according to Broca, and more or less 
according to other anthropologists ; giving, on the other hand, a 
great valuetoalarge @pacity. Both conclusions are confrary to 
the real significance of the facts. I hav@found normal mascu- 
line capacities of ‘1000 cc, and a littl® greater, representing 
small human varieties, not being, sporadic and individual phe- 
nomena; and, on the other hand,*anthropologists have registered 
for eminent men, like Dante, Gauss, and others, very mediocre 
capacities, even very low, while for ordinary men they have,| 
recorded a much higher capacity. J have found in Melanesia 
normally constituted heads absolutely microcephalic, together 
with megalocephalic heads, belonging to varieties which have 
the same social value ; they are both inferior, some anthro-. 
pophagous, and live mixed together as one people. That which 
I have asserted cencerning Melanesia may be said of the ancient 
and modern populations of the Mediterranean, among whi@h are 
the Sicilians, the Sardinians, and’ the inhabitants of Centrgl and 
‘Southern Italy ; and I do not%elieve it can be said that there 
are no signs of human superiority in those regions, There are 

‘not, therefore, individual differences so great as from 1000 to 
1500 cc., and from 1500 to 20gocc., but characteristic differences 
of variety in human forms. The general average I therefore’ 
imaintain is inexact and also arbitrary, because it is the 
average of incommensurate quantities. The exact average is 
that between individuals of the same variety, and the difference . 
isthe true individual variation. è ‘ 

Buf there is another error to correct, due to Me signification 
which I am able to give to varieties distinguished®py means of 
my methed.” It is considered by some a demonstrated fact that 
the cranial capacity has been increased in the course of social 
evolution from prehistoric epochs to historic times. Eminent 
men have affirmed it, but I have glready placed their gonclusions 
in doubt, because the facts do not appear to me evident and 
affirmative. I wrote some years ago:+ ‘‘ The most important 
physical evolution of man would be that which related to the 
organ of the mental functions, the brain. But the facts are still 
very doubtful and very obscure which relate te the weight and 
volume of the brain, and consequently to the cranial capacity. 
In a recent work of Prof. Schmidt, I find tlfat the cranjal 
capacity of the ancient pure Egyptians is 1394 cc. in the mas- 
culine, and 1257 in the feminine sex; in the pure modern 
Egyptians it is 4421 in the males, 1206 in the females. Accord- 
ing to these figures there would be an increase®f the cranial 
capacity of the modern over the ancient males, but.a decrease 
in the females. The reverse would be true of the Egypto- 
Nubian cranium, which is 1335 in the modern males, and 1205 °8 
in the females. Broca found that the Egyptians of the 1V. 
Dynasty had, males 1534, females 1397 cc. ; those of the XI., 
males 1443, femabes 1328 @ and, finally, those-of the XXIII., 
the most, recent, males 1464, females 1322. gThere would be 
in “such a case no increase, byt decrease, butgthat is not 
possible ; the cause of these facts lies in the mjxtures of races 
at diffétent timgs and in different prdportions.” e 

Now I conclude from my recent studies upon the Egyptians 
of different dynasties, from the mogt ancient to thg present, 
that according to my method of classification there are capacities 
of 1260cc., of 1390, of 1480, of 1550, of 1710, and still other 
capacities differing according to the varieties determined.? “As 


2 Human Evolution.” (Review of Scientific Philosophy, 1888, Milan.) 
“2 “Concerning the Primitive Inhabitants of the Mediterranean.” 
(Archives of Anthropology, Florence, 1892, vol. xxii.) : ~ 
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is easily understood, a general average necessarily alters the 
facts,” according to the number of varieties which enter as 
components of the average in thé different series in anthro- 
pological museums; hence the curious results above indicated. 

Another important point is as follows: 

“ But the fact which surprises us is the high figure of the 
capacity given by prehistoric crania. The masculine crania of 
Lozère have given 1606cc., the feminine 1507 ; also of Lozère, 
masculine 1578, feminine 1473 ; crania from the pzetra levigata, 
masculine 1531, feminine 1320 ; the contemporaneous Parisians, 
masculine 1559, feminine 1337. The*approximate average of 
crania from the øčetra levigata is 1560, ‘equal to that of modern. 
Europeans, as is related by Topinard.” 1 

In another of my recent works, I have demonstrated that of 
the crania of the neolithic age? the Lsobathyplatycethalus has a 
capacity from 1230 to 1405 in the feminine, and the Lucampylos 


varies from 1470 to 1564 in the masculine. "The two varieties, 


still persistent in Sicily, do not vary in capacity in the modern 
series, and at the same time show that in the neolithic epochs, as 
among modern populations, large and small: varieties are found, . 
just as the same types are now found through persistence of forms.. 
From this it is evident how much there is to reform in 
anthropology when we study by natural methods facts until the 
present misinterpreted, respecting the classification as well as 
the physical and psychological characteristics of man in time and 
space, Perhaps in the future, when we know all cranial forms 
by natural classificatton, it will be possible to find a correspond- 
ence of psychological characteristics in populations according to 
the predominance or superiority of types, a fact which has until 
now escaped research, because the capacity of the cranium in its. 
absolute sense is not in correlation to the development of the 
mental functions, notwithstanding what is conimonly affirmed. 


The following are the varieties into which Dr. Sergi classifies 
the forms of skulls in the xorma verticalis of Blumenbach :— 
(1) Ellipsoid (el/éfsoides).; (2) Pentagonoid (entagonoides) ; 


(3) Rhomboid (vhondoides) ; (4) Ovoid (ovoides) ; (5) Sphenoid ' 


pehmoa) ; (6) Spheroid (sphéroddes) ; (7) Byrsoid (byrsotdes) ; 
(8) Parallelepipedoid (farallelepipedoides); (9)° €ylindroid 
(cylindroides) ; (10) Cuboid (cuġoides); (11) Trapezoid (¢rape- 
zoides); (12) Acmonoid (acmonoides); (13) Lophocephalic 
(lophocephalus); (14) Chomatocephalus (chomatocephalus) ; 
(15) Platycephalic ( platycephalus) ; (16) Skopeloid’(skopeloides)..° 


e. 


UNIVERSITY AND EDUCATIONA 
INTELLIGENCE. : 

. We have received a verbatim report of the interview which a. 
deputation from the Association of Technical Institutions 
recently had with Mr, Acland. Several suggestions were made, 
some of which have already received the atiention of the Science 
and Art Department. Prof. Wertheimer pleaded for an ad- 
visory voice in the construction of the Departnfent’s schemes 
-before they were finally adopted, in a manner similar to that by 
which the Education Department allowed the managers of public: 
elementary schools to express their views on the Code under 
which they had to work before it was finally adopted. Mr. 
Acland, in the course of his reply, said it was the intention of the 
Department not to publish near the summer months anything. 
which will be in the nature of an important change. The recent 
form dealing with organised science schools had been issued 
early, with a view to embodying it in the Directory next 
awtumn, the Department in the meantime being open to sugges- 
tions, During the course of the Vice-President’s remarks, the 
question of the publication of the dates of the May examinations. 
was raised, and, in reply toan inquiry, Sir John Donnelly said 


„he saw no difficulty, if the schools wanted it, in publishing in. 


May the dates of the subsequent May examinations, As to the 
question of the proper basis for the calculation of the Govern- 
ment grant, Mr, Acland expressed the hope that some day a. 
part of the principle, which is shortly to be applied to organised 
scieifte schools, will also be applied to evening classes ; that 
is {p say, there is every prospect that the grants will ia a year 
or two be aWarded more on the Inspectors reports as to the 
soundness of the teaching than on the results of examination. 


THERE are r19 Universities in the world, says the Oxfora 
University Extension Gazette. ‘Dr, Kukula in his list names 


1 See ** Human Evolution.” 
2 “t Crania of the Neolithic Age.” (Boll. Paletnol. Italiana, Parma, 1892.) 


r 


“7 APRIL 18, 1895] . 


K 


114, but he omits the Universities of Loadon, of Paris, of the 
State of New York and of Wales, and the New University of 
Brussels, Excluding the first three, which, being of the 
Napoleonic type, have no resident students, the unlergridarte 
population of the Universities of the world is estimated by this 
academic statistician as amounting to 157,513 persons. Berlin 
is the most populous University, Urbino the smallest. The 
first has 7771 students, the latter only 74. In point of num- 
bers Oxford comes tenth on the list; Cambridge, twelfth ; 
Victoria, sixty-fourth, = ninety-eighth. 


SOCIETIES AND ACADEMIES. 


LONDON. 


Royal Society, March 21.—‘‘On the Development of the 
Branches of the Fifth Cranial Nerve in Man,” By A. Francis 
Dixon, 

In this paper ‘‘ detailed descriptions of the fifth nerve branches 
are given for five different stages of the human embryo, begin- 


„ning with an embryo of four weeks, at which time merely 


the three main divisions of the nerve are represented, and 
ending with one of the eighth week. The observations on the 
human embryo have been checked by further observations on 
rat embryos, and an almost complete correspondence between 
the two has been made out.”. In mammals, the three divisions 
of the fifth nerve are found to rise independently from the 
Gasserian ganglion, and the nasal nerve is found to be the first 
‘representative of the ophthalmic division, the frontal being 
formed later. In like manner, the inferior dental nerve repre- 
sents the first formed inferior maxillary nerve, the lingual 
branch appearing later. No special ganglion is present either 
for the nasal or for the ophthalmic, nerve in mammals in the 
sense of a ganglion of a posterior nerve root. The ciliary 

anglion does not represent such a ganglion, and when first 
band is more closely connected with the fourth and frontal 
than with the third and nasal nerves. The fourth and frontal 
nerves from an early period are closely connected, At the be- 
ginning of the sixth week nearly all the named branches of the 

fth nerve of the adult are represented in the embryo; also at 
this time the accessory ganglia of the fifth nerve are recognisable. 
No evidence was found to show that the cells of these smaller 
ganglia are derived directly from those of the Gasserian. 
None of the different nerves which in the adult conaect the 
fifth with the other cranial nerves are to be considered branches 
of the fifth nerve ; thus the chorda tympani and the Vidian are 
found to be derived from the facial, and the nerve of Jacobson 
from the Glossopharyngeal. 

“On the Cofditions affecting Bacterial Life in Thames 
Water.” By Dr. E. Frankland, F.R.S. 

Since May, 1892, the author has been making monthly deter- 
minations of the number of bacteria capable of development on a 
peptone-gelatine plate in a given volume of Thames water 
collected at the intakes of the metropolitan water companies at 
Hampton. The number of microbes per cubic centimetre of 
water varied during this time between 631 and 56,630, the 
highest numbers having, as a rule, been found in winter or 
when the temperature of the water was low, and the lowest i 
summer or when the temperature was high. $ 

The complete observations demonstrate that the number of 


microbesin Thames water depends upon the rate of fow of the ` 


river or, in other words, upon the rainfall, and but slightlye 
if at all, upon either the presence or absence of sunshine or. a 
high or low temperature. 

With regard to the effect of sunshine upon bacterial life, the 
author remarks that the interesting researches of Dr. Marshall 
Ward leave no doubt that sunlight is a powerful germicide ; but 
it is probable that its poteacy, in this respect, is greatly 
diminished, if not entirely annulled, when the solar rays have to 
pass through a stratum of water even of comparatively small, 
thickness before they reach the living organisms. If this b&*he 
case, it ig held to be no matter for surprise that the effect of 
sunshine upon bacterial life in the great mass of Tleames water 
should be nearly, if not quite, imperceptible. 


Geological Society, April 3.—Dr. Henry Woodward, 
F.R.S., President, in the chair.—Dr. K. de Kroustchoff, St. 
Petersburg, was elected a Foreign Correspondent of the Society, 
-Physical features and geology of Mauritius, by Major H, de 
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Haga Haig, R.E. The author gave full details of the physical. ` 
geography of the island, including the nature and composition . 
of the mountain ranges, the depth of the ravines, the occurrence 
of caverns in the lavas, and the character of the coral reef sur- 
rounding the island. Information was furnished concerning the 
neighbouring islands, and reference made to the possible former 
existence of an extensive tract of land at no great distance from 
Mauritius. —On a corfiparison ofthe Permian freshwater Lamelli- 
branchiata from Russia with those from the Karoo formation of 
Africa, by Dr, Wladimir Amalitsky, Professor of Geology in’ 
Warsaw University. The freshwater shells from the Russian 
Permian deposits belonging to the genus}Pa/eomutela are also 
known from the Karoo beds of South and Central Africa, as’ 
pointgd out by the author in 1892. He had recently had the 
opportunity of studying the actual specimens from the Karoo 
beds, and found in them species of the groups Pal/eomutela 
Inostranzewi, P. Keyserlingi, P. Verneuilii, and P. Afurchi- 
sont ; also of a new-genus, the forms of which he had previously. ' 
referred to Nazadites, Dawson. 
also in Russia, and a list was given of species found in the 
upper horizons (A, B, and C) of the Permian beds of Russia and 
in the Karoo beds, These upper beds of Russia have been de- 
terminef by the auther as the freshwater equivalents of the 
Zechstein ; consequently®the Beaufort beds of the Karoo series, 
if considered “as the homotaxigl equivalent of the European 
strata referred to above, showld be regarded as Upper Permian. 
The Upper Permian group of freshwater lamellibranchiata of 
Russia, which bears traces of genetic relationship with the Car- 
boniferous Anthracoside, and which was already well repre- 
sented in Permo-Carboniferous and Lower Permian times, is, 
according to the author, much older than the African fauna of 
the Beaufort beds. The% may be concluded to have migrated’ 
from Russia, the Gondwana beds of India having probably been 
the connecting-link between all these deposits. The author’ 
gave agJescription of the fossils of the Karoo series which he 
had examined, including a diaghosis of the new genus in which 
he placed the fossils already alledad to as having been pre- 
viously referred to the genus Nazadztes. 


PARIS, : 
* Academy of Sciences, April 8.—M. Marty in the chair.— 
On the fluted spectrum, by M. H. Poincaré. A mathematical . 
paper in which it is shown that a complete analysis of ‘the 
phenomena of Fizeau and Foucault’s experiment confirms 
Fizeau’s deduction concerning,the permanence of luminous 
movement duri a large number of oscillations. —Officia 
plans and rgforts relating to the removal of the capital of 
Brazil to a new site, by M. H. Faye. A series of reports 
printed in Portuguese and French. The district in which the - 
proposed new site fora Brazilian capital is situated lies between 
the parallelg 15° 40’ and 16° 8 and the meridians 3° 18’ and 
3° 24’ at an altitude of above ooo metres.—Structure of the 
hymen in a species of Marasmius. An abstract of a memoir 
by M. J. de Seynes.—On substitutions, by M. Zochios. An 
algebraical paper.—Removal of the Brazilian capital. A letter 
to M. Faye, hy M. Cruls. A short agcount of the main 
features®of the survey work undertaken on the new site.—On 
geodetic work i@ the basin of the Amour, by M. Venukoff.— 
On*the determination of the mass of the cubic decimetre of dis: 
tilled water at 4°, by M. 2 Macé de Lepina}. This datum is 
yet imperfectly determined. Shuckburg and Kater give, 
1000°480 gran®, whereas Stampfer finds the Value 999°653 
grams. The author proposes a new method of determination 
by which he expects to determine this constant within 6 mgm, 
The proposed method includes (1) the study of the geometrical 
form and dimensions of a certain solid as related to the 
standard metre, (2) the measurement of the loss of -weight of 
this solid immersed in pure air-fre@ water a@ its tqnperature — 
of maximum dengity in terms of the standard kilogram. The 
solid taken iga parallelopipedon formed of transparent quartz. 
Its thickness in gifferent directions will be examined optically 
hy means of Talbot’s fringts.—-New apparatus for the m@asure- 
ment of the specific inductive power of solids and liquids, by 
M. H. Pgllat.—On a ney form of spectroscope termed the 
“ h&ma-spectroscope comparateur,” by M. M. de Thierry. —On 
a simple experiment demonstrating the presence of argon in 
atmospheric nitrogen, by M. Guntz. The author obtains argon 
by replacing magnesium by electrolytic lithium. Owing to the 
lower temperature at which lithium completely absorbs nitrogen, 
it is possible to pass atmospheric nitrogen over several heated 


All these groups are found ` ` 
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iron boats containing lithium, and collect argon over mercury at 
the exit end of the apparatus.—On the spectra of selenium 
and some natural selenides, by M. A. de Gramont. The 
minerals examined are: Berzéline Cu, Se, Zorgite (PbCu,) Se, 
Clausthalite PbSe, Eucairite Cu, Se.Ag,Se, Guanajuatite or 
Frenzélite Bi Se, —On the estimation of thiophene in benzene, 
by M. G. Denigés.. Two methods are gwen, both depending 
on the use of the mercury reagent previously described. In 
aqueous solution the reagent precipitates the compound (SO, 
HgOHg),.C,H,S when, heated with the impure benzene 
ina closed flask at 100° for about fifteen minutes with frequent 
shaking. In methyl alcohol solution the precipitate SO,(HgO), 
Hg.C,H,S is produced; in this case the benzene is 
miscible with the reagent, and hence the reaction is fhuch 
facilitated.-On the action of potassium permanganate on 
various organic substances, by M. E. Maumené.—On the 
calcium phosphate of milk, by M. £L. Vaudin. The 
. s conclusions are drawn that: (1) Milk contains citric acid as 
alkaline citrate, which aids in keeping its calcium phosphate in 
. solution. (2) This solution occurs owing to the effect of lactose 
in preventing the prepipitation of calcium citrate from solution. 
(3) Every influence modifying or desgroying the melecular 
equilibrium of the salts dissolved in mijk, tends to precipitate 
tricalcic phosphate together with calcium citrate.—The sand- 
stone of Taveyannaz and its r@ationships with the * flysch,” 
by MM. L. Duparc and E. Ritter.—On the calcium carbonate 
of lake-waters, by M. André Delebecque.—On the connection 
of latitudinal displacements of lines of barometric maxima 
with the movements in declination of the moon, by M. A. 
Poincaré. The mean atmospheric conditions are powerfully and 
regularly influenced by the moon at each tropical revolution, 
and at each revolution of the node. ` 


DIARY OF SOCIETIES. , 


. LONDON. n 
THURSDMY, APRIL 18. 
Linnean Society, at 8.—Observations on the Loranthaceæ of Ceylon ; 


W. Keeble. 
; FRIDAY, APRIL 19. 
Quekerr Microscoric CLUB, a8. 
MALACOLOGICAL So@ery, at 8. 


SATURDAY, APRIL. 20. 
GEOLOGISTS’ ASSOCIATION (Cannon Street Station, at 2.30.—Excursion to 
Charlton. Director: T. V. Holntts. 


MONDAY, APRIL 22. ; 
Merprea. Society, at 8.30. ` 


TUESDAY, APRIL 23. (9 

RoyaL INSTITUTION, at 3.—Alternating and Interrupted® Electric Cur- 
rents: Prof. G. Forbes, F.R.S. 

“INSTITUTION OF CIVIL ENGINEERS, at 8, 

RovaL HORTICULTURAL SOCIETY, at x.—Conference on Primulas. 

Roya STATISTICAL Society (Royal United Service Institution), at 5.— 
Progress of Friendly Societies andgsimilar Institutions d@ring the Ten 
Years 1884-94: E. W. Brabrook.—Some Illustrations of Friendly Society 
Finance: Rev. J. Frome Wilkinson. 

Rovat MEDICAL AND CHIRURGICAL SOCIETY, at 8.30. 

ROYAL PHOTOGRAPHIC SOCIETY, at 8. 

SOCIETY OF ANTIQUARIES, at2. . 5 


WEDNESDAY, APRIL 24.” * e 
INSTITUTION OF MECHANICAL ENGINEERS (Royal United Service Institu- 
tion), at 7.30.—Discussion of the Governing of $team-Engines by 
Throttling and by Variable Expansion: Captain H. R. Sankey.—Tfird 
Report to the Alloye Research Conimittem: Prof. W. C. Roberts-Austen, 





B., F.R.S. 

GEOLOGICAL SOCLETY, at 8.—On the Shingle Bedsof Eastern Eagt Anglia : 
Sir Henry H. Howorth, M. P.s F.R.S,—An Experime@ to illustrate the 
Mode of Flow of'a Viscous Fluid: Prof. W. J. Sollas, F.R.S.—Supple- 
mentary Notes on the Systematic Position of the Trilobites: H. M. 
Bernard. : 

BRITISH ASTRONOMICAL Assocl4Tion, at 5, 

SOCIETY or Arts, at 8. - ` 

THURSDAY, APRIL 25. 

RovaL SocIETY, at 4.30. 

ee Pat 3.—TI® Liquefaction of Gases: Prof. J. Dewar, 

Camera CLUB, at 8.15.—Photo-etching, Printing : Leon Wgrnerke. 

Numismatic SOCIETY, at7. 

Cuemicar Society, at 8.—The Action of Nitrosy] Ci@oride on Amides: 

“Prof. Tilden, FeR.S., and Dr. M. O. Forster.—The Action of Nitros 
Chloride on Asparagine and Aspartic Acid ; Bævo-rotatory Chlorgsuccinic 
Acid: Prof. Tilden, F.R.S., and H. J, Marshall.—On a Property of the 
Non-luminous Atmospheric Coal Gas Flfme: L, T. Wright.*-A Consti- 
tuent’ of Persian Berries: A. G. Perkin and J. Geldard.—Potassium 
Nitrosulphate: E. Divers, F.R.S., and T. Haga,—Diortho-substituted 
Benzoic Acids: Dr. J. J. Sudborough.--Hydrolysis of Aromatic Nitriles 
and Acid-amides: Dr. J. J. Sudborough.—Action of Sodium Ethylate 
on Deoxybenzoin: Dr. J. J. Sudborough. 

INSTITUTION or ELECTRICAL ENGINEERS (the Society of Arts), at 8.—A 
Magnetic Tester for Measuring Hysteresis in Sheet Iron: Prof. J. A. 
Ewing, F.R.S. y 
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FRIDAY, APRIL 26. A 

RoYAL INSTITUTION, at 9.—The Effects of Electric Currents in Iron on 
its Magnetisation: Dr. John Hopkinson, F.R.S. 

PHYSICAL SOCIETY, at 5.—A Theory of the Synchronous Motor: W, G. 
Rhodwell.—Note on a Simple Graphic Interpretation of the Determin- 
antal Relation of Dynamics: G. H. Bryan. 

CLINICAL SOCIETY, at 8.30. 

INSTITUTON OF CIVIL ENGINEERS, at 8.-~-Brine Pumping: Bernard 
Godfrey. 

INSTITUTION oF MECHANICAL ENGINEERS (Royal United Service Institu- 
tion), at 7.30. 

EPIDEMIOLOGICAL Society, at 8. — Immunity, Dr. Washbourn, 

SATURDAY, A 27. ; 
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CONTROVERSIAL GEOLOGY. 


‘ Collected Papers on some Controverted Questions of 


Geology. By Joseph Prestwich, D.C.L. (Oxon), F.R.S., 


F.G.S., Corr. Inst. France (Acad. Sci.); Acad. 
R. Lyncei, Rome; Inip. Geol. Inst., Vienna; Acad. 
Roy., Brussels; Amer. Phil. Soc, Philad.; &c. 


(London : Macmillan and Co., 1895.) 
“X 7ITH respect to the main facts of Geology, we 
geologists are in general of one opinion, but 


- 


> ‘with respect to the explanation of many of those facts, 


we hold very divergent opinions.” In these opening words 
of his preface, the author explains and justifies the publi- 
cation of this collection of essays. Prof. Prestwich’s 


- position, as the acknowledged doyen among British 


geologists, demands that these articles—the latest fruits 
of his ripe experience—should receive the most thought- 
ful consideration from his fellow geologists; but, quite 


- apart from the position and authority of their author, 


all of the memoirs included in this volume are of the 
greatest value as contributions to science ; and in reading 
them it is difficult to say whether we are more impressed 
by the wealth of knowledge or the literary grace which 
they display. 

The key-note of the volume is struck in the first 
article, “The Position of Geology—a Chapter on Uni- 
formitarianism,” published in the MWineteenth Century 
of October 1893. In this short and admirably written 
essay, the author clearly defines his own attitude with 
respect to the doctrine of uniformity. He credits most 
English geologists with a belief in an absolute uniformity 
both in kind and degree, while he and many continental 
geologists, who fully accept uniformity zw 22nd, altogether 
reject the notion that the actions going onat the present 
day can be accepted as measures of the rate of similar 
changes in the past. We cannot help thinking, however, 
in reading this essay, that the issue is not quite so simple 
as the author implies. The strictest uniformitarian would 
never maintain that no action that has taken place in past 
geological times could possibly have exceeded in violence, 
or in the effects produced by it, the phenomena which 
we may havé happened to have witnessed during that 
century or two, in which systematic studies of terrestrial 
changes have been carried on. In 1783.a volcano in 
Iceland threw out lava having a volume equal to that of 
Mont Blanc ; and in 1883, another volcano in the Sunda 


Straits projected materials to the height of sixteen miles® 


into the atmosphere. Now no geologist would maintain 
that there could not possibly have occurred, in the long 
periods of the past, more violent eruptions than these. 
The uniformitarian only asks that in the explanation of 
the past we confine ourselves to operations of the samme 
order of magnitude, as those now occurring upon de 
earth. We should be surely justified, for example, in 
asking for very definite evidence that in past times’ 
single geological eruption had thrown out materials equal 
to the volume of the whole Alpine chain, or that another 
had projected materials to the height of 150 miles. Ifa 
gorge can be shown to have been cut by an existing river 
in 1000 years, it would hardly be legitimate to infer thata 
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i | similar gorge was cut in ten years by a river of 100 times 


the volume, unless at the same time it were shown that 
there were very strong reasons for believing that rivers of 
the proportions assumed actually existed in the past. 

Prof. Prestwich puts what he conceives to be the 
position of the uniformitarians in the following simile :— 
“ What if it were suggested that the brick-built pyramid 
of Haw4ra had been laid brick by brick by a single 
workman? Given time, this would not be beyond the 
bounds of possibility. But nature, like the Pharaohs, had 
greater forces at her command to do the work better and 
more expeditiously than is admitted by the uniformi- 
tarians.” We cannot accept the parallel as a just one. 
Large brick structures are not at the present day erected 
by a single bricklayer, and the historian—who is equally 
uniformitarian in his practice with the geologist-——does 
not feel ealled upon fo suggest any Such improbable 
origin for a pyramid. But if, on the contrary, it were 
asserted that the pyramids age so vast that they must 
have been erected by a rack of beings of larger stature 
and ‘greater physical strength than the men of the pre- 
sent day, a position would be taken up similar to that of 
the opponents of a rational uniformitarianism. The 
historian justly asks thas before such a view be accepted, 
it shall be shown that the work of pyramid-building 
could not be performed by ordinary men working in 
sufficieftt numbers for a long period of time. Nor would 
the hist8rian be very greatly coacgrned if it were argued 
«hat by ordinary men sucha task of pyramid building 
might extend over several reigns, or would even require 
centuries for its accomplishmert. Every historian, in 
fact, takes up the same attitude as the uniformitarian 
geologist when he refuses to cyedit the men of bygone 
ages with gigantic stature, prodigious strength, abnormal 
wisdom, or extrgordinary longevity. A 

While, howéver, we demur to the principles and ideas 
ascribed by the author of this volume to the uniformi- 
tarians, we gladly accept his work as an additional proof, 
if such were required, that old-fashioned “catas- 
trophism” in geology is now quite extinct. More than 
this, we think that the protests and cautions of so 
distinguished’and able a reasoner as Prof. Prestwich will 
render areal service to geology in calling attention to 
somewhat unwgrrantable assumptions that have been 
madt by some theorists. With our author’s complaint 
against what he justly cofapares to che cl&ure,as applied 
by physigists and mathematicians to the legitjmate specu- 
lations of the geologist, we entirely sympathise. “It 
would,” as he justly says, “ be an unfortunate day for any 
science to have free discussion and inquiry barred by 
assumed postulates, and not by the ordinary rules of 
evidence as established by the facts, howgver divergent 
the conclusions go which those facts lead may fbe from 
the prevailing belief.” ° 

The second e&say in the volume is a weighty criticism 
of the astronomical theory of glacial epoché. The only 
objection which we think can be taken to the essay is 
that the author identifies the upholders of this theory 
with the uniformitarians. The late Sir Charles Lyel 
never accepted the theory of Mr. Croll, and many holding 
the strongest uniformitarian views have always main- 
tained that geological facts are opposed to any of those 
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explanations of vicissitudes in climate in past geological 
times, which are based on astronomical considerations. 


In the third article, Prof. Prestwich discusses “the. 


primitive characters of the flint implements of the chalk 
plateau of Kent, with reference to the question of age 
and make.” The author of this egsay, thirty-six years 
ago, took a leading part in making known the evidence 
in the Somme Valley and elsewhere, which is now uni- 
versally accepted as establishing the antiquity of man. 
In the essay before us, he insists that, before the times 
when men fashioned the beautifully chipped émple- 
ments of our river valleys and caves, a still more primi- 
tive people employed rough flints as scrapers, just as did 
the recently extinct race of Tasmanians. The beautiful 
series of plates accompanying this article will, we think, 
carry conviction to the minds of most archeologists and 
geologists, that the existence of such primitive races has 
been established by the author. ®Prof. Prestwich, how- 
ever, argues that the antiquity of the men of the river 
valleys and caves, and of s§Il more primitive people who 
used the flints of the Plateau period, though very great, 
was probably less than some theorists have imagined. 
The three last articles, “ On the Agency of Water in 
Volcanié Eruptions,” “On the Thickness and Mobility 
of the Earth’s Crust,” and “ On Underground Tempera- 
tures,” are well known to all geologists; but for the 
present volute these memoirs have been revisgd, and 
some very important and valuable additions haye been 
made to them. They wilPbe much more convenient for 
purpose of reference than in the journals in which they 
originally appeared. | ` 
Thete is on@ aspect of the work before us to which we 
cannot avoid alluding before concluding this notice. All 
the articles are controversial, as indicated by the title ; 
but the work might fairly he cited as an example of the 
‘spirit in which ecientific discussions ought, to be carried 
on. No geologist, who takes up this work,*but will find 
cherished ideas reasoned against, or pet notions boldly 
assailed. But from beginning to end of the valume, he 
will find that no word hasebeen written whith is calcu- 
lated to give pain to the most sensitive opponent. This 
is high praise ; but it is not higher than might have been 
„anticipated as the due of one who has in a long career 
inspired such universal admiration, esteet, and affection 
as the successor to the chair of Bucklandeand Phillips in 
the University of Oxford. . ẹ JOHN W. JUDD. 
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POPULAR WEATHER FORECASTS. 


My Weather-wise Companion. Presented by B. T. 
(Edinburgh and London: William Blackwood and 
Sons, 1895.) `” 

pr “B. T”stand for Barometer an@ Thermometer, 

the. instruments whicA some people are foolish 
enough to thjnk necessary for fofecasting the weather, er 
in this simple guise does modesty ‘shelter itself feom too 
great publicity and the evils that popularit} brings? 

The connection is curious, but probably accidental, for 

the book is free from all scientific technicalities, and the 

author would like us to forget that- such things existed, 
and adopt processes that can be practised by all, with- 
out any outlay on costly apparatus, without :elegraphic 
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information, and the weariness of preparing synoptic 
charts. Herein “ B. T.” is wise, for he is assured of a much 
larger audience, since the instruments with which he 
works are in the hands of every one, and no previous 
knowledge is required for theiruse. Thesky, the clouds, 
the moon, animals, plants, &c., these are the tools our 
author uses; but even these may at times be a little 
inconvenient and difficult in their application. For 
instance, some of us might very well have wished to’ 
know that the winter through which we have just passed 
was likely to prove more than ordinarily severe, in order, 
to take necessary precautions about water-pipes and such- 
like necessary evils. Here is the method of test: “If the , 
mole dig his hole two feet and a half deep [this sounds 
like a sum in simple proportion, but such a conclusion 
would be premature], expect a very severe winter; if ' 
two feet deep, not so severe ; if one foot deep, a mild’ 
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winter.” No one would probably care to contradict this; ~ 
it may be perfectly true, but then as a rule people do not 7 


go about the country with pickaxe and shovel, looking 
for mole-holes, and laboriously and exactly determining 
their depth. Such severe exercise would be undertaken ` 
only by a very ardent meteorologist, and even he might 
be discouraged, for the author does not say that the 
winter will be severe or otherwise, but only that it may 
be expected. 

In another respect our author shows much worldly 
wisdom. It may be assumed that what the public look 
for from the maintenance of Weather Bureaus and 
Meteorological Offices, is to know whether it is going to 
rain. A forecast that says that the wind will be from 
the south-east, possesses little general interest ; what a 
man wants to know is whether it be possible to dispense 
with an umbrella, or‘ whether one must submit to the 
extra care and anxiety the carriage of one ‘entails. It’ 
may be to some a. matter of the keenest excitement to 
know whether a depression exists on the coast of Ireland ; 
while some, again, will even speak disrespectfully of an 
anticyclone in Central Europe; but the “man in the 
street ” will be perfectly satisfied if he can be assured that 
the next hour or two will remain fine. Hence the author 
wisely concerns himself principally with the signs that 
make for rain. This kind of information, as the author 
is careful to point out, is welcome alike “to the prince 
and peasant, to the anxious hostess who trembles for the 
success of her garden-party, to the tinker who seeks the 
friendly shelter of a wayside hedge, down to the dandy 
in Pall Mall, who hates to carry an umbrella.” And on 
ghe subject of this umbrella we think we have some right ` 
to complain. He, it would seem, has carried one an‘d 
the same umbrella through a period of fifteen years, 
carried it, nay used it, amidst aristocratic surroundings, 
and occasionally under circumstances likely to test the 
constitution of the most carefully constructed; and yet 
w gather that it is still a presentable article, and one 
“tha#@ could be unfurled in Piccadilly with confidence by 
the most fastidious. Why could he not have given us 
the recipe that‘ preserves to an umbrella such a long life 
of usefulness? This contribution to economics would 
have been a valuable testimony to the accuracy of his 
conclusions and the keenness of his observation, since it 
might be fairly inferred that this protection was not 
carried when it was not wanted. But, alas, we have to 
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in English, the authors’ descriptions, and frequently 
suggests the affinities of the species in question. 

Further, apart from the fact that the book was pub- 
lished under the authority of the Trustees of the British 
Museum, and the fact that “every species of which I 
have given the chagacters can be examined either in 
bulk, or as a mounted object in the British Museum,” 
it might with equal propriety have been entitled a 
descriptive catalogue of Mr. Lister’s own herbarium, or of 
the Kew herbarium, because, as he acknowledges, he had 
full usg of the Kew set, including all Berkeley’s numerous 
types. 

However, this does not affect the character and quality 
of the work. Mr. Lister’s previous contributions to the 
literature of these curious and debatable organisms were 
a sufficient guarantee of good and really original work, 
and he has no doubt met all reasonable expectations on 
this poin®, Indeed feyy works have recently been issued 
embodying so much ofginal research. The Mycetozoa, 
as limited by De Bary, Rostafinski, Lister,and others, are 
essentially the sameas the*Myxogastres of Fries and the 
Myxomycetes of Wallroth. The first name was substi- 
tuted for the older ones because it was discovered that 
the spores, instead of producing a mycelium as in fungi, 
gave birth to swarm-eells which coalesce to form a 
plasmodium ; thus indicating a relationship with the 
lower forms of animal life. Mr. Listes adopts this 
design&tion, and defines the group as follows :— 

“A shore provided with a firma wall produces on germin- 
jeation an amoeboid swarm-cell which soon acquires a 
flagellum. The swarm-cells multiply by division and 
subsequently coalesce to form, a plasmodium which 
exhibits'a rhythmic streaming. The plasmodium gives 
rise to fruits which consist of supporting structures 
and spores; in the Exdospome, these have the form 
of sporangia, each having a wall within which the free 
spores are dgyeloped. A*capillitium or systeme ofe 
threads fornefhg a scaffolding among? the spores is 
present in most genera. In the Ærosporee the fruits 


consist of sporophores bearing numerous spores on 
their surface.” 


He then, proceeds to desgribe in detail the develop- 
ment and various stages, in fact the life history of these 
organisms, and this he has done ina simple and lucid style 
worthy of alf admiration. The movements of the swarm- 
cells—cgeeping and dancing movements—are most inter- 
esting, as well,as that of the plasmodium, or aggregation 
of tells; but the feeding pf the swarm-cells is most 
exciting. Mr. Lister had previously pfblished accounts 
of his @bservations of the ingestion of foogl-material by 
the Mycetozoa in this stage of their development; yet a 
sh rt extract relating to this process is not out of 
place :-—= 

“Tf bacteria are introduced into a cultivation of 
swarm.-cells on the stage of the ngicroscope, they are seen 
to be laid hold of by the pseudopodia and dfawn into 
the body ofgthe swarm-cells, where they are enclosed in 
a digestive vacuole. Sevéral bacteria are brought in 
tarn to the same chambtr, or fresh captures are corweyed 
into ome or more adflitional vacuoles. The protrusion 
of pseudopodia usually.ceases after such ingestion, and 
that part of the swarm-cells takes a rounded form. In 
the course of an hour or two the bacteria are assimilated 
and the digestive vacuoles disappear. Unicellular algz 
and inorganic matter are sometimes taken in, which after 
atime are again discharged. Both ingress and egress 

are observed to take place only at the posterior end.” 


“ content ourselves with a collection of rules and portents, 
the belief in which we fondly thought the Education Act 
and the School Board had utterly abolished. 

And even here our old friends, when brought out for 
our edification, are not in the form-in which they are 
familiar, and have been long beloved. Look at the bald- 
ness of the assertion—“‘ Expect bad weather if cats wash 
their faces and lick their bodies.” Contrast it with the 
majestic roll of the well known couplet— 






































Puss on the hearth, with velvet paws, 
Sits, wiping o’er her whiskered jaws. 


We distinctly feel that we are robbed of something ; 
there is such a pleasant jingle in the old rhyme, that it 
carried conviction with it. How disappointing, too, to 
be told o nly toexfect. We may just mention, in passing, 
that this is not the conclusion which we should expect 
. the average fourth standard boy to draw from witnessing 
the operation on the part of “puss.” We should expect 
that young gentleman to remark that “ cat’s hair appeared 
to be slightly hygroscopic.” 7 

m™ Altogether this little book reminds us of those admir- 
able compilations in which the theory of whist is some- 
times exposed : a vast number of rules is given, which if 
one could remember and select at the right time he 
would never make a mistake ; but, unfortunately, the com- 
binations on which the rules are founded have a knack of 
eluding the unlucky player, and never seem applicable to 
the hand in play, with the consequence that in his efforts: 
to remember some rule, he trumps a thirteenth at an 
inopportune moment, and earns the contempt of a long- 
» suffering partner. In the same manner one can conceive 
the city man, armed with this collection of precious and 
invaluable rules for determining the weather of the 
coming day, debating with himself whether it was last 
night or this morning that the sky was red; did he, while 
shaving, see his dog eating grass on the lawn ; and what 
is the exact age of the moon—finally getting confused by 
the knowledge that the train is nearly due, rashly seizing 
his mackintosh and umbrella in the middle of a well- 
determined summer anticyclone, and so forfeiting his 
hard-earned position of a trustworthy weather. prophet 

and a man of keenness and nicety of observation. 


K 





THE MYCETOZOA. 

A Monograph of the Mycetozoa; being a Descriptive 
Catalogue of the Species in the British Museum. 
Illustrated with seventy-eight plates and fifty-one 
woodcuts. By Arthur Lister. (Printed by order of 
the Trustees. London: 1894.) 


Ae ety this is an official publication of the 
Natural History Department of the British Museum, 
that part of the title referring thereto is somewhat mis- 
jeading, because the author includes everything published 
belonging to this curious group of organisms. Ai the 
same time it isnot a monograph in the strict sense of the 
word, because the author had no opportunity of examinfhg 
a large number of the reputed species inhabiting Central 
Europe, Scandinavia and North America. Thus, out of 
15 species of Badhamia, only 9 came under his observa- 
tion; of Physarum, 30 out of 45; of Didymium, 8 out 
of 17, and so on all through. It istrue that he repeats, 
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It should te explained that an ordinary.swarm-cell in 
the feeding stage is an elongated body tapering at one 
end into'a long cilium or lash, and more or less.truncated 
at the’ end with several short cilia, the so-called psèudo- 
podia. Within the body ‘of the cell is a nucleus: and 
several vacuoles. 

' With regard to hybrids between the plasmodđia of 
different species, Mr. Lister is in accord with De, Bary, 
‘and doubts the accuracy of Mr. Massee’s observations. 

Another point of great interest is the very wide” geo- 
graphical distribution’ of. most of the species; and the 
main characters, Mr. Lister states, are remarkably. con- 
stant in specimens gathered in..all parts. of the world. 
Mr: Lister gives a number of instances in which: speci- 
mens obtained from Europe, India, and‘North and South 
‘America are identical in 'the most minute microscopic 
detail. But there are exceptions, in which individuals 
of the same species from tropical gnd temperat® regions 
exhibit differences.in form ; the movies) ones. being, of 
more elegant growth, ` `e oa 

` In his description of the s8lerotium, or ‘resting. stage, 
of the plasmodia, Mr. Lister -states that the sclerotium 
of Badhamia utricularis can be revived, after preser- 
vation in a dry state for three years, by being placed in 
water. ` He also gives the resutts of a° number of; in- 
teresting’ experiments on‘ the vitality:ef various ‘other 
Mycetozoa. _ Altogethér Mr. Lister’s “ Introduction” is 
most instructive, and his descriptions are so cle&r, t that 
this book should go far,tœ popularise the study 8f thèse 
organisms. The plates, which are collotype repro- 
ductions of water-colour drawings, are very good, but 
much’ of the beauty of tht originals is lost in the process. 
Itisa pity: that they were not reproduced in colour, And 
this leads one to ask why the coloured figures in Massee’s 
“Monograph” -are not. cited... It is true there, are 
teférences to the pages of that work, wach would lead 
one to the figures, if one -knew of their exPtence. It is 
disappointing, , too, that the author has attempted no 
review of the previously existing literature, and has not 
‘ even thought it necessary tg devote two or thyee pages to 
bibliography. These omissions are all the more sur- 
prising when one considers the facilities the author 
enjoyed in the prosecution of his studies. ° 


fot cits e 


A NEW WORK ON DYEING. `` + 


La. Pr atigue du Weinturier.* By fules Garçon. Two vols. 
Pp. 148 and 391. (Paris : Gauthier-Villars get Fils, 
1893 and 4894.) 

© PP HE. at .of dyeing has in recent years developed 

so rapidly—having been practically revolutionised 
and to a large extent remodelled ‘during the last thirty 
years—that tegt-books and works of:reference dealing 
with the” subject. rapidly become’ défegtive. We. are 
therefore always glad to welcqme,any new werk which, as 
far asepossible, epitomises the informatio® up to. date, 
The great nergy and enterpriseexhibited by the. large 
firms of colour manufacturers in,such a marke degree, 
has, moreover, a' tendency to develop what may be 
distinguished as the art of dyeing, more rapidly than the 
handicraft. It is, ‘therefore, ‘pleasant to note that, as 
an engineer, the author of the book under . review fully 
appreciates the importance of the manipulative, and 
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mechanical side of the subject, and gives a lucid de- 
scription of many of the recently introduced appliances. 

The plan of the book differs somewhat from that 
usually found in works on dyeing. There is, for instance, 
no description of the character and properties of the 
textile fibres or of the colouring matters ; but -the various 
theories which have been put forward to account for 
dyeing processes, although of necessity based on such 
facts, are discussed at considerable length. Again, 
chemistry, as expressed by symbols and equations, is 
conspicuous ‘by its absence; but a lengthy chapter on 
the elements of chromatics is introduced. However, as 
the book isļas yét incomplete (a third- volume being 
in course of preparation), it is too arly to definitely 
‘consider these as omissions. 

- Volume i. contains'a very short and sketchy historical 
introduction, followed by. a few notes regarding the 
relative advantage of the natural and artificial dye-stuffs. 
A classification of the colouring matters —following the 
usual lines—is then given, with some very general notes 
with regard to the application of each class of colours 
to the various fibres. This section of the book might 
certainly have been considerably extended with advan- 
tage, since undue compression necessitates a too-free 
generalisation and an inadequate explanation of the facts. 
For instance, it is not’ sufficient to state (p. 13) that the 
acid used‘in dyeing with sulphonic acid colouring matters 
(always employed ‘as salts) serves to- liberate the free 
‘colour acid. This is really a’ very secondary action, 
requiring only a small fraction. of the amount of acid 
used, the principal function ‘of which is to ‘Prepare the 
wool for combination with the dye. nr ve 

` The methods of dyeing linen, jute, China grass, feathers, 
&c., are also noticed, a useful bibliography on the dyeing 
of feathers being introduced. This commendable feature 
is also noticed in several other sections of the book.. 

The second part of the first volume is concerned with 
the actual processes of scouring, dyeing, and finishing. 
The. space allotted to this is again very small; the de- 
scription of the bleaching of cotton and of wool occupy- 
ing less than half a page. Some useful hints are, how- 
ever, given with respect to the.choice of dye-stuffs, the 
storing, dissolving and examination of colours, the ‘causes 
of defects, &c. 

M. Garcon devotes considerable attention to the ques- 
tion of the fastness of colours, and discusses the influence, 
in respect to this property, of the nature of the ‘fibre and 
the colouring. matter employed, of the method of apply- 
ing the colour,.of the character of the. light and .the 
atmospheric conditions.: With regard to therelationship 
between the chemical ‘constitution ‘of .the colouring 
matter and its behaviour on exposure to light, it is noted 
that although most members of any particular group 
act in a similar manner, a slight difference in constitution 
is sometimes sufficient to cause a great difference in 
permanence ; thus, although most.of the „anthracene 
colours are “ fast,” and all the triphenylmethane deriva- 
tites “ fugigive,” gallein i is much more resistant than the 
closely allied eosin dyes, and by simply sulphonating 
indigotin, one of the most permanent dyes is. changed 
into a very- fugitive colour. . It may be added that 
deriyatives of methyl anthracene appear to be com- 
paratively fugitive to light. 
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It is thus not safe to put forward any assumptions, 
based either upon chemical relationship or similarity of 
general properties, concerning the behaviour of colouring 
matters in this respect; and therefore, recognising the 
value of a systematic examination, the author gives, at 
considerable length, the results obtained in recent years 
by Hummel. 

When discussing certain experiments in which arc 
lamps have been employed as the source of illumination, 
it is stated that the electric light behaves similarly, but 
less energetically, than sunlight ; the average bleaching 
action of sunlight having been estimated at 30 per 


-cent. of its total luminosity, while that of the electric arc 


is only about 6 per cent. 

The third section of the first volume deals with 
operations subsequent to dyeing, such as soaping, mill- 
ing, steaming,.&c. It is very short, extending only.to 
four pages. Two appendices, the first dealing with 
theories of dyeing, and the second with the elements of 
chromatics, are added, and the volume ends with a very 
complete bibliography of the works on dyeing published 
during the last 100 years. 

The second volume is devoted to a description of the 
machinery used in dyeing and allied processes, a very 
large space, equal in fact to the whole of the first 
volume, being occupied by the subject of water purifica- 
tion ; which, although of great importance to the dyer, 
certainly receives undue prominence. The great fault 
of the work, as a whole, is indeed a certain lack of pro- 
portion ; many essential points receiving scant attention, 
while valuable space is occupied to smaller advantage 
by long descriptions of less important subjects—such, for 
instance, as the Westinghouse air-pump. Nevertheless, 
the book should prove a valuable reference work for 
managers of works, or students of dyeing, to whom it 
can be heartily recommended. 

` WALTER M. GARDNER. 





OUR BOOK SHELF. 


The Fauna of British India, including Ceylon and 
Burma. Published under the authority of the Secre- 
tary of State for India in Council. Edited by W. T. 
Blanford. ‘ Moths,” Vol. iii. By G. F. Hampson. 
(London: Taylor and Francis, 1895.) 


We have already noticed the two preceding volumes of 
this work in some detail ; and it is therefore unnecessary 
to say more respecting the general execution of this 
volume than that the letterpress is arranged in a similar 
manner, and that the execution of the woodcuts is equally 
good. The present volume includes the last two sub- 
families of the Voctuéde, the Focilline, and the Deltoiding; 
and one or two small families of the Geometride. Re- 
specting the Deltordineæ, Mr. Hampson remarks: “It 
exhibits a gradual development from forms with straight 
palpi fringed with hairs above, such as A/yfen@, which 
is Closely allied to the Sarrothripine, and to the ances- 
tors of the Woctuide and Noline, through forms ẹyitle 
oblique palpi, to a group possessing palpi of an ex- 
tremely curved sickle-shaped type; from his group 
arose the stouter-built, more typically noctuiform and 
nocturnal * Focilling and Quadrifine.” We seriously 
doubt the advisability of speaking in such a positive 
manner on questions which cannot, in the present state 
of our knowledge, be anything more than very doubtful 
iaductions, at the best. 
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After'the Noctuidæ, Mr. Hampson places the families 
Epicopiide, Uraniide, Lpiplemide, and : Geometrida, 
for the last of which he has followed Mr. Meyrick’s 
classification. Under-the Uranizde he includes a con- 
siderable number of genera, most of which, except 
Nyctalemon, were included by previous authors in the 
Micronitde, and other families of Geometride. A fourth 
volume is to conclude the Indian Macro-Lepidoptera, and 
to contain the Pyradéde and a supplement; and we are 
glad to learn that Lord Walsingham is working at the 
Micro-Lepidoptera of India. gets 

Mr. Hampson speaks of the difficulty of the sub-family 
Boaryiine in the Geomelride#; and under the genus 
Boarmia itself he includes no less than eighty-five species, 
divided into several sections, to some of which sub-generic 
names are applied. As, however, no less. than twenty- 
eight generic names are included as synonyms of Boarmia, 
we think it would have been better to have treated some, 
at least, as provisionally entitled to generic rank. “And 
this leads us to a consideration of the, most serious de- 
fect in Al Mr. Hampgon’s work, which has already been 
pointed out in more than one quarter. He ıs too 
much inclined to place forms together as varieties, and 
then to treat them as actwalesynonyms. It is true that 
in a few instances in the present volume he discriminates 
between named varieties; but far’ more frequently he 
gives a description of a species in a tew lines, preceded 
by a string of half-a-dozen or more names, without any 
hint of how far these names represent distinct forms, or 
which names represent his idea of the species he is de- 
scribing, even when he notices that the species is vari- 
able. , While making allowance for exigenties ‘of space, 
this is hardly fair to those who will use his ‘books;' for 
even i? we assume that Mr. Harppson is always correct 
in his views as to which forms are entitled to specific 
rank, and which are only to be regarded as varieties, it is 
not to be supposed that every pne will take exactly the 
same view of a doubtful case; and we greatly fear that 
if an entomologist meets with an insect which does not 
correspond with the descriptign of a species given by Mr. 
Hampson, he will at once describe it as new, and, in many 
cases, redescrigé one of the*forms which Mr. Hampson 
has rejected,Mith a light heart, asa mefe synonym. . 
. Apart frofa this serious defect, we can recommend the 
book as a most useful and, indeed, quite indispensable 
manual for all who are interested in East Indian Moths. 


e W. F. KIRBY. 
; s . 





RETTERS TO THE EDITOR. 


The Edjtor does not hold. himself responsible Jor opinions ex- 
pressed by his correspondents, Neither can he undertake 
do return, Br to correspond with the writers of, .repected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communtcations.] 


“The @rigin of the Cultivated Cineraria. 


RETURNING from abroad, I have just seen Mr. Dyer’s letter 
Of the matters there treated I ask 
leave now to deal with one only, that numbered (18). This is 
a point of fact—the origin of the cultivated Cineraria. At a 
meeting of the Royal Society, on February 28, Mr. Dyer 
exhibited a specimen of Cineraria aruenta frem thg Canaries, 
side by side withe plant of the common cultivated form. With 
the object ofeminimising the alue of ‘‘sports” in evolution, 
this exhibition was made to illustrate what.can be done ‘‘ by the 
gradual accumulation of Small variations.” Mr. Dyer*stated, 
if I riglstly understood him, first, that of the two forms exhibited, 
the one had been produced from the other ; secondly, that, as 
far asis known, this process of evolution had been accomplished 
by the gradual accumulation of small variations, and not by the 
selection of ‘‘sports” or seedlings presenting notable and 
striking variations.’ That in the case of a plant much modi- 
fied by gardeners in recent times such a history would be highly 
unusual, Mr, Dyer will, I think, admit. ; 
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Doubting this account, and searching records of the early 
culture of the Cineraria for my own satisfaction, I found a good 
deal of miscellaneous information on the subject. The history 
is not yet quite complete ; but as Mr. Dyer’s account has now 
appeared in print, the following notes may be of use. _ 

In the ordinary manuals (4g. Burbidge, Propagation &c., 
1877, p, 250) it is said that the florists’ Cinerarias ‘are hybrids, 
obtained by crossing and recrossing severa? species of Cineraria 
(or more strictly Senecio}. As to the exact parentage, there is 
not entire certainty. Burbidge gives C. cruenta, aurita and 
lanata as the parents. Other writers mention C. maderensis, 
multiflora, tussilaginis and populifolia as having contributed 
(cp. Jour. d'hort. Gand,.ii. 1846, p. 231). General statements 
of alike nature are made by many. For the account gien by 
Mr. Dyer I. find no authority except one, an article by Rolfe 
(Gard, Chron, 1888 (1), p. 653). Here C. cruenta is given as 
the sole parent, and a figure of this species raised at Kew, from 
wild seed, is shown beside two extreme flowers of the modern 
type. Excepting this statement, it seems agreed that the 
species originally concerned are at least four: cruenta, aurila, 
pfopulifolia and lanata. The first three have comparatively 
small flowers in corymbs or cymes. Those of cruenta, intro- 
duced from Canary by Masson to Kew in 1777, ale purple. 
This species was originally described from ‘Teneriffe by 
L’Heéritier, Sert. Angl. 1788, pl. 33, and is figured Bot. Mag. 
t. 406, and elsewhere. The‘lower surface of the leaves is 
purplisb.- The petioles have auricular expansions, C., aurita, 
sent to Kew from Madeira 1790,.figured by L’Héritier, pl. 31, 
and Bot. Mag. t. 1786, isa somewhat different plant, of more 
slender habit, said to be more akin to populifolia, The flowers 
are purple. Ray-florets few and irregular. Petiolar expansions 
variable, mostly much smaller than in cruenta. C. populifolia 
_ L. Hér., Canaries, brought by Masson fror Teneriffe 1780, 
is a form with yellow flowers. C. Janata, L'Hér., pl. 30, and 
Bot, Mag. t. 53, is a plant very different from any of thegthers. 
It bears large purple flowers, some two inches across, oply one 
to a peduncle. ` The leaves Gre cordate-subrotund and sept- 
angular, and woolly underneath. L’Héritier gives it as from 
Teneriffe. The Bot, Mag. wrongly says it had been introduced 
from Africa (perhaps confusing with /axvsa, DC. = Janata 
Thunb.). The arge flowers and peculiar leaves at once diš- 
tinguish this species from the rest. f 

lt should be added that oġxlifolia in its native state showed 
considerable diversity in the fras of its leaves, three varieties 
being specified by Decandolle, eProdr. vi. p409., A natural 
variety of the same species with whzte flowers Wes brought from 
Teneriffe by Webb. This is the 8. /eccanthtg DC. » It is 
figured in Jor, Cab. ie p. 73, from a specimen grown in Bir- 
mingham Botanic Garden. As to these species, references to 
‘further information may be found in Decandolle, Prodr., and in 
Webb, Phytogr. Canar., &c. ° 

These four species with others were at the beginning of this 
century pretty generally distributed in greenhouses in England, 
France, and Germany. ‘They are enumerated ingmost of the 
horticultural treatises of the period, with directions for their 
propagation. C.. lanata was thought the best. .‘‘ It far exceeds 
all others cultivated here in the beauty of its flowers. . . . Itis 
valuable on account of its hardiness, its readine$ to flower, gnd 
the facility with which it mayebe propagated.” Rees’ Cycl. 
of Arts and Sei. vii. 1819. Others speak to like effect, 

The first. meption I have found of any distinct gardem form is 
that of Willdenow, who in ‘Enum. PI. Berol® 1809, p. 893, 
gives C. hybrida, saying that this plant is grown in gardens 
under the name of C\ cruenta, but that it in reality differs much 
from the latter, and has flowers almost like those of C. Janata. 

Between 1820 and 1830 definite efforts were made to improve 
the Cineraria. The first published is that of Bouché. Writing in 
the ‘‘ Verh, zur Beford. d. Gartenbauer, Berl.,”i.1824, p. 139, he 
says that having grown C, Janata L'Hér., Cg cruenta L'Hér., 
and C. hybrida Willd., and notiged that the firai two seeded 
freely, it occurred to him to try to raise vagieties or sports 
(Spiel@yten), apd at the same time fo test the distinctness of 
these species. His seedlings flowered®in the following year. 
Those from C. cruenta had the flowersrose-red, exceptone which 
was quite white, the flowers of the parent being dark red. The 
seedlings from C. hybrida varied so much that they might be 
mistaken for separate species. His words are as follows :— 
‘Unter denen von der Cin. hybrida zeichneten sich besonders 
fünf Abinderungen aus, welche eine ganz eigenthiimliches 
Ansehen bekommen haben, und leicht von Botanikern, denen 
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die Entstehungsart derselben nicht bekannt ist, fiir neue, noch 
unbeschriebene Arten dieser Gattung gehalten werdew 
könnten,” His description follows. In particular, the foliage 
had varied greatly from the parent form, somewhat resembling 
Janata, suggesting to Bouché that there may have been 
hybridisation with that species. A 

About the same time Mr. Drummond, then Curator of the 
Botanic Garden, Cork, published a paper in the Gard. Mag. ii. 
1827, p. 153. Hesays that Cinerarias are favourites with him, 
especially cruenta, ‘*for besides the great beauty and variety 
in the flowers, its fine purple blossom: form a beautiful con- 
trast, &c.” ‘* We seldom seeit cultivated to the extent it merits. 
The following account of the method I have followed for some 
years of growing this plant. . . may turn the attention of your 
readers to the cultivation of the C. cruenéa,.the effects of which 


will, in all probability, be the production of fine double and single 


varieties of different colours, as tt sports greatly from seed. 
[Italics are mine.] Except in cases when it becomes desirable 
to preserve any particular variety for its superior beauty, I 
prefer raising the C. cruenta from seeds. . . . Care should be 
taken to select the finest varieties, and those that produce 
the largest and finést heads or corymbs of flowers.” ‘The 
other greenhouse species I cultivate are Janata, hybrida, 
getfolia and amelloides. These I increase by cuttings, ‘&c.” 

It happens that in the same year (1827) of the Gard. Mag. 
p. 446, there isa reference to Bouché’s paper. Not improbably 
Drummond may have read the latter, forin Loudon’s Ladies’ Mag. 


of Gard. 1842, p. 111, I find this passage: ‘' Most of the purple , 


Cinerarias are varieties or hybrids of C. cruenta. . . . It was 
long a favourite in greenhouses, and was generally propagated 
by dividing the roots; but about 1827, Mr. Drummond, 
Curator of the Botanic Garden in Cork, having raised it from 


seed, and found the seedlings vary. considerably, conceived the . 


idea of hybridising it with C, Janata, C. geifolia and C. amel- 
loides. The trials, however, with C. getfolia [a true Cape 
Cineraria] and C. [Agathea] amelloides do not appear to have 
succeeded ; but between C. cruenta and C. lanata some hand- 
some hybrids were raised. Since that time numerous experi- 
ments have been made and hybrids have been raised, &c.” A 
summary follows. : 

Soon after this a number of definite seedlings or ‘‘ sports ” 
came into existence. Of some of these there are good records. 
I will mention four which are represented by good coloured 
plates. C. waterhousiana is said to have ‘been a hybrid, the 
result of the seed of C. zussilaginis, fertilised by the pollen of 
cruenta (Paxtons Mag. of Bot. iv. 1838, p. 43, and Ladies’ 
Mag. lc.) In general appearance it rather resembled ¢zssila- 
ginis (one of L’Héritier’s species which had died out, and was 
introduced again in 1832 by Webb. See Bot. Mag. t. 3215.) 
This must have been a very fine plant, It haddarge ved flowers, 
about two and a half inches across, with long narrow ray- 
florets something like Janata, 

The next case I shall take is a plant which first flowered in 
a garden near Belfast, called var. cyanophthalnus in Bot. Mag. 
1840, t. 3827. It had long white rays and a due disc. Sir 
W. J. Hooker says of it: ‘‘ Notwithstanding the very unusual 
colour of the flowers for one of the Composite, I have little 
hesitation in referring it to... the old C. Janata of our 
gardens. The foliage is the same, and the structure of the 
flowers ; but the colour of the blossoms is very different, and 
in our variety of a most unusual character.” He then recalls 
Decandolle’s well-known remark that ye//ow in Composites may 
vary to red or white, but not to blue, and, on the other hand, that 
blue may vary to red or white, but never into yellow. He adds: 
“Not only in our plant is the lilac-coloured ray of the flower 
changed to white, and the deep lilac or blood-red purple of the 
ray [disc] changed to a very bright blue, but the stigmas, which 
are deep orange in the original stock, are als» intensely blue, 
and the anthers are purple-black.”: 

Another seedling of a very different type, famous in its day, 
yas webberiana. lt was figured in Paxt. Mag. Bot. ix. 1842, 
p. 1%. The flowers were of a deep blue, the rays being short 
and wide, compared to those of waterhousiana, for example. 
“R was raiged from seed ripened promiscuously on a number 
of plants of various kinds blooming together, &c.” In the 
Gard. Chron, 1842, it was advertised at 105. 6d, a plant. 

Another sport, pinkish and white, is figured in the Botanist, 
v. 1841, No, 215. ‘‘It came up accidentally, some years ago, 
from self-sown seeds, in one of the pots of the greenhouse, so 
that I cannot say anything certain about its parentage.” The 
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, existence within some ten or twelve years. 
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writer conjectures it to be a hybrid between /auata and populi- 
tolia, var. leucanthus, 

If any one will look at the plates to which I have referred, 
he may satisfy himself of the astonishing diversity of ‘these 
forms, In Gard. Mag, 1839, p. 430, is an early record of the 
appearance of the new seedlings at shows. At the Caledonian 
Horticultural Show, the Cinerarias “were very brilliant, and 
partook of novelty.” The names of the seedlings successful, 
including warerhousiana, are given. At the beginning of the 
forties the named kinds became very numerous, and were at 
first offered at high prices in the trade advertisements. Hen- 
derson and Ivery were the two chief English cultivators at that 
time. 

During this period, 1830-1840, the progress was very rapid, 
and there can be no doubt that the florists’ Cinerarias came into 
Such a plate as that: 
in Your, d'hort. Gand, 1846, shows the ordinary kinds much 
as we knowthem. From those plants up to the perfected plants 
of ten years ago, the change was undoubtedly slow and gradual. 
The alterations have consisted chiefly in increase in size and 
symmetry of the flower, and in promotion of compactness of 
habit (see, e.g., Glenny, Ann. of Hort. 1850, p. 37, also Gard. 
Chron, 1879 (1), p. 532)» 

The next point is of some.interest. As compared with other 
t‘ improved ” herbaceous plants, the Cineraria is a little peculiar 
in the fact that itis now generally raised from seed. This is 
done partly to ensure that the plants shall Shot be overgrown, 
and partly to avoid green fly, a pest to which these plants are 
specially liable. In consequence of this, the old ‘‘named” 
kinds, that is to say, kinds propagated by asexual methods, 
went out of fashion, though till lately they still had supporters. 
Jt was found that seeds of good strains could be fairly relied on 
——not, of course, to reproduce the form of their particular parents, 
but to give fine plants. For instance, Henderson, Scot, Gard. 
i, 1852, p. 22, says: ‘‘in raising seedlings you should select 
three or four dwarf varieties, which number is quite sufficient to 
produce all the different colours.” In Gard. Chron, 1887 (1), 
Pp. 549, are some interesting particulars of the methods used by 


. Mr. James, to whom the later improvement of the plant in 


England is largely due. The plants of each colour are grouped 
in blocks, and the bees are freely admitted to the houses. It is 
not found necessary to separate the plants further, and in saving 
seed all the colours are mixed together. In the case of the 
Cineraria therefore, as in that of Calceolarias, Begonias, and 
other plants much grown from seed, it is desirable not only to 
create a fine variety of which the stock can at once be multi- 
plied asexually, but also to raise a good strain of which the 
seedlings come fairly true. The latter process may undoubtedly 
often take time, 

Even in recerft times a ‘‘sport”’ has been recorded. In 
Gard. Chron. 1880 (1), p. 277, it is stated that Mr. James 
‘Chas succeeded in obtaining a new ‘break’ that promises to 
be the forerunner of another host of new flowers. The colours 
of the flower do not shade off into one another, as is usually the 
case, but are arranged in bold and well-defined belts. ... We 
understand that it flowered for the first time last season, and 
that it has reproduced itself from seed.” A figure is given. 

To these particulars might be added many more, relating to 
the origin of double varieties, variations in the foliage, and other 
matters, The foregoing notes of the history must, I think be 
taken to show (1) that the modern Cinerarias arose as hybrids 
derived from several very distinct species ; (2) that the hybrid 
seedlings were from the first highly variable ; (3) that ‘‘ sports,” 

of an extreme kind appeared after hybridisation in the early 
years of the ‘‘improvement” of these plants; (4) that the 
subsequent perfection of the form, size and habit has proceeded 
by a slow process of selection. Mr. Dyer’s statement that the 
modern Cinerarias have been evolved from the wild C. cruenta 
** by the gradual accumulation of small variations ” is therefore, 
in my judgment, misleading, for this statement neglects two 
chief factors in the evolution of the Cineraria, namely, hybridisa- 
tion and subsequent ‘‘ sporting.” “æ ° 

I have ventured to deal with this case because it seems to be 
generally supposed by those not acquainted with the facts, that 
the origin of the modern florists’ flowers has in general been 
very gradual. Asa matter of fact it would, I believe, be more 
true to say that the new departures have in general been at 


first very rapid, subsequent improvement being commonly slow. - 


** Sporting,” usually after hybridisation, has been the chief 


factor in the production of these new developments, just as in 
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the case of the Cineraria. To speak of no more, I may refer 
to the new forms of Begonia, of Gladiolus, and of Erica now 
so familiar, With what special propriety the Cineraria was 
chosen by Mr. Dyer to support his contention is not evident 
to me. $ 

Whether any of these sports exhibit the phenomenon of organic 
stability I cannot now discuss. W. BATESON. 

St. John’s College,°Cambridge, April 17. 

The Age of the Earth, 

In Dr. Hobson’s letter on this subject, he confuses the argu- 
ment by the introduction of a new factor (never alluded to in 
the former discussion, or in my theory as stated in ‘‘Island Life”), 
the dg or volume of the matter deposited. This has nothing 
whatever to do with the practical problem, because it is 
admittedly impossible to form azy estimate of the total bulk of 
all the stratified rocks of the earth during all geological time ; 
while itis equally impossible to form any estimate of the total 
bulk of the denuded matter, since we have no clue whatever to 
the number of times the same areas have been again and again 
denuded. But the maximum ¢hichuess of the same rocks, 
compared with the average rate of denudation, and the co- 
incident maximum rvafe@of deposition, do furnish materials for 
an estimate, since they®can all be approximately determined 
from actual observation ; and thg result is what I have given. If 
Dr. Hobson had referred to the former discussion he would have 
avoided imputing to me “ fallacies ” which I never made. I never 
said a word about ‘ equal bulks” of material being deposited in 
less time than they were denuded. But, as the only available 
data are those of ¢Aéckuess, not bulk, then it is clear that, if the 
area of deposition is one-njneteenth of the area of denudation, the 
vate of deposition of a known ¢hichuess of rocks will be nineteen 
times as great asthe known vate of denudation. It was neces- 
sary for me to point this out when first discussing the subject, 
because one eminent writer had made the rate of deposition /ess 
than the rate of denudation, because the water-area is greater 
than the land-area of the globe% while an eminent geologist 
has quite recently taken the rates of denudation and deposition 
as being equal, If, however, the area of deposition is very 
much Zess than the area of denudagion, which is now admitted 
to be the fact, then the vate of deposition pe foot of thickness 
will be many times greater than the rate of denudation. 

I should not have thought it negessary again to state this very 
obvious conclusion, had not Prof, Sollas, while so clearly point- 
ing out Dr. Hobggn’s misconception as to the area over which 
the maximum J&ckness of the strata extendegl, omittéd to fefe? , 
to the confusion he has now for the first time introduced into 
the problem, by referencés to the Ju/@ or volume of the sedi- 
mentary rocks, a factor which all previous writers have seen to 
be wholly beyond even an approximate determination. 

e f e ALFRED R. WALLACE, 





So little is really known about the earth’s age that any addi- 


‘tional mode ef approximating toit, however rough, may possess 


some value. The following method of finding a lower limit is, 
with ong or two afterations, the same as that given in a paper 
in the Geological Magazine for 1887 (p. 348). It depends, not 
ongthe rate of denudation, but on the rate of subsidence within 
the area of sedimentation., e - . 

Part of the sediment brought down by & river is used for 
keepingethe surface of the delta close to the level of the sea; 
and the fact tht the deposits formed from it are®generally shal- 
low-water deposits, shows that the amount of sediment is, as a 
rule, sufficient or more than sufficient for the purpose. The 
remainder of the sediment is carried out seawards, and enlarges 
the delta laterally. . 

If,there were no surplus sediment, it is evident that the mean 
rate of subsidence over the delta wowld be obtined by dividing 
the volume of jhe sediment brought down annually by the 
river by the@rea of the delig. But if there be an excess of 
sediment, then ghe same quotient will give a value greater than 
he mean rate of subsidefice, for only part of the sediment is 
used fer keeping the Welta-surface in shallow water, In the 
case of the Mississippi, the amount of sediment brought down 
annually is 7,459,267,200 cubic feet, and the area of the delta 
12,300 square miles, or 342,204,320,000 square feet ; so that 
the mean rate of subsidence is not greater than -y of a foot per 
year, or 2°18 feet per century. 

Prof. Sollas estimates the total maximum thickness of the 
different layers of sediment since the beginning of Cambrian 
: r 
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times at 164,0co feet (NATURE, Vol. li. p. 534). If these layers 
tapered off uniformly in either direction from the region of 
maximum deposit, the total mean thickness would be half this, 
or §2,000 feet; and if the mean rate of subsidence were never 
greater than 2°18 feet per century, the total time required for 
the accumulation of Cambrian and post-Cambrian rocks would 
be not less than 33 millions of years. But there may have been 
long unknown gaps in the process of teir accumulation ;.the 
outer margin of the deposits may have extended far beyond the 
area of subsidence, and the mean rate of subsidence may have 
been at all times considerably less than the upper limit given 
above. On these accounts, as well as on others that might be 
mentioned, it seems possible that much more than 3$ million 
years has elapsed since the beginning of the Cagabrian 
period. 


_ Birmingham, April 8. C. DAVISON, 





r 


The Burmese Chipped Flints Pliocene not Miocene, |. 


IN the Geological Magazine for November of last year, p. 
525, is a review by Prof. T. Rupert Jones, of the imporiant 
paper, published im the Records of the Geological Survey of 
india, by Dr. Fritz Noetling, the Pala®ntologist of the Survey, 

- On the: occurrence of Chipped (f) Flints in the Upper 
Miocene of Burma.” Anothey paper, by Prof. T. R. Jones, on 
‘* Miocene Man in India,” appeared in Natural Science for the 
same month. ` ` 

From the fact that the mammals Rhinoceros perimensis and 
Hipparion antelopinum, of which bones were found associated 
with the flint chips, have only been found in India in Pliocene 
beds, and from a slight acquaintance, -gained, it is true, more 
than thirty years ago, with the Burmese .strata in which Dr. 
Noetling’s most interesting discovery was nfade, I felt assured 
that there musf be some- error in believing that the flint chips 
occurred in Miocene deposits, and I wrote to Dr. Noetéing on 
the subject. Ihave just heard from him in reply. Iẹaletter 
from Upper Burma of Maréh 11, he tells me he has now de fi- 
nitély ascertained that the bed containing the chipped flints is 
Pliocene. , 

Further particulars will,ẹI hope, be published before long by 
Dr. Noetling ; afid I should not have written on the subject but 
that a serious error is caused by its being supposed that 
‘Miocene Man” has been shown to have existed in India, and 
-it is desirable that this error should be corrected without delay. 
The importance of the discovery is in noway diminished by 

. the correction of ghe geological date to whi Nhe flint-bearing 
stratum is referred. . W. T. BLANFORD: 

April 17. ‘ e : 


4 The Mandrake, ə 


. A e oft 

WITH regard to Prof. Veth’s exhaustive account of the 
mandrake (referred to in NATURE of April 11, p. 573); 
it may be useful to students of folklore ¢o call their 
attention to the occurrence in the Chinese literature 
of a similar superstition, wherein Phytolacca’ acinosæ (Shang- 
luh) takes the place of Mandragora officinarum., Sie 
Tsai-Kang’s ‘* Wu-tsah-tsu,” written about 1610 (Japanese 
edition, 1661, tomg x. p. 41), contaigs the following passage :-— 
“ The Shang-luh grows on the ground beneath which dead man 
lies; hence itg root: is‘ mostly shaped like a man.’ .®. . In a 
calm night when nobody is about, the collector, offering the 
owl’s flesh roasted with oil, propitiates the ‘spirit of the plant 
until genes fatui crowd about the latter; then the root is dug 
out, brought home and prepared with magic paper fora week ; 
thus it is made capable of speech. This plant is surnamed 
‘Ve-hu’ (z.e. Night Cry) on account of its demoniacal nature.? 
There aregwo v&rieties of it: the white one is used for medi- 
cine ; the red one commands evil spirits, andéills men when it 
is internally taken by error.” «© KuMAGUSU MINAKATA, 

April 16. e 


e 

1 Here the author says: “It is populafly called ‘Changgliu-Kan’ 
(= Witch-tree-root).” The name shows that the root was used in witch- 
craft, similarly with that of the Mandragor’ (cf Hone, “The Year-Book,” 
sub. ** December 28”), k 

2 Another explanation suggested for this name is that, as long as the fruit 
ofthe Phytolacca remains unripe, the cuckoo continues to cry every night 
(Sie Tsai-Kar g, bz supr.) However, seeing that the belief in the shrieks 
of the Mandragora was once current among the Europeans (“ Encyclo- 
peedia Britannica,” oth ed. vol. xv. p. 476), it would be more just to derive 
the Chinese.name “ Night Cry” from an analogous origin. 
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A Claim for Priority: 


I SEND you, under separate cover, a copy of an address, 
“ Radiant Matter,” &c., delivered at the International Electrical 
Exhibition, held in Philadelphia in 1884, reprinted from the 
Journal of the Franklin Institute, September 1885, and would 
call your attention to the description of the method of preparing 
films of gold and other metals of extreme thinness, far exceed- 
ing in tenuity those described in NATURE as novelties in 
metallurgical methods (prepared in identically the same manner), 


and exhibited at a conversazione of the Royal Society, June 13, , 


1894. The first published note regarding this subject may be 


found in the Proceedings of the American Phil. Soc., vol. xcix. . 


February 16, 1877. Later and fuller notices will be 
found in Yourn. Franklin Institute, April 1877, June 1877, 
September 1885, and September 1894. In addition to the 


‘above, the process was fully described in U.S. Patent, 198, 209, . 


December 18, 1877. 
_ Philadelphia, April 5. 


ALEX, E, OUTERBRIDGE, 





AN IMPROVED. METHOD FOR THE MICRO- 
SCOPIC INVESTIGATION OF CRYSTALS. 


A MEMOIR of considerable importance to all who 
are interested in the microscopic determination of 
the characters of crystals, is contributed by Prof. Klein 
to the Sztzsungsberichte of the Berlin Akademie der 
The two essential 
points of the communication are that a form of stage 
goniometer is described, which permits of the most com- 
plete examination of many of the principal zones of the 
crystal with one and the same setting of the crystal upon 
its holder, and that the crystal is immersed during the 
observations in a liquid whose refractive index is about 
the mean of the refractive indices of the crystal. The 
idea of the “ Universaldrehapparat,” as the new stage 
goniometer is termed, appears to have suggested itself 
almost simultaneously to Prof:- Klein and to Herr von 
Federow, for the former described an earlier form of it 
in the Sztzungsberichte of April 1891, while the latter 
published a description of an “Universaltischen” for 
the microscope in the Zedtschrift fiir Krystallographte 
of May in the same year. Herr von Federow had pre- 
viously contributed to the Zed/schrift a remarkable 
memoir concerning a theodolitic universal goniometer, 
and the application of the principle of that instrument 
to the microscope goniometer followed naturally there- 
from. The present memoir of Prof. Klein affords so 
„admirable a description of the improved instrument, 
which has been constructed for him by the well-known 
Berlin crystallographical optician, Herr Fuess, and like- 
wise of the mode of. employing it in connection with the 
immersion method, that readers of NATURE may find a 
brief account of itnot uninteresting. Unfortunately this 
‘description cannot well be illustrated, as Prof. Klein’s 
illustrations are photographic reproductions which are 
unsuitable for further reproduction. 

The microscope should of course be one of the petro- 
logical type, fitted with the usual accessories for the 
@éxamination of crystals in parallel and convergent 
polarised light. The particular instrument constructed 
for Prof. Klein is somewhat similar to the largest Fuess 
.model.. It is so arranged with respect to the centre of 
gravity that it can be rotated into the horizontal position 
whenever desired, a point of some importance with 
‘regard to the use of an immersion liquid. The stage is 
ef course circular, and is divided so as to read with the 
aid@of a pair of verniers to‘single minutes ; it is further 
provided above with two graduated rectangular traversing 
movement§, one of which is supplied with a micrometer 
registering o’o1 m.m., while the other is capable of much 
more rapid motion. : The advantages of the simultaneous 
rotation of the polarising and analysing nicols, as adopted 
in the microscopes made by Mr. Swift under the direction 


of Mr. Allan Dick, have been so well appreciated by 
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Prof. Klein, that this has been arranged for in the new 
Fuess instrument. The carriers of the nicols are each 
furnished with a toothed flange capable of gearing with 
a smaller pinion, and the two pinions are arranged at 
the ends of a connecting rod furnished at a convenient 
height near the upper pinion with a milled fiange by 
means of which rotation can be effected.. Provision is 
made for the lengthening of the connecting rod when the 
focussing of the microscope by the rack and pinion or by 
the fine adjustment is effected, and care is also taken 
that the rotation by means of the connecting rod shall 
occur without dead-space or backlash. Prof. Klein states 
that some important details in connection with improve- 
ments in the mode of carrying out this simultaneous 
movement of polariser and analyser will shortly be pub- 
‘lished by Herr Fuess. Provision has likewise been made 
for correcting at any time the setting of the nicols in 
their carriers, experience having shown that the setting 
invariably alters slightly in course of time. In addition 
to the eyepiece nicol capable of being connected with 
the polariser in the manner just described, there is like- 
wise provided the usual nicol capable of sliding in or out 
of the microscope tube just over the objective. Above 
this, and just below the eyepiece, a Bertrand lens for 
observing interference figures in conwergent light is 
capable of sliding in and out of the tube, and is intended 
to be employed in conjunction with a converging system 
of lenses capable of being carried in a tube attachment 
beneath the level of the stage. The remaining details 
of the microscope are the same as are usually supplied 
with the No. I Fuess instrument. 

The stage goniometer is intended to be employed with 
the microscope arranged horizontally, as it is found 
inconvenient to employ an immersion liquid with a ver- 
tical arrangement. The base-plate of the goniometer, 
consisting of a stout metal plate with fairly large central 
aperture, is fixed by a suitable clamping arrangement 
upon the now vertical stage of the microscope. The 
plate is continued into a short arm on that side which 
is uppermost when fixed in position, and this arm carries 
near its end, and at right angles to it (horizontal when 
in position), a projecting piece terminating in the sup- 
porting cone for the goniometer circle, and which also 
carries the vernier reading to five minutes and the fine 
adjustment. The circle is hollowed in its upper central 
part, and perfoyated with a central aperture; this permits 
of the sliding movement within the hollow, for centering 
purposes, of a disc which carries the axis of the instru- 
ment. To the lower end of this short axis are attached 
the movements for adjusting the crystal, and the lower 
of which carries the crystal. The adjusting movements 
are a pair of circular quadrants arranged at right angles 
to each other and graduated. They are simpler in con- 
struction, and lie much closer together than those of the 
best forms of goniometer now in use for ordinary gonio- 
metric and spectrometric work, and are therefore par- 
ticularly suitable for use in connection with the micro- 
scope. The upper quadrant is fixed to the axis ; over it 
a slider is capable of moving, which carries a verniér, 
and below it the lower quadrant, which in turn is fitted 
with a slider terminating in the holder which carries 
the crystal cemented by wax. The verniers enable read- 
ings of five minutes to be obtained, the same degree of 
accuracy as in the case of the circle. 

The glass cell containing the immersion liquid is sup- 
ported in position normal to the axis of the microscope 
by means of a stand with an adjustable arm placed £8 the 
left of the microscope. It is recommended to haye a 
Series of cells, ready for filling with various fnedia of the 
most frequently required refractive power. The advan- 
tages of Adams’ method of determining optic axial 
angles may also be combined with those of the method 
now described, by use of a cell consisting of an upper 


‘ cylindrical portion terminating below in a sphere filled 


` 
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with the liquid. As regards suitable liquids, an admirable 
list is given by Herr Pulfrich in his book descriptive of 
the construction and use of the total-reflectometer 
recently devised by him (p. 64). Two errors in that list, 
however, are corrected by Prof. Klein; he has been 
unable to prepare the solution of mercuric iodide in ani- 
line and quinoline of refractive index 2°2, and the refrac- 
tive index of the phenyl sulphide kindly supplied by 
Prof. Klein’s colleague, Prof. Emil Fischer, is only 1°56 
instead of 1°95. If the dangerously poisonous and in- 
flammable liquids are excluded, the list consists chiefly 
of oils, the well-known Thoulet solution, monobrom- 
naphthalene, and methylene iodide. The solution of 
iodine in the latter frequently renders it insufficiently 
transparent for the purpose. 

The determination of the true angle, 2V, between the 
optic axes within the crystal, supposing it to be biaxial, 
can at once be determined with the aid of the new ap- 
paratus, by immersing the crystal in a liquid whose re- 
fractive index is equal to the 8 (the intermediate) 
refractive index of the crystal. The Condensing system 
of lenses is first inserged between the polarising nicol and 
the stage, and the Bertrand lens above the analyser ; as 
objective, either the ordinaty wide angle combination 
usually employed for convergent light work, or a specially 
constructed one supplied for the particular purpose of 
convergent light observations through an immersion 
liquid, is employed. This objective is so constituted 
that as large a field of vision as possible is afforded, while 
the distance between objective and crystal is considerably 
greater than wfth the ordinary systems in use. The ap- 
parent angle of the optic.axes in air, 2&, may first be 
meastired, if desired, after adjustment of the crystal by 
meant of the adjusting mqyements, by bringing the 
hyperbolic brushes to the cros§ wire of the microscope 
eyepiece in the usual manner. The immersion cell not 
being in position while this is being achieved, the ob- 
jective can be approached nearer to theecrystal and one 
of the ordinary forms of convergent light objective em- 
ployed, which affords a larger angle of vision, 
reserving the special objective for ,the determination 
of „the true ghgle of the optic axes.. If, however, 
the Adamsgpherical cell is employed, there .is no 
necessity even here to use the special objective, as 
the older wide angle form serves admirably. With 
the parallel sided cells it is .preferable to use the 
special objective. The Adams sphere is not supported 
similarly to the rectangul@r cells, but is conveniently 
held by its cylindrical neck in a smal] support directly ` 
+ attached tg the lower quadrant of the adjusting apparatus. 
The measurement of the true angle of the optic axes is 
then carried aut in the usual manner, similarly to the de- 
termination of the apparent angle in air, while the 
crystal is infmersed in the liquid contained in one or 
other of the two fors of cell. Mogochromatic light 
should of course be used in making the, observations, 
a soditm figme some little distance ing front of the 
polariser being employed by Prof. Klein. ; 

The great advantage of this method of determining 
the true inner angle between the optic axes lies in the 
fact that it is totally unnecessary to prepare section- 
plates of the crystal, the whole crystal itself being em- 
ployed, and thus material saved. Profe Kleip does not 
claim for it the highest attainable accuracy, and for the 
class of werk such as that with which the writer of this 
article has become identified, the determination of the 
*crystallographic characters of series of isomorphous com- 
pounds closely resembling each other, where every en- 
deavou? must be mate to attain the upper limits of 
experimental accuracy, such a method is of course 
inadequate. But for the ordinary description of minerals 
and the crystals of isolated chemical preparations - 
unlikely to be injured by the immersion liquid, and par- 
ticularly for laboratory teaching, the method is, one of 
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the .simplest and most interesting yet described. The 
accuracy depends entirely upon the closeness of the ap- 
proximation of the refractive index of the liquid to the 
& index of the crystal. Of course it will rarely happen 
that coincidence of these values will occur for all colours 
of the light employed, the dispersion of the crystal and 
the liquid in general being differente So that although 
the values may be coincident for sodium light, they would 
in all probability be different for other colours. But if 
the observations are only conducted for sodium light, a 
process which is frequently sufficient for the purpose in 
view, then this objection entirely disappears. Moreover, 
the errors introduced by the discrepancy for digerent 
wave-lengths of light would not be sufficiently large in 
most cases, if observations for other colours were made, 
to materially reduce the value of the method for the 
purposes for which it was designed. 

A consideration of the simple formulz connecting the 
optic axial angle with the 8 refractive index and the 
refractive index ,of an immersion liquid will at once 
render the value of the method, whin the abd¥e speci- 
fied limits, clear. Representing as usual the real semi- 
acute angle between the optic axes within the crystal by 
Va, the semi-obtuse angle by Vo, and the apparent semi- 
acute and obtuse angles in the immersion liquid by Ha 
and Ho respectively, the refractive index of the medium 
for light of the same wave-length being z, then: 


Sin Va = E sin Ha and singVo = ; sin Ho. 


These two equations are of the same kind, for both 
Va and Vo art less than 90°; and the only variables are 
z sin Ha and z sin Ho, for 8, sin Va, and sin Vo are 
constant quantities for thiswave-length of light. ff, now, 
the sum of the angles 2Ha and 2Ho is greater than 180°, 
the common factor # must, in order to bring the sum of 
these angles down equa] to 180°, be increased, that is, a 
liquid of higher*refractive power be employed. Conversely 
if the sum is less than 180° the refractive power of the 
liquid must be diminished in order to bring the sum of 
the angles up to 180°. For. the specially interesting 
intermediate case where #*= 8, the s& of 2Ha and 
2Ho will be exattly 180°, and sin Va = si%& Ha and sin 
Vo = sin Ho, when also Va = Ha and Vo ® Ho. 

From the above fheoretical considerations one can 
immediately deduce the’ course to be taken to render the 
immersion liquid exactly equal to the 6 ger of the 
crystal; if the measured vafues of 2Ha and 2Ho add up 
to over 180° a liquid of higher refraction must be 
obtained, and vice versa if the sum is lesg than 180°." 
There are, however, several ways of determining the 
closeness of approximation of the indices withogt going 
to, the trouble of actually making preliminary measure- 
ments. In the first place the crystal will disappear in 
the liquid, thateis to-say,*willebe invisible, provided 
that it is colourless, when its refractive power is 
equal to thae of the surrounding medium, especially 
when the line of the observer’s vision lies in the plane of 
the optic axes. This is very beautifully observed when 
calcite is immersed in monobromnaphthaline, and parti- 
cularly when it is arranged so that the observer looks 
along the direction of the vertical axis of the crystal; 
under thege com@ditions the latter is completely invisible, 
In the second place, instead of hyperbolig curves passing 
through the positions occupied by the op@c axes, the 
brushes will take the form of almost straight lines when 
the refraction*of crystal and liquid js about the same. ° 

In choosing crystals for observation by the new method, 
Prof. Klein recommends that individuals or ffagments 
should be selected which are equally thick in two perpen- 
dicular directions in the plane of the optic axes, that is, 
` such as are almost cylindrical in appearance, and not 
too thick to prevent the interference figures being ob- 
served. When immersed in the liquid, it is as if at each 
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moment, and for every position during rotation of the 
crystal, a parallel section-plate were being examined, the 
natural faces of the crystal—however rich in faces the 
zone may be—not entering into consideration whatever. 
The advantages of the use of an immersion liquid of 
equal refractive power in the examination of crystals 
have been pointed out by several previous observers, as 
Prof. Klein is careful to state. So long ago as 1841 Biot, 
in his memoir ‘concerning lamellar. polarisation, describes 
the use he made of it. The method-has long remained 
dormant, however, as far as is known from the literature 
of this branch of study. In the eighth edition, however, of 
the Lehrbuch der Physik und Meteorologie of Joh. 
Müller, edited by L. Pfaundler in 1879, it is stated that 


if the refractive index of the liquid in which a plate per-- 


pendicular to one of the medium lines is immersed is 
equal to that of the crystal, the true angle between the 
optic axes is at once afforded. Latterly, however, the 
evident advantages of the method have suggested them- 
selves to several crystallographers. M. Fouqué men- 
tions it in his memoir in the Bulletin of the French 
Mineralogical Society of 1894 on the felspars. 

The writer of this article has frequently made use of 
the method for gertain specific purposes, and it may be 
of use to other workers to give a brief indication of one 
or two modes of extending its sphere of usefulness not 
touched upon by Prof. Klein. In the course of the in- 
vestigation of the normal sulphates of potassium, rubi- 
dium, and cæsium, the results of which were laid before 
the Chemical Society last year (Journ. Chem. Soc. 1894, 
628, and Zeitschrift fiir Krystallographie, 1894, xxiv. 1), 
a difficulty was found in determining the true optic axial 
angle of rubidium sulphate by means of the very accu- 
rately orientated section-plates prepared by use of the 
new grinding goniometer described to the Royal Society 
(Phil. Trans. 1894, Series A, 887) earlier in the same 
year, The difficulty, which is one not uncommonly met 
with, was owing to the fact that the extremely low double 
refracticn, necessitating the use of very thick section- 
plates, combined with the slight separation of the optic 
axes, rendered it impossible to measure the obtuse angle 
in monobromnaphthaline, and so to calculate the true 


F _ Sin Ha 
angle by means of the formula tan Va = Sin Ho’ The 


difficulty was surmounted, as fully described in the 
memoir referred to, by measuring the acute angle by 
means of section-plates perpendicular to the first median 
line immersed successively in two liquids, benzene and 
cedar oil, whose refractive indices were nearly, and the 
mean of them exactly, equal to the mean refractive index 
of rubidium sulphate. The two series of values obtained 
for six wave-lengths of light (the monochromatic light 
producer recently described by the writer, Phz?. Trans. 
1894, Series A, 913, being employed) were almost iden- 
tical, differing only by a very few minutes, and the mean 
for each wave-length was taken as representing the true 
angle of separation of the optic axes for that particular 
wave-length. The method is applicable to all cases 
where it is found impossible to see the hyperbolic brushes 
through a section perpendicular to the second median 
line on account of the slight separation of the optic axes. 
The suggestion to employ it was made to the writer by 
Mr. Miers, of the British Museum, who has had a gonio- 
meter constructed for the express purpose of studying 
whe gase of an immersion liquid. 

Another case in which observations in such a liquid are 
ofreat valpe is when it is found desirable to confirm, in 
some independent manner, the mode of dispersion of the 
optic axes for different colours indicated by the calcu-. 
lated values of 2Va obtained from the formula last 
quoted. Several of the compounds which the writer has 
lately been engaged in studying exhibit very low dis- 
persion of the optic axes, and the calculated values of 
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2Va for five wave-lengths, obtained from the measure- 
ments of the apparent acute and obtuse angles in mono- 
bromnaphthalene by the use of accurately orientated 
section-plates, are so close together that it was con- 
sidered advisable to ascertain in some other manner 
whether the order of dispersion was truly represented ; 
that is, whether the angle for one end of the spectrum 
was really very slightly greater than that for the other 
end, or whether the amount of dispersion thus indicated 
did not really fall within the limits of experimental 
error, thus leaving it possible that the dispersion might 
even be of the contrary order. By immersing a plate 
perpendicular to the first median line in a liquid of re- 
tractive power equal to the medium refractive index of 
. the crystal, the interference figure in white light usually 
at once indicates, by the colours exhibited on the margins 
of the axial brushes, the order of dispersion, and measure- 
ments ofthe axial angle for the two extreme wave- 
lengths afford an immediate check upon the accuracy of 
the calculated angles. It is a considerable source of 
_ satisfaction to be able to confirm such calculated optic 
axial angles in so simple a manner. ' 

Prof. Klein further describes how admirably the new 
apparatus is adapted for the determination of the ex- 
tinction angles upon the various faces of a zone, in 
parallel polarised light. For this purpose the converging 
lenses are removed, and the eyepiece analysing nicol is 
employed, so that the polarising and analysing nicols 
may be arranged for simultaneous rotation. The mea- 
surements are carried out while the crystal is immersed in 
the liquid as in case of the determinations of optic axial 
angle. The only precaution necessary is that the crystal 
should be uniformly illuminated in order that the exact 
position of extinction may be ascertained by use of one 
of the usual half-shadow stauroscopic plates. 

The memoir concludes with a description of the general 
mode of investigating a biaxial crystal immersed in a 
liquid of equal refractive power, indicating how the 
principal planes of optical elasticity may be found, the 
positions of the optic axes ascertained, and the true 
internal angle of the latter measured. One of the most 
Important advantages of the method is the simplification 
which it introduces into the study of triclinic crystals, 
hitherto almost dreaded by the crystallographer for the 
trouble they involve. It would appear that their optical 
investigation by the immersion method offers but slightly 
more difficulty than that of crystals of higher symmetry, 
the positions of the optic axes being readily found, and 
the true angle at once »fforded. This alone would 
entitle Prof. Klein to the thanks of crystallographers and 
mineralogists for perfecting so admirable an aid to 
investigation. A. E. TUTTON, 





MICROBES AND METALS. 


TH effect of metals on the growth of bacteria has 

been examined by Miller, Behring, and others, agd 
another contribution to this subject has lately been pub- 
lished by Dr. Meade Bolton, in the December number of 
the lnternattonal Medical Magazine. According to 
Uffelmann, who smeared the surface of copper coins 
with liquefied jelly-cultures of cholera bacilli, the latter 
were destroyed in seventeen minutes; whilst on a brass 
coin they were alive after thirty hours, but dead after 
sixty hours. Bolton employed Millers method eş if- 
oculating a tube of melted jelly with particular microbes, 
and pouring the contents out on a steriliseds glass-pl&te, 
after which bits of the metal under examination were laid 
on the jélly whilst it was still soft. If the metal has an 
inhibitory action on the microbes, then a clear zone is 
left around the metal after the colonies have developed 
in the other parts of the jelly. The width of this zone, 
Dr, Bolton found, varied very considerably with different 
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organisms, as well as with different metals. Thus care- 
fully purified bits of silver produced in the case of cholera 
bacilli a clear zone 5 millimetres broad, in the case ‘of 
typhoid bacilli a zone of about 1 millimetre, whilst with 
the closely allied colon bacillus a zone of about 5 milli- 
metres was produced. In the case of purified gold, 
no inhibition was*observed with the staphylococcus 
pyogenes aureus, colon bacillus, typhoid bacillus, or 
cholera bacillus. Freshly “ glowed gold” had invariably 
no inhibitory action; and in the few cases where inhibition 
was observed, the gold had not been glowed for several 
weeks. Pure nickel, platinum wire, and platinum black 
alumimium, silicon, and niobium, again, also failed to 
give any reaction with most of the microbes examined. 
‘Throughout the investigations it was found that those 
metals that are resistant towards chemical reagents in 
general, failed to produce any effect on microbes ;, 
whilst, on the other hand, those metals which are readily 
attacked by chemical reagents, all exhibited a marked 
inhibitory action upon the growth af bacteria. This. 
result is probably due to a solution of the metal taking. 
place in the medium. ° The length of time it is necessary” 
to leave the metals in contagt with the jelly, to produce: 
an effect on the microbese pfesent, was tried with brass, 
copper, cadmium, and zinc, on the staphylococcus. 
pyogenes aureus, The metals were put on and removed 
at various intervals. When cadmium was left on fora 
minute, there was a clear space underneath where it had 
rested, which extended ¢o 1 millimetre round ; when it was 
left on for threaor four minutes, the clear space usually 
extended over 3 millimetres. Very similar results were 
obtaiged with zinc. With brass no effect‘was produced 
when jt was left on thirty-six minutes, but after this there 
was more and more markeds inhibition up to fifty 

minutes ; but to produce a clear space, it was necessary 

to leave it on for still longer. Copper produced no 

visible effect under thirty-six nainutes, and fifty minutes 

was required to produce a clear space. 

G. C. FRANKLAND. 


PEF JAMES DWIGHT DANA. 


BY the sudden death of Prof. J.D. Dana, from heart- 

failure, on April 15, America has lost a veteran man. 
of sciencé who in his time has not only played many 
widely varied parts, but has reached the highest excel- 
lence in each. As a mineralogist he published, solong ago 


"as 1837, the first edition of a “ Descriptive Mineralogy,” 


which by reason of its completeness and accuracy soon 
became a standard work of referente throughout the 
civilised womd, and of which the sixth edition (1134 
pages), issued in 1892 under the superintendence of his 
distinguished son, Pref. Edward Salisbury Dana, still ` 
maintajns the high reputation attained by the original 
work. As # geologist and paleontologist, he published 
in 1863 similarly excellent and well-illustrated *‘ Manual 
of Geology,” having special regard to the geology of the 
North American continent, and of which the fourth 
edition (1087 pages) was issued only two or three months 
ago. Of his work as a zoologist, we may cite as example 
his elaborate report on the zo8phytes, @ollecsed by an 
expedition. in @vhich he took a very active part. The’ 
report is ifustrated by 61¢plates, and in it ara described 
po fewer thar?230 newespecies. Attainments so diverse 
belong only to the few. $ . 
ameg Dwight Dana was born on February 12, 1813, 
at’ Utica, in the State of New York, U.S.A, and was 
therefore in his eighty-third year at the time of his death. 
He was educated at Yale College, New Haven, Con- 
necticut, receiving there a sound training in mathematics, 
physics and chemistry, which was of the greatest service 
to him in his subsequent career; he proceeded to his 
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able” work ` (399 pages) entitled ‘Characteristics of 
Volcanoes, ‘with contributions of facts and principles 
from the Hawaiian Islands,” 'which placed on record 
much useful ‘information collected by him during his 
travels. i i i i x 

‘In addition to these larger works, he was’ the author 
of about two hundred separdte-papers. Some of.them 
are of a physical character : his first paper, published as 
far back as 1833, dealing with-the connection of electri- 
city, heat and magnetism ; subsequent papers treated of 
galvano-magnetic apparatus: and the laws of cohesive 
attraction-as exemplified by crystals. Other papers, ofa 


degree in the year-1833.- His appointment as Instructor 
of Mathematics to the midshipmen:of the United States 
Navy gave him: splendid opportunities for the study of 
nature ‘in-various: parts ‘of the world, ' particularly in. 
France, Italy, and Turkey, opportunities of which he was 
not slow to avail himself; more especially was his at- 
tention attracted to the study of volcahic phenomena by 
an ‘ascent of Vesuvius, a sight of Stromboli, and an 
excursion in the Island of Milo in the year 1834. Settling’ 
down for a short time, he acted as chemical assistant at 
Yale College’ to his old téacher and friend, Prof. Silliman 
(1836-38) ; but an opportunity again presenting [itself - 
of making ‘a long voyage of marine observations he 
accepted the appointment of mineralogist and geologist 
to the United States exploring expedition, which‘ was to 
proceed round the world. This expedition, under Charles 
‘Wilkes as Commander, was admirably equipped for the 
objects in view, and consisted of two sloops-ofwar, 
a‘store-ship, and a'brig ; the cruise extended over four ` 
yéars' (1838-42), arti the scientific staff included,gin ad- ' 
dition to Dana, Pickering, Coutpby, and Peale, as 4 
zoologists, Rich and’ Breckenridge as botanists, and Hale ' 
as philologist. - The memoryg of the events, scenes and 
labours of this cruise was a cofistant joy to him’ during | 
the remaining fifty-three years ‘of life.: On at least two ' 
- occasions, however, he was in imminent peril: at one- 
time. his vessel narrowly escaped destruction on the’ 
rocks of Southern Fuegia, when the sea was dashing up 
the cliffs to a height of two or thre€ hundred feet, and all: 
the anchors had given way ; at another timehis party 
had to take to the boats empty-handed, and some hours 
afterwards they saw the last vestige of the vessel’ which 
had been their home for three years disappear bemeath’ 
the waves. i : a 
The study of the material collected by the expedition 
and the preparation of his reports occupied all‘ the 
available time during the hext thirteen years.‘ The'first 
two or three years were spent at Washington; but after 
his: marriage to the: daughter of Prof. Silliman he 
- removed back to New Haven, where he passed the rest 
of- his life- In -1850 he» was appc ted Silliman 
Pfoféssor of Geqlogy and Natural His at :Yale 
College. In 1846 Mr. Dana had become assosiate-editor 
of the American Journal of Science, and after the death 
of Prof. Silliman, in 1864, he became the principal editor 
of that important scientific organ. ` oe Vase, 
Dana gave special attemtion to corals &nd coral 
islands, and also to volcanoes, The Wilkes expedition 
of 1838-42 followéd'in part the course taken by the 
Beagle in 1831-36, and even where it diverged from that 
route visited coral and volcanic island such as have 
been carefully described by Charles Darwin. When the 
Wilkes expedition reached “Sydney in 1839, Dana regd 
in the papers a brief statemént pf Darwin's theory of 
the origin of the atoll’ and barrier forms ‘of reefs; this 
mere paragraph was a great help to þim fn his 
later work, and he afterwards regarded Darwin with 
feelings of the deepest gratitude. A visit to the Fiji 
Islands in 1840 brought before him facts such as had 
been already noticed by Darwin elsewhere; but there 
they were on a still grander scale and ofa more diversified 
character, thus gnablingehim to speak even more posi- 
tively of ‘the theory than Darwin himself pad thought it 
philosophic to do., On other, points the’ osnclusions 
arrived et by Darwin and Dana, independently of each 
other, were forthe most part the same, and differed only 
in .comparatively -unimportant details. Dana’s sPecial 
labours relative to corals ceased with the publication of 
his report on the zoophytes collected by the expedition, 
but an elaborate account (406 pages) of Corals and 
Coral Islands was prepared by him and issued in 1879: 
this was an extension of his expedition-report on Coral 
Reefs and Coral ‘Islands, which’ had been separately 
published in 1853. In 1890 appeared another consider- 
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drawing and lettering of crystal figures, of crystallo- 
graphic'symbols, and of the formation of twin growths ; 
a series of volcanic papers discussed both lunar and 
terrestrial volcanoes, the latter including those of Vesu- 
vius, Cotopaxi, Arequipa, Mauna Loa, and. Kilauea 
(1835-68) ; a set of coral papers treated of the tempera- 
ture limiting the distribution of corals, on‘ the area of 
subsidence in the Pacific as indicated by the distribution 
of coral islands, on the composition of corals and on 
fossil corals (1843-74). ‘ 

About forty pagers are on mineralogical topics : many 
of-them are descriptive of particular mineral species ; 
others treat of general subjects; such as nomenclature, 
pseudomorphism, homceomorphism, the connection 
between crystalline form and chemical constitution, 
and the origin of the constituent and adventitious 
minerals of trap and the allied rocks. As illustrations 
of the variety met with in his geological publications, we 
may cite his papers on the origin of the grand: outline 
features of the earth, the origin of continents, 

noiintains’ and prairies, the early condition of the- 
earth’s surface, the analogies between the modern 
igneous rocks and the so-called primary formations, on 
erosion, on denudation in the Pacific, on terraces, on 
southern New England during the melting of the great 
glacier, on the degradation of the rocks of New’ South 
Wales, and the’ formation of valleys. The’ remaining 
. papers, about seventy in number, deal with biological sub- 
jects, both recent and fossil, and have a similarly varied 
character; some being descriptive of species, others 
treating of classification and’similarly general problems. 

The importance of this scientific work was widely 
recognised, and many marks of distinction were conferred 
upon him, both at home and abroad. -He' was an 
original member of the National Academy ‘of Sciences 
of the United States, and im the year 1854 occupied the 
presidential chair of the American Association for the 
Advancement of Science. In 1851 he was elected a 
Foreign Member of the Geological Society of London, 
and in 1872 received from that Society the Wollaston 
Medal, the highest compliment the Geological Society 


University of Munich honoured him with the degree of 
Ph.D.; in 1877 he was the recipient of the Copley 
Medal of the Royal Society, and in 1884 was elected one 
of the foreign members; in 1886 Harvard conferred 
upon him the degree of LL.D.; he was also'an honorary 
member of the Academies of ‘Paris, Berlin, Vienna, St. 
Petersburg and Rome, and’ of the Mineralogical 
Societies of England and of France. f a 





id ot 
NOTES, 

WeirH the Ecole Normale at Paris, which has just celebrated 
its centenary, the names of a number of distinguished men of 
science are associated. . At the present time, no’ less than 
twelve of its old students are members of the Academy of 
Sciences, Pasteur left Lille to become the director of scientific 
studies at the School, and carried on, while in connection with it, 
the researches which have made his name known throughout 


purely crystallographic character (1835-52), treated of the - 


can pay to the man of'science ; in the same year the. 


W 
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the ‘world. 
Academy, ‘is an old student of the school, and: among other 
eminent names included ih the list of its alumni are MM. Dar- 
boux, Joubert, Serret, Hermite, Puiseux, í Briot, Bouquet, 
Giard, Baillaud, Chaive, Floquet, Pellet, Tisserand,- Appell, 
Picard, &c. ; while the teaching staff now contains such men as 
Goursat, Tannery, Gernez, Dufet, Houssay, Comat, _Raffy, 
Violle, Joly, and Wallerant. . : i 


AN influential committee has been formed for the erection of 
a monument to the late. Prof. Hermann von Helmholtz, the 
German Emperor having promised 10,000 marks and a free site 
forthe purpose. The committee is international and thoroughly 
representative, as shown by the names of Berthelot, Blaserna, 
Boltzmann, Geikie, Holmgren, Kekulé, Kelvin, ‘Lippmann, 
Lubbock, Pictet, Rayleigh, Roscoe, ‘Sidgwick, Siemens, Tait, 
Thalén, Virchow, Weber, and others among the’ 180 dis- 
tinguished men of science forming the committee. _ Funds will 
be collected in Germany and in other countries, and may’ be 


sent to any member of the committee, or to Messrs. Mendelssohn ' 


and Co., Berlin W., Jaegerstrasse 49 and 50. Letters may 
be sent to Prof. Dr. A. König, Berlin N. We Flemmingstrasse r. 
The appeal issued by the committee concludes as follows: 
“ Friends and admirers of Hermann von Helmholtz, far and 


near, unite with us! Bear witness to the homage paid by : science, A 


which knows no, frontiers, to one of its heroes; show your 
gratitude for the benefits which life has received from his 
scientific labours, and give expression to the love which his 
harmonious spirit won wherever he appeared.” 


ProF. Hux ey’s condition during the past on has caused 
his friends considerable anxiety, but we are glad to learn that*a’ 
change for the better set in on Monday. 


Dr. Joun H. REDFIELD, one of the founders of the American 


Association for the Advancement of Science, died recently at 
Philadelphia, 


THE Prince of Wales has signified his intention to be present 
at the celebration of the jubilee of the Royal Agricultural 
College; Cirencester, on July 25. 


THE sixty-seventh meeting of the Society of German 
Naturalists and Physicians will be held this year at Lübeck, 
September 16 to 21, The secretaries of the zoological section 


_ are already making preparations for this event, and will issue gẹ 


preliminary programme of communications’and demonstrations 
early in July, 


-THE London Geological Field Class will commence their 
series of Saturday afternoon excursions, under the direction of 
Prof. H. G. Seeley, F.R.S., next Saturday, when they will 
visit Otford.and;Eynsford. Further particulars can be obtained 
from the General Secretary, R. Herbert Bentley, 31, Adolphia 


_ Road, Brownswood Park, N. 


Mr, EDWARD CRossLEY has signified his intention of 
presenting to the Lick Observatory the 3-foot reflecting 
telescope, with its dome, which now form part of his private 
observatory at Halifax. This information comes to us directly 
from the Lick Observatory, together with an expression of high 


appreciation of Mr. Crossley’s most generous gilt.  *© | 


` APPLICATIONS for appointment to the Mgdical Research 
Scholarships of the Grocers’ Company must be-sent in before 
the end ‘of this month. The Scholarships are three in number, 
each of the value of £250, and are open. only to British sub- 
jects; they were instituted by the Company as an encourage- 
ment to exact research into the nature and prevention of 
important diseases. 
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-AT Stevens’s sale room.on Tuesday, a fine and well-preserved 
specimen of. the Great Auk, from the collection of the late, Sir 
William Milner, was put-up to auction, About -cighty.skins . 
of the bird are known to be in existence, of which twenty-four , 
are. in Great Britain, ten of these being in museums, and 
fourteen in privates hands. The bidding for the specimen: 
offered for. sale by Mr. Stevens started at roo guineas, and 
went up.slowly to 350 guineas; but as this was lower than the 
reserve price, the bird did not change owners, A Great Auk’s 
egg, offered at the same sale, reached the price of 180 | guineas, , 
while an egg of Æpyornis maximus was sold for 36 guineas. 


re PARTY, consisting of Dr. Geo. Becker, Prof, W. H. Dall, and 
Mr. Parington, of the’U.S. Geological Survey, will leave Wash- 
ington on May 16 for Alaska, and will be away until Septeniber. 
Congress recently directed an examination of the gold and coal 
deposits of the territory to be made, and this will be the work’ 
of the party ; directed more especially-towards an estimate of 
the ecanomic value of, the iowa. deposits, rather than toward 
a search’ for new ones my ' : 


THE | new system—the ‘t gystéme français "proposed. by 
the French : Société d’Encouragement to regulate, the pitch of , 
screws, and the metric, wire , gauge—the ,“*Jauge décimale 
métrique ”—in which the number of a wire-is the same as the 
diameter expressed in tenths of millimetres, have been adopted - 
in the French Navy byəthe Minister of Marine. The approva 
thus officially shown to the new scales will greatly assist the 
Society in its efforts to establish uniform gauges for wires and 
scresy- -threads, 


TRE news that the ‘office of Syperintendent of Agriculture, 
held .by Mr. C. A. Barber in the Leeward Islands, has been 
abolished, and ‘that the Department of Agriculture,‘as such, no 


longer exists, is altogether surgrising. The’ Department was 


only opened towards the end of 1891, but; under Mr. ‘Barber's’ 
direction, the four botanical stations in connection with it, at’ 
Antigua, Dominica, St.-Kitts, dnd Montserrat, have done a large. 
amount of woe which is-daiby becoming more and more; known’ 
and apprecifed. No agricultural commumity can afford 'to be 
without scfentific advice in these days of competition and plant 
disease. ‘Why the local Legislature should dispense with this ad- 
vice just when the Superintendent of their Déepartment-of Agri- 
culture lad, by incessant stgdy of the climatal and economic 
conditions of the islands, attained the position to give, it 
authoritatively, i is quite beyond our comprehension, 


Poss Fi 


THe ‘‘Exposition annuelle” of the French ‘Physical 
Soci@ty was held last week, Many néw-and ingenious pieces 


of apparatug for use in all branches of physical investigation 


and instruction, were op view. Electrical: instruments 
occupied a large share “of the exhibits, ‘but there were also to 
be s@en new forms of barometers, thermometers, calorimeters, 
spectroscopes, dynamometers, balances, and other engines of, 
research. M. Violle exhibited photographs of the electric 


atc, and MM. Loewy and Puiseux showed their lunar photo- 


graphs obtained at the Paris Observatory. Useful accessories 
to micrometers for astronomical telescopes were shown by M. 
Maurice Hamy. There were also on view, among numerous 
other: things, metals of new compounds prepared by M. 
Moissan in ghis electric farnace ; 3 a radiometer’ which turned 
in the opposite dirgetion to that of the ordinary form of the 
instfument ; M. Janssen’s ‘long-period meteprograph, designed 
‘for the Mont Blahc: Observatory; M, Raoul Pictet’s 
apparatus for the experimental study of the. critical. points of 
liquids ; and the spectrum ofargon. Visitors,to the Exhibition 
must have derived considerable benefit from an inspection of 


. the many physical instruments and devices which were. to be 


seen.. 3 1 
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Major CARDEW’S report on the inquiry which he has made 
into the circumstances connected with a series of explosions 
which occurred on February 1, on Southwark Bridge, has just 
been printed as a Parliamentary Paper. It will be remembered 
that there were four explosions; the first, and by far the most 
intense, occurred in the culvert under the pawement and road- 
way on the west side of the bridge, and it was immediately fol- 
lowed by three explosions: in the street boxes of the Electric 
Lighting Company, on the east side of the bridge. On 
opening the ground over the culvert, shortly after the explosions, 
a large crack was found in the 3-inch gas main, out of which 
the gas was coming in volumes. How the gas was fired could 
not be exactly ascertained, but Major Cardew confidently 
asserts that it was not by means of the electric lighting mains. 
‘The , most striking features about the accident seem 
to be: (1) The distance to which it appears that a 
series of explosions may travel along the electric mains 
which ‘form a gigantis network under the whole of the 
streets of the city; ¿and (2) the proof i? affords of the in- 
sufficiency of any ordinary system of ventilation of these pipes 
and street boxes, if gas can find $n „easy access to them, and 
the necessity of exercising great care to make and keep the 
Street boxes impervious to gas. In a former report it was 
recommended that ‘‘ accumulation of gas should be prevented by 
thorough ventilation, by making the sides and bottoms of street 
boxes impervious to gas, and by fillingeup the boxes as far 
as practicable with incombustible material”; to this Major 
Cardew now adds—§‘ by thoroughly plugging pipes and conduits 
ateach street box to prevent passage of gas along the syster,” 
and he puts the filling up the boges first, as the most sin®ple 
and certain method of preventing danger of explosion. It is 
admitted that the main cause of the explosions was the defect in 
the gas-pipe, and this again dirgcts attention to the very serious 
danger to the public frising from the condition of the gas-pipes 
in many districts, and the way in which they are laid and 
supported ; a danger which is costinually increasing, owing to 
the spread of the use of wood paving and of\er impervious 
surfates? and which iṣẹ temporarily intensified by Ygery severe 
frost. No want of care on the part of the gas compimies can, 
however, relieve electric Ifghting companies of the duty of 
sufficiently protecting their conduits and street boxes against an 
accumulation of gas, by acting on the recommendations pade, 


Ir is very commonly believed that in Ireland, on account of 
the mild climate, the Arctic or Mountain Hare does,not turn 
white in winter, but remains in its brown summer fur. Writing 
in the Zoologist, Dr. R. B. Scharff brings eviden€e that thee is 
no change in the colour of the Irish hare in most wigters. But, 
on the other hand, Major-General Warrand states that—‘‘ At 
Finnebrogue, near Dofnpatrick, a very darge number of hares 
are taken or killed gvery year, and it is found that a conséder- 
able number of them turn very white in the winter, while nearly 
all assume a much lighter shade of fur when the cold weather 
sets in.” The editor of the, Zoologist says that this view is sup- 


ported by a number of sportsmen and good observers, and that ' 


he himself has shot several Irish hares in all stages of change 
‘from brown to evhite® = 


- THERE is an interesting paper , in the Ekctrigian, by 
Messrs. Camp6ell and Lovell, on ‘the suppose@ magnetic 
fatigue. Prof. Ewing has recently shown ¿bat in the case of 
good wrought iron, when subjected to very many reversal$ i in 
weak magnetising fields, there is no perceptible change in the’ 
magnetic qualities. The authors have made use of strong 
magnetising fields, and have experimented on cast as well as 
wrought iron. - The specimens to be tested were in the form of 
tings wound over with primary and secondary coils. A single 


B.H. curve was taken by the ordinary ballistic method, and Í rye grass,” 
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than T, the value of Poisson’s ratio increases, 


then an alternating current of about 1°4 amperes at 83 alter- 
nations per second was kept passing through the primary coil 
for nearly a month. Another series of tests were then made, 
and it was found that the B, H, curve obtained coincided exactly 
with that given before the repeated reversals, both in the case of 
wrought and cast iron. 


THE current number of Wiedemann’s Annalen contains a 
paper, by Herr A. Bock, on the ratio between the lateral con- 
traction and the longitudinal dilatation (Poisson’s ratio) in 
magnetised iron rods. In the method employed the rod under 
test is rigidly supported at its middle, so that it lies in 
a horizontal plane. At either end of the rod a cross-piece is 
attached, as well as a plane mirror, These cross-pieces serve 
as lever arms, from the ends of which weights can be hung, In 
this way the bar is both bent and twisted, the amount of bend- 
ing and twisting being read off by means of a vertical tele- 
scope, two scales at right angles, and the mirrors attached to- 
the ends of the rod. ` The difference of the readings on the 
scale parallel to the length of the rod (B) is proportional to the 


bending, while the difference in the readings on the scale at’ 


right angles to the length of the rod (T) is proportional to the: 
twist. Then using Kifchhoff’s formula, Poisson’s ratio is given 


byu = 4 š 5 ~1I, where s is the half length of the rod, and 


Z is the length of the lever arm, at the end of which the deform-' 


ing weight acts. Neither in the case of hard steel or soft iron 
(a magnetising coil being used in this latter case) was a differ- 
ence in Young’s modulus, or of the torsional rigidity greater 
than 0°5 per cent. observed, In the case of soft iron, the author 
considers that his experiments are sufficiently accurate to show 
that after magnetisation the torsional rigidity and Young’s 
modulus both diminish. Since, however, B diminishes faster 
The author 
finds that frequent magnetisation and deformation causes the 
differences in the elastic constants between the magnetised and 
unmagnetised states to diminish, and he therefore concludes 
that it is not possible to detect the effect on the elasticity of 
magnetisation in a rod by the change in the pitch of the note it 
emits when struck. 


THE field experiments now in progress in various parts of the 
country partake rather of the character of demonStrations than 
of incursions into the domain of original research. The ex- 
periments made in Carnarvonshire last year, in connection with 
tte agricultural department of University College, Bangor, in- 
cluded a series in which a mixture of rye grass and clover seeds. 
was pitted against mixtures containing the seeds of other grasses. 
than rye grass, in addition to or exclusive of the latter. The 
crops were cut in July, and weighed green, when the crop con- 
taining clovers and rye grass only was found to be the heaviest. 
All the plots are to be grazed for the next three years, and it is 
obvious that considerable time must be allowed before definite 
concl@sions can be arrived at. Experiments made in Anglesey 
“ to test the best quantity of seed to sow for oats,” appear pro- 
visionally to demonstrate that four or six bushels of seed (black 
Tartarian).broad-casted per acre, give better crops than are 
obtained from eight bushels of seed, the quantity sown under 
the usual practice of the island. In both counties comparative 
manurial experiments are in progress upon pasture ‘land and 
faeld®crog’s. 


THe work of the Aberdeenshire Agricultural Research 
Association in 1894 was largely concerned with an inquiry into 
tt degeneration of rye grass and possible recovery.” It is'argued 
that, in permanent pastire, ‘‘starvation of plants, and non- 
utilisation of the plants when grown, are the features to be 
remedied, in order to secure permanent pasture of the valued 
The supreme value of Lolium perenne in pastures, 


. fovea by accident.” 


. plant.” 
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as demonstrated by Sir John Lawes and others a few years ago, 
appears to be steadily acquiring additional confirmation in 
different parts of the country, and the economic importance of 
the question is beyond all doubt. We are afraid that confusion 
is likely to arise from the adoption of a practice in vogue at 
some of the American experiment stations, where the word 
‘‘legume” is used to denote ‘‘ leguminous (papilionaceous) 
In this report we read, ‘‘ Legumes (é.c. tares, peas, 
clover, lucerne, &c.).” The word “legume” has already a 
definite meaning attached to it by English botanists, whilst in 
colloquial usein France it has another and a wider application. 
Exception should also be taken to the use of the term tuber- 
cules (or tubercles) to denote the structures on the roots of 
leguminous plants. Lawes and Gilbert have, with admirable 
consistency, adhered throughout to the word “ nodules,” and it 
is unfortunate that this example has not generally been followed. 
Students of agriculture are hearing more and more of tubercle in 
animals, and of the disease termed tuberculosis, and there is a 
tendency, at least on the part of beginners, to think that all 
‘tubercles must be alike. The general adoption of the word 
*t nodules,” as used by Lawes and Gilbert, would lessen the 


possibility of confusion. 
o 


Miss CHRISTINE LADD FRANKLIN publishes an interesting 
paper on “The Normal Defect of Vision in the Fovea” in 
the current number of the Psychological Review. Recent in- 
vestigations of Königs on the relative absorption of different 
portions of the spectrum by the visual purple, the curve of which 
‘corresponds with the curve which expresses the distribution of 
brightness along the spectrum for (1) the totally colour-blind 
and (2) the normal eye in a faint light, suggest that vision both 
in (1) and (2) is conditioned by the presence of visual purple jn 
the retina. But this visual purple is absent in the fovea, If 
this be so, the eye in (1) and (2) should be blind in that part 
of the retina. Careful observations and experiments were made ` 
to test the validity of this conclusion. ‘‘ The blindness of the 
fovea for faint light did not at once reveal itself; the act of 
fixation means holding the eye so that an image falls on the part 
of the retina best adapted for seeing it, and hence it would in- 
volve keeping the image ou¢ of the fovea in a faint light, if the 
fovea were then really blind. But after the total disappearance 
of the small bright object looked at had several times occurred 
by accident, it became possible to execute the motion of the eye 
necessary to secure it at pleasure. It was then found that the 
simple device of presenting a group of small -bright objects to 
the eye of the observer was sufficient to demonstrate thè 
‘normal night-blindness of the fovea’ without any difficulty— 
one or other of them is sure to fall into the dark hole of the 
Observations on a totally colour-blind 
boy showed the blindness of his fovea. The function of the 
retinal purple is, it is suggested, for the reinforcement of waning 
light, and is especially adapted for the absorption of the faint 

green light of dense forests, 


r 

THE Calendar of Queen’s College, Galway, for 1894-95, has 

just been published, and also that of the Royal University of 
Ireland, for the year 1895. 


THE current number of the Yournal of the Royal Agricultural 
Society of England contains a long report, by Sir J. B. Lawes, 
F.R.S., and Sir J. H. Gilbert, F.R.S., on “The Feeding of 
Animals for the Production of Meat, Milk, and Maiftre, and 


. for the Exercise of Force.” . 


; ° 

A NEW edition has been published of ‘ Stephens’ Catechism 

of Practical Agriculture” (W. Blackwood and Sons), revised and 

largely rewritten by Mr. James Macdonald. The popularity of 

the book is vouched for by the fact that more than twenty-one 
thousand copies have been sold. 
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TWENTY-EIGHT short essays by Dr. Jean Rey, ‘‘Onan in- 
quiry into the cause wherefore tin and lead increase in weight 
on calcination,” form the contents of No. rt of the Alembic 
Club Reprints. The essays, which originally appeared in 1630, 
are interesting because they contain descriptions of experiments 
and results which anticipated, to some extent, the work done by 
Lavoisier a centurfand a half later. 


Parts of the first and second editions of Malthus’ essay on the 
principle of population, have been published, in a handy volume, 
in Messrs. Macmillan’s series of Economic Classics, edited by 
Mr. J. Ashley. Of the first edition, published in 1798, about 
on@third has been reprinted ; but of the second edition, which 
contained about four times as much matter, the selected 
chapters are only one-twentieth of the whole work. 


AN account of principles and practice of the methods adopted 
by Dr. T. Schott in the treatment of chronic diseases of the 
heart by means of mineral baths and exercises, has been written 
by Dg. Bezly Thorne, and published eby Messrs. J. and A. 
Churchill, together jth a description of the Nauheim baths, 
and of the therapeutic exercises. The volume is full of diagrams 
and other illustrations gf Snterest to students of cardiac 
affections, 


f A GERMAN edition of Mr. Benjamin Kidd’s “Social Evolu- 
tion,” with a preface by Dr. A. Weismann, has just been 
published by Gustav Kischer, Jena. 


FIVE new velumes belonging to the ‘Encyclopédie scienti- 
fique des Aide-Mémoire” have come to gis from the joint 
publishers, Gauthier-Villars and G. Masson, Paris. They are: 
‘* Le Fonctionnement des Machines à Vapeur,” by G. Leloutre ; 
“Des Marées,” by P. Hatt ; *¢ Balistique des Nouvelles Pou- 
dres,” by E, Vallier; ‘La Théorie des Procédés Photo- 
graphiques,” by A. de la Baume Pluvinel; and “La Distilla- 
tion,” by E. Sorel, g 


INDEXES to the literature of cerium and lanthanum, by Dr, 
W. G. Magee, have been published together as No. 971 of the 
«Smithong/Atclancoat Collections,” in accordange with 
the recomn ndation of the Chemical Liferature Committee of 
the American Association for the,Advancement of Science. 
The difficulty and labour involved in the preparation of these 
indexes can only be fully understood by those who have 
attemptel similar tasks. Adal chemists should be grateful to 
Dr. Magee for his very valuable bibliography. 


A FULYnotice of the life and numerous works of the late Mr. 
F. Buchanan, White appears, with a portrait, inthe April num- 
ber of the Annals of Scottish Natural History. A report on the 
remarkable fisitation of the Little Auk to Scotland, during the 
past winter, is contributed tô the same namber by Mr. W. E. 
Clarke. The whole of the records ‘of occurrences of the bird 
from Decentber 22, 1894, to February, are sown upon a map 
which accompanies the report, and are also precisely tabulateds 
in chronological sequence. 


Dr. Henry Maupstey’s “Pathology of Mind” (Mac- 
millan) has recently been published in such an altered and 
enlarged form, that it is virtually’ new bdk, ‘‘or,” to quote 
from the pref@ce, ‘‘ while old matter has been left out, and much 
fresh matter added, the wfole {has been recast, the form of the 
presentation changed, &nd the text entirely, rewritten.” The 
present contents of the work, as expressed by the new sub- 
title, tonstitute a stutly of the distempers, deformities, and 
disorders of the mind. 


IN the third Bulletin of the Madras Government Museum 
appears a revised edition of Mr. Edgar Thurston’s ‘‘ Ramés- 
varam Island and the Fauna. of the Gulf of Manaar.” The 
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situation of Ramésvaram, on the reef which, under the name of 
Adam’s Bridge, almost connects Ceylon with the mainland of 
India, renders an account of its flora and fauna particularly 
interesting ; and the present brochure, which is illustrated with 
several charts and photographs of the coast, furnishes a useful 
supplement to’ Haeckel’s graphic pages upon the island of 
Ceylon. The observations ‘recorded are admitted to be far from 
exhaustive of the biological features of the Gulf of Manaar, , but 
they are more than sufficient to indicate the existence of a fauna 
well worthy. of farther examination. 


THE Malacological' Society of London, instituted for ‘the 
study of the Mollusca’and Brachiopoda; only came into existéncé 
in February 1893, but its performances up to now give every 
promise of a successful future. It publishes Proceedings, in 
which appear anatomical papers, and papers devoted to ‘de- 
scriptions of recent and fossil shells, A valuable address by 
Dr. H. Woodward, F.R.S., dealing largely with scientific in- 
vestigations of the sea gnd its inhabitants, appears in the fourth 
number of the Society’s Proceedings, with a number of other 
papers. In this connection we notice that the Journal of Mala- 
cology contains a contribution, by Dr. J. C. Thresh, on ‘ Oysters 
as Disseminators of Disease,” and, together with several other 
communications and a bibliography of recent literature, an in- 
“teresting note, by Mr. W. M. Webb, on “The Dimyarian Stage 
of the Native Oyster.” 


Tue Natural History Societies in our $ublic schools probably 
do more to foster scientific research than all*the systematic 
instruction in‘ lecture-room, and laboratory; therefore every 
encouragement should be given to the work of observation 
and collection which is cargie@ on by them. Increased -de- 
mands of both school work and games on half-holidays leave 
little time to cultivate interest ‘in natural things, and’ this 
accounts’ partly for the statenfent in the-report ‘of' the Rugby 
School Natural History Society for 1894, that’ the ‘interest 
shown in the Society by members of the school has decreased. 
Possibly, now that the new museum is completed, and the col- 
lectiong in it are being systematicaély arranged Dy Mr. Collinge, 
the Society will commence a new era of prosperif 


THE Danish Meteorological Institute and the Deutsche See. 
warte have conjointly published daily synoptic weather charts 
of the North Atlantic Ocean and adjacent continents for a year 
ending November 1889. These? valuable charts were first 
issued for September 1873 by the late Captain Hoffmeyer, of 
Copenhagen, and they afford excellent materials for ¢racing the 
connection .between the weather conditions Qf the Atlantic, 
this country, and Westérn Europe. For some years pa@ the 
charts have-been accompanied by explanatory “ext, which 
greatly enhances their value. The, disqussion of the charts for 
the year in question is divided into two parts: (1) general 
investigations of tae conditions over the North Atlanti@, and 

. e(2) application of this knowledge to navigation ; while the 
position and movement of the areas of high and low barometer, 
in interesting cases, are shown in forty special charts accom-, 
panying the text. 


SEVERAL aromatec esters @f arsenious -acid have been pre- 
pared for the first time by Dr. Fromm, of Rostagk. The new 
substances ara either viscous liquidse or crystalline ®olids, and 
are prepared with considerable facilitye The firt member of 
the series, the tfiphenyl ester, As(OC,@1;)3, is obtaingl by 
allowing arsenic trichloride diluted wigh ether to fall grop by 
drop into sodium ‘phenylate suspended in ether. The reaction 
commences vigorously’ at the ordinary temperature, but the 
mixturé eventually requires warming over a water bath in order 
to obtain the theoretical yield. ‘The ethereal liquid is then 
allowed to stand until the finely-divided'precipitate of common 
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salt subsides, when it is decanted from the latter. The ether is 
then removed by distillation over the water bath, and the thick- 
residual liquid subsequently subjected to distillation under re- 

duced pressure. Arsenious triphenyl ester is a colourless 
viscous liquid endowed with an odour somewhat resembling 
that of phenol ; it boils under a pressure of 57 m.m. at 275°. 
The liquid is remarkably sensitive to moisture, for water 
instantly decomposes it into arsenious oxide“and phenol. 
Halogens do not form additive compounds with it, but chlorine 
and bromine convert it into ‘arsenic trichloride or tribromide 
and trichlor- or tribromphenol. The second member, the para 
cresyl ester, As(OC,H,CH,),, is similarly obtained, and is like- 
wise an oily liquid, boiling at 290° under 20 m.m. pressure, 
and endowed with similar properties. The benzyl ester, 
As(OCH,C, Hols: has also been isolated in an analogous 
manner, but is not quite so stable as the two esters just de- 
scribed, being more or less decomposed upon distillation zz 
vacuo ; it may be obtained practically pure, however, by heat- 
ing the product of the reaction in an oil bath to 200° under low 
pressure. It reacts with water similarly to the two other esters. 
In dddition to thesé liquid aromatic arsenious esters, the 8- 
naphthyl ester, As(O£,)H,)3, has been prepared by the action 
of arsenic trichloride upon the sodium derivative of 8-naphthol. 
As the sodium compound is in this case completely soluble in 
ether, the arsenic: chloride reacts with great energy. The 
arsenious naphthol ester crystallises from the ethereal solution 
after decantation from the precipitated common salt, in colour- 
less aggregated crystals, which melt at 113°-114°, and are 
readily soluble in alcohol, and benzene in addition to ether. 

Water immediately decomposes them, and in boiling water the 
products of the decomposition, arsenious oxide and 8-naphthol, 

dissolve completely. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Green Monkey (Cercopithecus callitrichus, 3) 
from West Africa, presented by Miss Florence Greffin; a 
Bonnet Monkey (Macacus sinicus, 9 ) from India, presented 
by Mr. R. J. Davidson; two Polar Hares (Zepus glacialis) 
from Norway, presented by-Mr. O. Gude; a Common Badger 
(Meles taxus) from ‘Berkshire, presentéd by The “Dake 
of Wellington; an Irish Stoat (Putorius ‘hibernicus) from 
Ireland, presented by Viscount Powerscourt ; two Antipodes 
Island Parrakeets (Cyanorhamphus unicolor) from ‘Antipodes 
Island, New Zéaland, presented respectively by Sir Walter 
d- Buller, K.C.M.G., and Mr. William E.‘ Collins; two 
Scarlet Tanagers (Ramphocelus brasilius) from Brazil, pre- 
sented by Mr. Robert E. Graves; a Red and Blue Macow 
{Ara macao) from South América; deposited ; two Griffon 
Vultures (Gyps fulvus) from Egypt, purchased ; ; an Egyptian 
Gazelle (Gazella dorcaś, 8) from Egypt, réceived in exchange ; 
a Great Kangaroo (Macropus giganteus, 8), a Rufous Rat 
Kangaroo (Aypsiprymnus rufescens), born in the Gardens. 

e 





` OUR ASTRONOMICAL COLUMN. 


THE VARIABLE STAR Z HERcULIS.—This recently dis- ‘ 


covered variable star turns out to be one of exceptional interest. 
It was first suspected of variability by the Potsdam observers, 
and subsequent observations by Chandler and Hartwig seemed 
to show that it was a star of the Algol type. Early in the pre- 
sent ye@ Dr, Dunér announced that the new variable was pro- 
bably of the Y Cygni type with unequally bright components, 
since he found ainequal minima alternating in periods of forty- 
seven and forty-nine hours. , Returning to the subject 
(Astrophysical Journal, April), Dr. Dunér gives the data 
on which his conclusion was based, and derives some in- 
teresting results as to the probable constitution of the system. 
The.normal magnitude of the star is 6° 89 ; at principal minimum 
it falls to 8°05, and at secondary minimum to 7°35. Hence, 


. 


t 
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the relative degrees of brightness at these times are 1, 3, and $., 
and assuming that the eclipses are central, it is easily shown 
that the observed magnitudes may be explained by supposing 
that the two components are of equal size, while one is twice as 
bright as the other. The unequal duration of the minima 
further indicates that the orbit is an ellipse with an eccentricity 
of 0'2475, and it is calculated that the semi-axis major of the 
orbit is six times the diameter of the stars. The plane of the 
orbit passes through the sun, and the line of apsides is inclined 
at an angle of 4° to the line of sight. The stars revolve in this 
orbit in a period of 3 days 23 hours 48 minutes 30 seconds. 

It seems probable that this variable may form a connecting 
link between Algol, which consists of a bright and a dark body, 
and Y Cygni, consisting of two stars of equal brightness. 


Tue DIAMETER OF NEPTUNE.—With the Lick telescope 
and an eyepiece magnifying r000 diameters, Prof. Barnard finds 
the mean angular diameter of Neptune, when reduced to the 
mean distance from sun 30°0551, to be 27433. This corre- 
sponds to an actual diameter of 32.900 miles, which is from two 
to four thousand miles less than that stated in most of our text- 
books.——Astronomical Journal, No. 342. 








INDUCED MAGNETISM IN VOLCANIC ROCKS. 


AN interesting note by G. Folgheraiter, on the magnetism 

induced in voleanic rocks by the e&rth’s magnetic field, 
appears in the Al? della Reale Accademia dei Lincei (vol, iv. 
part 5, March 3, 1895). The author has performed a number of 
experiments on volcanic rocks, in order to determine the amount 
of induced magnetism left when, after heating to such a tem- 
perature that they entirely lose their permanent magnetism, 
they are either allowed to cool slowly or are suddenly cooled, 
in each case under the influence of the earth’s field. From such 
observations he hopes to be able to deduce some conclusions as 
to the conditions under which the rocks experimented on, which 
were originally permanently magnetised,-became magnetised. 
The rocks are cut into small parallelopepedons weighing abowt 
50 grams, and such that the length is about two or three times 
the depth or breadth, care being always taken to cut the 
rock so that the axes of these pieces were vertical when 
the rock was in its place in the earth. The intensity of magneti- 
sation was in every case measured by the method of deflection ; 
a freely suspended magnetic needle being deflected by the 
sample, which was placed with its length east and west. After 
measuring the intensity of magnetisation of the sample-, they 
were heated to redness, and then either allowed to cool slowly, 
or are rapidly quenched with their axes vertical. Their magnetic 
moment was determined, first immediately they were cool, and 
then after they had stood under the influence of the earth’s field 
for three months. The specimens of basalt examined may be 
divided into two groups: in the first may be placed those 
specimens which were originally only slightly magnetised, and 
in this case, after heating to redness, the magnetisation is alwayse 
increased, but to a very different degree in the different speci- 
mens. The second group includes those basalts which were 
originally strongly magnetised, and in this case after heating 
the magnetisation was considerably reduced. In both groups 
thé magnetisation underwent no change during thiee months, 
and sudden cooling gave the same results as slow cooling. 
Experiments have also been made on tuff and peperino. The 
results obtained with the first of these rocks are similar to those 
obtained with the first group of basalts, Peperino, however, 
differs in that, before being heated, its coercive force seèms 
:Imost nil, the bar becoming only temporarily magnetised. 
After heating, the character of the rock is altered, as 
it can now become permanently magnetised and behaves just 
like the tuff. From this the author concludes that peperino 
has been formed at a low temperature, probably by the action 
of water on cinders, &c. s 





e 
THE FREEZING-POINT OF DILUTE 
SOLUTIONS. ; . 


ORRECT determinations of the freezing-point of dilute 
solutions are of fundamental importance in connection 

with the general theory of the subject, and it is therefore any- 
thing but satisfactory to find that, in spite of the closeness with 
which the individual results of the same observer agree amongst 
themselves, the results of different observers are in many cases 


NO. 1330, VOL. 51] 


NATURE 


i 


om 


617 








widely separated. For example, the following values have 
been given as the molecular depression of the freezing-point 
in the case of a I per cent. aqueous solution of sugar :— 
2°02, Arrhenius; 2°07, Raoult ; 2:01, Pickering ; 2°18; H. C. 
Jones ;.1°81, Loomis. The results of Jones and Loomis, both 
of whom claim increased accuracy for the methods they employ, 
differ by some 18 per cent, The theoretical value of the 
molecular depressfon, calculated from the melting-point and 
heat of fusion of ice, is 1°86. The cause of these differences 
has given rise to much discussion. Pickering has attempted to 
show that Jones’s results, wherein the temperature was read to 
the ten-thousandth of a degree, were affected by thermometer 
errors. Jones has replied that his thermometer was tested. 
Koaplrausch has drawn attention to probable sources of error in 
Jones’s method, but is compelled to admit that the differences 
between the results of Jones and Loomis must, in the main, be 
due to some unkrown source of error. 

A definite step in the direction of clearing up this point is 
made in a recent number of the Zeitschrift fiir physikalische 
Chemie. Here Nernst and Abegg emphasise the fact that the 
observed freezing-point must in general be different from the 
true freezing-point, or the temperature aé which solid and liquid 
are in equilibiium, hey point out that a parily-frozen liquid, 
uninfluenced by the t@mperature of its surroundings, will strive 
to reach the true freezing-poigt at a rate which, at any instant, 
may be taken as proportiqnaleto the difference between its actual 
temperature and the true freezing-point. Again, in practice, 
on account of the limited amount of substance employed, and 
the effect of the temperature of the surroundings, &c., unfrozen 
liquid strives to reach a definite temperature, which may be 
termed the ‘‘convergence temperature.” On these assumptions 
it is easy to show that the observed freezing-point, or the tem- 
perature at which the thermometer becomes steady, will only be 
the true freezing-point if the ‘‘convergenge temperature” is 
equal to the true freezing-point, or if R, the rate at which the 
temperature of the partly frozen liquid approaches the freezing- 
point, is infinitely great as conspaged with 7, the rate at which 
the temperature of the unfrozen liquid approaches the “‘ con- 
‘vergence temperature.” If one of these conditions is not ful- 
filled, corrections determined exgerimentally have to be applied. 
For dilute solutions of alcohol and commo salt the corrections 
were found to be inappreciable under the experimental con- 
ditions described in the paper, Here the value obtained for 
R, although, as is always the *case, it was largely diminished 
by the lag ofthe thermometer, still was sufficiently, large 
as comparegy’with the value of ~ Iņ the case of*sufar, 
however, was so small that by varying the experimental 
conditions, a 1 per cent, solution gave molecular depressions 
varying between 1'6 and 2't—limits which are even further 
apart than those given by the results of previous observers. -On 
correcting the observed depressions in the manner described, 
they all gave practically the theoretical value. E 

Without these corrections, observed freezing-points are thus 
held to be functions of the size of the apparatus used, the 
temperature of the cooling-bath, the rate of stirring which 
largely affects, the ‘‘ temperature of convergence,” &c. 

Evence is also given of the futility of expressing freezing- 

oints to the @en-thousandth ofa degree. It may readily happen 

at the above correction is ag high as o°o1, and as the mode of 
deducing it is but appro&Ximate, in such a @ase 0°'001 or 0°°002 
wouldgbe a favourable estimate of the error of the end result, 
even if satis®ctory corrections could be applie® for the alteration 
in the concentration of the solution produced by freezing, ande 
the ordinary sources of error incidental to the method of ex- 
periment, J. W. RODGER. 





THE EXAMINAsSION GURYE. 


JF the resullgof the examinatien of a mixed body of candidates 
~ be pl@ted out on the graphic method, they yill be found, 
in accordanc@ with a well-known law of statistics, tq approxi- 
mate to a curve having a more or less rapid gradient at either 
end,eand a mid-region of gentler ascent. Fig. I, for example, 
shows the results of aneexamination of 27 students in physical 
geography, the scale of marks running vertically fiom 10 to go, 
the examinees being arranged horizontally at equal distances 
apart from the lowest to the highest. The larger the number 
of candidates the more flattened does the mid-region of the 
curve tend to become. Again, in any series of examinations, 
the mean results of which are plotted out, the more uniform 
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the standard of difficulty of the papers set, the flatter is the mid. 
region of mediocrity. Fig, 2 shows the mean results of ten 
separate examinations, of different students conducted by six 
vexaminers, in history, English literature, geography, physical 
geography, physics, botany, arithmetic, and Euclid. They are 
taken without special ‘selection from the returns of class 
examinations in. University College, Bristol. The standards 
. were somewhat markedly different ; in sonfe the head, in others 
the tail, being excessive; hence. the mid-region is not so 
flattened as it probably would have been had a larger series 
been taken. ‘The results indicate, however, sufficiently well 
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the general nature of the examination curve. The total gange 
of marks being from 17°5 per c@nt, to 84 per cent., 15 out of 
the 30 students fall within the mid-region of from 4o per cent. 
to 60 per cent. ` : 


It is not my purpose to algempt to determine how far the, 


form of the lower @nd, or tail, of the curve is due to incapacity 

on the one hand, or to sheer idleness on the other, and how far 

that of the upper end, or head, of the curve is due to exceptional 

ability on the one hand, or to industry and hard work on the 

other. Whichever cause preposderates, we Wgay say that, at 

any rate with pupilsgwho have got beyond the schẹpl-boy stage, 
‘ a ‘@ 5 
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e . 
and very, largely with them too, the teacher's ghief field of 
influence” is in jhe preponderant mi&-region of mediocrity, 
Those in the tail of the curve either cann&t or will not prafit by 
his ministrations ; those at the head of the curve may batrusted 
to do well without his aid, or even in spite of his interference. 
It is on the body of the curve that he can do his best work. 

It is, at first sight, somewhat remarkable that the general 
form of the curve persists as we ascend through a series of 
graded examinations. It might well be supposed that the tail 
would be eliminated in the lower examinations ; and the results 
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‘of my own observations show that the tail does tend to flattery, . 


out and become raised as we ascend. But it is by no meangy, 
gct rid of. It flattens because we have eliminated the hopes. 

lessly idle and those who have altogether mistaken their 

ivocation. It persists because at each stage there are those, 
whose limits of capacity have been reached. A student whose; 
capacity may bring him into upper mediocrity in matriculation, y’ 
may drop hopelessly into the tail when he proceeds to work forr: 
the degree. I.was informed, on good authority, at the Cape, w 
that whereas the Kaffir lads were often ahead of white boys in, 
the early stages of education, the limits of their capacity werer 
soon reached, and they were left behind by those whom they 


whom the work is bey ond their powers ; and they inevitably fall 


into the tail. 


In the traditional division of candidates into three classes, 
the most rational method is to place in the first class those at 
the head of the curve, the mediocrities in the second class, and 
For many years it has been my 
custom as an examiner to plot out on the graphic method the 
results of each examination. The advantage of doing so is 
that one thus sees ata ‘glance the distribution of the examinees. 
One can also more readily see where the divisions should run 
between the several classes. It is irrational to fix beforehand 


` some arbitrary number of marks to form the limiting line above 


which the candidates are to be called first class, those below 
this and above andtfer arbitrarily chosen number being ranked 
in the second class. The limit must be determined—and even 


' then it is often only determined with difficulty—by an inspection 


of the curve. The form of the curve, and the level of medio- 


` crity in the scale of marks, enable one to decide whether the 


paper has been too hard or too easy. If too hard, the level of 
mediocrity will be low, and the tail inordinately large ; if too 
easy, the level of mediocrity will be high, and the head not 
well differentiated from the body. 

The examination curve may be commended to the special con- 
sideration of those who have to’ deal with large numbers of 
%andidates in connection with the Education Department and 
that for Science and Art. And I would recommend to the con- 
sideration. of those who have the control of Civil Service and 
Army Examinations the excellent suggestion made by Dr. J. 
Venn, in a paper on the ‘‘ Correlation of Mental and Physical 
Powers,” contributed to the Monist for October 1893. In these 
examinations large numbers of candidates compete for a limited 
number of vacancies. Let the results be expressed.in an 
examination curve. It will have a well-marked head, a longish 
body of mediocrity, and a decided tail. We may cheerfully 
eliminate the tail; it consists of duffers intellectually. We 
may select the head for entrance ; it consists of men of marked 
intellectual superiorit y,so far as the examinations ‘re an adequate 
test thereof. If the head exhausts all the vacancies, well and 
good. But ifthe number of vacancies involves an extensive 
incursion into the body of mediocrity, then ‘it will be found 
‘that the lower selected candidates will be very little superior 
intellectually to the higher rejected candidates. The last ten 
selected, and the ten seniors among the rejected, will probably 
be separated by a comparatively small number of marks. 
Moreover, it is a well-known fact, experto crede, that, if, after 
an extensive set of papers has been looked over and carefully 
marked, an interval of time be allowed to elapse, and then the 
papers are gone over again, the result of this re-examination is 
that the head and tail remain practically unchanged, but that 
thgre is not a little redistribution among the mediocrities. 
Furthermore, if a different examiner look over the papers, 
the head and tail of his curve will not differ markedly in 
arrangement or form from those of his predecessor ; but among 
the mediocrities there will be not a little shifting of places. 
While, therefore, such an examination as that for entrance to 
Woolwich or Sandhurst serves to select the intellectual head,and 


. to reject the intellectual tail, it is by no means so effectual in 


classifying the candidates who fall within the body of medio- 
erity. @ 

ow if the same body of candidates be further examined by 
some physicaé test (and Dr. Venn regards lung-capacity and - 
breathing power the best single physical test), it will be found 
that in this respect there will be a curve with well-marked 
head, a mediocre bedy, and a 1apidly descending tail. But the 
intellectual head and tail will not include the same candidates 
as the physical head and tail. Let us therefore select from our 
intellectual mediocrities those who fall within the head of the 


At each stage there are pupils for ` 
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aysical examination curve. If we must admit intellectual 
iediocrity, let us, at any rate, secure that we have, in com - 
anisation, physical excellence. i s 
In practice this would necessitate the preliminary testing, 
hen they are undergoing their medical inspection, of all 
undidates by means of the spirometer ; neither a difficult nor a 
engthy operation. No doubt, as Dr. Venn points out, breath- 
11g power may to some extent .be improved by, practice, and 
candidates would all flock to a ‘“‘spiromater-crammear.” But 
probably all of them would be the better for some physical 
cramming in this way. C, LLOYD MORGAN. 





— 


UNIVERSITY AND EDUCA 
. INTELLIGENCE. | 


CAMBRIDGE, —Prof. W. Watson Cheyne, F.R.S., has been 
appointed an additional Examiner 


"term. 
An inter-collegiate Examination in Mechanical Szience and 


Engineering, for candidates for the Mechanical Scien ces 
Tripos, will be held; under the direction of. Prof. 
end of this term, commencing on June 4. . 


TIONAL >`; 





a | i a 

THE Somerset County Education Committee have-adopted 
a resolution in favour of establishing in the county a fixed 
Dairy Farm School for adults of both sex&s., Instruction in 
cheese and butter making, and in subjects allied thereto, would 
be given. Provision is made for granting thirty scholarships, 
giving free board an4 tuition at. the school for two months, to 
' farmers’ sons and daughters engaged in dairy work. The 
Committee have agreed that it 1s.dssirable to set up aa agri- 
cultural side to one or more ofthe existing secondary schaols 
in the county. It is hoped that in due course an agricultural 
college for the West of England will be provided by thecom- 
bined efforts of the local counties. ` d 


WITH the view of acquainting teachers with a course of ex -ẹ 


periments in accordance with the British Assosiation Comni t- 


tee’s programme for the teaching of Chemistry in schools, the 
Evening Schools Code, and. the syllabus for Major Scholarship ' 


examinations recently prepared .by a committee of the Incor- 
porated Association of Head Masters, Prof. Armstrong, F.R.S., 
will give a series of demonstrations at; the City and Guilds 
Central Technical College, on Saturday mornings, in May. The 
special object of the course will be to explain the exact method 


to be followed in carrying out a ‘carefully arranged series of 


very simple qualitative and quantitative experiments calculated 
to impress the chief and most generally useful facts of chemistry 
on children’s minds whilst developing their powers of ob- 
serving and reasoning. - > 

IT has often been urged against the educated natives of India, 
that they are admirable at adaptation, but are altogether at a 
discount where original research is concerned. The Hon, Mr. 
A, Cadell commented upon this failing in a recent address to 
Convocation of Allahabad University. His advice was that 
debating societies, which are so common a feature of student- 
life, should give place to natural history societies ; the object 
would be to foster the true scientific spirit in the native mind. 
In this connection, some remarks (which we quote from the 
Allahabad Morning Post), made by Prof. Ingram, of the Madras 
Educational Service, indicates that the complaint as to the want 
of scientific research by natives of India is not without founda- 
tion. In a recent contribution he says :—‘‘ Now, if India es 
not helping in this work, if she is supplying no additional infor- 
mation, and is offering no aid, towards the consummation of 
this unity, her claim to be regarded as in any sense a scientific 
country, is null and void. No matter how assiduously her 
students may devote themselves to studying the science course 
of their University curriculum ; if it all end there, it is nothing. 
But need it end there? What country could offer greater 
facilities for scientific research than India? Here is a cgyntiy 
teeming with animal and plant life ; but the systematic biology 
of India is still in a nebulous condition, Why age no students 
devoting themselves to collecting and collating, and studying 
the plaints of their districts, or the insects that abound within 
their walls? It would be hard, too, to find a country better 
suited than India, with her clear atmosphere and cloudless skies, 
for the study of the stars or of other atmospheric phenomena. In 
these ways, and in a thousand others, we might be advancing 


NO. 1330, VOL. 51] 









-l © o SCIENTIFIC SERIALS. ` 










in Surgery for the present |' 
i n ` shi 


Ewing, at the. 


, the cause of knowledge. But we can scarcely be said to have 
: begun yet.” By'way of remedy, Prof. Ingram suggests the for~ 


' i mation of an Indian Royal Society, or some such association as 


! would serve the same purposes here as the British Association 
„does at home. It is possible, however, without going to that 
, length, to utilise the resources already at hand. India is not 
: without its scientific societies. There are the Asiatic Society of 
‘Bengal, the Indian®Science Association, and the Bombay 
‘Natural History Society, all of which are amply sufficient for 
‘the purposes of scientific research. ’ . Kia 
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` American Fournal of Science, April.—Niagara and the Great! 
i Lakes, by F, B. Taylor. By a correlation of the abandoned: 
‘shore lines, moraines, and ‘outlets, and the gorges, recently-’ 
submerged shores, and rivers of this region, the author is led 
‘to the view that the lakes' were at first glacial and ice-dainmed, , 
‘falling by stages as the outlets changed on withdrawal of the 
glacier-dams. By the withdrawal of the glacier the Niagata' 
river wag opened, and the ‘upper lakes became ‘united. ‘The! 

land was gradually depessed at. the north, and, finally led to 
the opening of: Nipissing outlet, which was then brought ‘dawn. 
to the sea-level, and. marine waters filled the three upper lakes,, 
‚the Ontario, St. Lawrence, eanfl Winnipeg basins., The sub-| 
sequent raising of the Nipissing outlet made the upper lakes 
fresh again. | Then followed ,the stage of the second Lake, 
‘Algonquin and, that .of the second (present) Niagara lakes, ; 
Lake Superior became independent. The Great Champlain, 


| uplift took place,at the ngrth-east, and the formation of the St. , 


Clair delta began, and continyes to the. present day.—Disturb- 
ances in the dire€tion of the plumb-line in the Hawaiian Islands, , 
by E. D. Preston. T:here appears to be a distyrbance of more 
than æ minute in the direction of gravity at the south point of 


| Hawaij.. At Kohala the plumb-line is deflected half a minute, 


towards the south, and at Kalaie&a searly as much towards the 
north, the disturbance being in both cases towards the moun- 
‘tain. The deflection at the south point is also northward, and, 
is caused by the great masses of Mauna Loa and Mauna Kea.—, 
Structure and appendages of Zréxzcleus, by Charles F, Beecher. 
The three posterior thoracic eadopodites are very similar, and 
in a general way closely. resemble those of 7riarthrus from the. 
same region of the thorax. They are, however, comparatively , 
shorter and stout, and could got be extended beyond the ends , 
of the pleura. g The two distal joints are’cyljndrical, with Well. , 
marked artigular surfaces and ridges, The joints preceding , 
these proximally become much wider, flattened, and produced, 
into transverse extensions.which carry large tufts of sete at the 
end. The exopodites seem to ba composed of slender joints, , 
-the distal egites being long andaslight'y curved outwards. They. 


carry very long, close-set, overla 


apping lamellose fringes, which, 
evidently had a branchial function. The characters of the 


“appendages eindicate an animal of burrowing „habit, which, 


probably. lived in the soft mud of the sea-bottom, much after the 
fashion pf the modèrn Zimudus, In addition to its limuloid form, 
the absence of eyes seems to favour this assumption. So does 
the fact that many specimens have been found preserving the: 
cast of the alimentary capil, showing that the animal gorged: 
itself with mud, like many other sea-bottom®animals, = * DAN 


Wiedemanna Annalen der Physik und Chemie, No. 3.— 
Electric conduction and convection in feebly conducting 
dilute solutions, by E. Warburg. The alteration of conductivity 
produced by a current in bodies like aniline, thẹ phenomena of 
convection exhibited by them, and their apparent deviations 
from Ohm’s law, can all be explained on the supposition that 
their conductivity depends upon an electrolyte of which the body ` 
is a very dilute solution. 
ductivities went own to 5 x 10, The similar behaviour of 
still worse conductors, like &ylol, benzol, oil of turpentine, is 
probably due t#the same eause.—Ratio of sectional corgraction 
to longitudinal dilatatian of iron rods during magnetisation, by 
A. Bock. By magnetisation the constants of elasticity of soft 
iro are aftered to an exteñt not exceeding o'5 percent. The ob- 
servations indicate that flexure diminishes, torsion also decreases, 
and the ratio of sectional contraction to longitudinal expansion 
increases. Iron becomes more incompressible in the magnetic 
field (see p. 614).—Freezing points of some binary mixtures of 


Bodies were investifated evhose con- 


heteromorphous substances, by Albert Dahms, Eutectic mixtures . 
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give no uniform crystallisation product, but always`a hetero- 
geneous mechanical mixture, consisting of solid solutions of the. 
components in each other, and in the limiting cases of the com- 
ponents themselves, The composition of eutectic mixtures— 


2.é, those mixtures of two bodies which have the lowest: fusing 


points—does not correspond to simple molecular proportions of 
the components. In eutectic mixtures the process of solidifica- 
tion is in general more complicated than in chemically homo- 
geneous bodies, owing to complex supercooling. Equimole- 
cular solutions often show approximate correspondence of 
Menthol, 
C,>HygOH, exists in two modifications, which explains the 
divergences of the freezing points of even the most dilute solu- 
tions in menthol.—On glow discharge in air, by C. A. Mébius. 
Straight lines representing the ‘relation between strength of 
current and difference of potential for different distances between 
‘the electrodes, are not parallel, the divergence increasing with 
the extent to which the air has been modified by the current. 
The fall of potential, gradually decreases with a constant or an 
increasing current. These changes are probably due to the 
formation of nitric oxjde, as was proved with the spectroscope. 


é y e . 

` Bulletin de [Académie Royale de: Bfleique, No, 2.—Ón. a 
new class of ethers: methylene lactate, by Louis Henry. 
Methylene monolactate, CHCM, C HOz, obtained by heating 
lactic acid with polymerised mietifanal, 1s a colourless mobile 
liquid, with a strong odour resembling methanal, and an ex- 
tremely pungent taste. Its density is 1°1974 at 2'5° C., and it 
boils with remarkable regularity at 153° to 154°.—Comparison 
of the astronomical coordinates referred to the instantaneous 
(astronomical) pole and the (geographical) pole of inertia 
respectively, ‘by Ch. Lagrange. The discovery of the sensible 
character of the variations of Jatitude and longitude is not of 
such a nature ag to render necessary the substitution of geo- 
graphical axes to instantaneous ones in astronomy. The;$nean 
values of the latitude and the longitude will be the geographical 
characteristics of the spot. *B&t forthe points of the heavens, 
the result of the substitution of geographical for instantaneous 
axes would have the eminent disadvantage of affecting all their 
coordinates with diurnal variations 300 times greater. This is. 
a simple geometrical consequence of the fact that every day the 
geographical and the instantaneous axes describe a cone about 
the resultant, and that the geographical cone is 300 times more 
open than the instantaneous bane: Carica) temperatu of 
mixtųyes and of water, by F. W. DwelshaMers-Dery. The 
critical temperature @f water was obtained by findigg the critical 
temperatures of aqueous mixtures of alcohol or acetene contain- 
ing more and more wattr. The limiting value for water, as 
derived from the acetone results, was 638° C., from the results 
with alcohol, 641° C.—Action of heat upon carbon bisulphide, by 
Henryk Arctowsky. Carbon sgsquisulphide, CS,» which’ is 
obtained by exposing the bisulphide to the voltaic arc, may also 
be obtained by keeping it at 250° C. for some time. It is this 
body whose presence in small quantities in commercial CS, 
gives this product its pungent odour. 


' e a s . 

THE number of the*Xournal of Botany for April is oxupied 
almost entirely by papers on descriptive botany, wiz. on African 
species of Ærrosema, on South American species of Polygala, 8n 
British Redz, on hytwid Epilobia and @thers on special species 
or genera. ' è 

The Bulletin Bf the Minnesota Botanical Stu®ies for March 
contains a paper on a period of growth in the fruit of Cucur- 
bita Pepo, by Mr. A. P. Anderson, accompanied by’dn 
elaborate series of tables and plates of curves. The other 
articles in the same number refer exclusively to the Flora of 
Minnesota. ' ‘ . . 





© . e 
SOCIETIES AND “ACADEMIES. 
é Lonpon. ® 


Royal Society, March 21.—“ Experiments upon tĦe Ta- 
fluence of Sensory Nerves upon Movement and Nutriti6n of the 
Limbs.” (Preliminary communication.) By Dr. F. W. Mott and 
Dr, C. S. Sherrington, F.R.S. 

_ Claude Bernard first showed, by experiments upon frogs, the 
impairment of movement in a limb deprived of sensation by 
cutting the posterior spinal roots. The authors have, by an 
extensive and varied series of experiments on the monkey, 
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demonstrated the important 7é/e played ‘by sensation’ in the 
performance of voluntary movements, i 

The experiments deal separately with the upper limb and the 
lower limb. The phenomena do not essentially differ, but are 
more striking in the former. 

Summary of Experiments. —The limbs were deprived of all 
sénsation, superficial and deep, by cutting the ‘whole series ” 
of posterior spinal roots. For the upperlimb, 4th cervical to 4th 
thoracic inclusive. For the lower limb, 2nd to xoth post- 
thoracic inclusive. 7 

Animals with a!limb thus deprived of all forms of. sensation 
from the time of operation onwards, even up to four months, 
have never been observed to use it in any finer and delicately 
adjusted movements. For example: the foot is not used in 
climbing or grasping,"nor is the hand. ‘The animal does not 
use the hand to delead itself, or even to satisfy hunger, when 
prevented from picking up food by any other way, than by 
using the desensitised hand. - It must be concluded, therefore, 
that there is actual inability to perform the movements in ques- ' 
Occasionally in struggling, coarse. movements of the 
shoulder and elbow take place; but, as a rule, the arm hangs 
down helplessly. The movements abolished are those most 
literally represented in:.the cortex cerebri. - Damage to the 
pyramidal tract is not the cause of the loss of movement, 
because degeneration is not found in thespinal cords ; moreover, 
stimulation of the cortex cerebri evokes movements in the 
desensitised limb ev@n more readily than the normal. 

The effect of section of the ‘‘ whole series,” except the one 
root which supplies the apex of the limb, produces only a very 
slight impairment of movement.. Any trophic changes that 
occur are-due to pressure and microbic infection. 

“Is Argon contained in Vegetable or Animal Sub- 
stances?” By George W. MacDonald and Alex. M. 
Kellas. ‘ . i 

At Prof. Ramsay’s suggestion,.experiments were undertaken 
by the authors to see whether argon could be obtained, from 
nitrogenous vegetables or from animal tissues. 

* It is concluded that there is no appreciable quantity of argon 
in peas (or at least that the argon cannot be obtained with 
the nitrogen by Dumas’ method). 

An experiment with regard to ‘the presence of argon in 
animal tissues was also negative in its results. Mice were 
selected for the experiment, because the nitrogen from the 
whole animal could be conveniently collected by Dumas’ 
method. a 

Chemical Society, March 21.—Dr. Armstrong, President, 
in the chair.—The following papers were read :—The volu- 
metric determination of sugars by an ammoniacal cupric solu- 
tion, by Z, PeSke, The-author has devised a modification of 
Pavy’s method of estimating sugars, and gives*tables showing 
the reducing power of ammoniacal cupric’ solution for solutions 
of various sugars.—The action of hydrogen sulphide on anti- 
monic acid solutions, by O. BoSek. The’ author demonstrates 
the existence of compounds of the composition SbX, ; he has 
obtained the tetrasulphide Sb,S4, and a double compound of 
the composition 3KC1, 2SbCl,,—Action of hydrogen sulphide 
on antimonic, arsenic and telluric acids, by B. Brauner.—The 
atomic weight of tellurium, by B. Brauner. From its position 
in the periodic table, tellurium should have an atomic weight 
between 123 and 125, whilst the number actually obtained is 
127'71 ;, for this and other reasons the author concludes that 
tellurium is not a simple substance, although attempts to effect 
a separation of its constituents have failed. The author’sug- 
‘gests that tellurium is a mixture or compound of two elements, 
one of which occupies the position of tellurium in the periodic 
table, and the other of which is the hypothetical ‘‘ triargon.”— 
The hydrolysis of maltose by yeast, by G. H. Morris.—Studies 
in isomeric change. Part iv. Ethylbénzenesulphonic acids, by 
G. T. Moody. The sulphonation product of ethylbenzene 
yields only one sulphonic acid, and not two, as stated by 
Carustgchow. The para-acid is obtained thus: the ortho-acid 
can We prepared by sulphonating and subsequently reducing 
ethyJbromobenzene. — 8-Ethoxynaphthalenesulphonic acids. 
The arrest of Someric change at an intermediate stage, by A.* 
Lapworth. During the sulphonation of ethoxynaphthalene at a 
Jow temperature the 2: 1-sulphonic acid is the first product. 
On allowing the mixture to stand, however, this spontaneously 
changes into the 2: 1'-acid.—Some oxypyridine derivatives, by 
Miss A. P. Sedgwick and N. Collie. Starting from y-chloro- 
aa’-dimethylpyridine and «y-dichloro-a’-methylpyridine, tbe 
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authors have succeeded in preparing a number of new 
oxypyridine derivatives. —On, the colouring principle of 


_Toddalia aculeata and Evodia meliafolia, by A. G. Perkin 


and J. J. Hummel,—Some ethereal derivatives of sarcolactic 
acid, by P. Frankland and J. Henderson. The molecular 
rotations, molecular deviations and asymmetry products of a 
number of alkylic salts of sarcolactic acid and its acidic 
derivatives have been investigated. —Electrolysis of potassium 
allo-ethylic camphorate, by J. Walker and J. Henderson. The 
chief products of the electrolysis of potassium allo-ethylic 
camphorate are salts of allo-campholytic acid, CyH,sO,, and 
allo-camphothetic acid, C,H j90,.—Trimethylsuccinic acid, by 
W. A. Bone and W. H. Perkin, jun.—New isomeric sulphonic 
chlorides derived from camphor, by F. S. Kipping and W. J. 
Pope. The authors describe two isomeric chlorocamphene- 
sulphonic chlorides and their derivatives. 


Royal Meteorological Society, April 17.—Messrs. F. C. 
Bayard and W. Marriott communicated a paper on the frost of 
January and February 1895 over the British Isles. The cold 
period which commenced on -December -30 and terminated on 
March 5 was broken by a week’s mild weather from January 
14 to 21, otherwise there would have been continuous frost 
for sixty-six days. Temperatures below 10° F., and in some 
cases below zero, were recorded in parts of England and Scot- 
land between January 8 and 13, while from the 26th to the 
3st and from February 5 to- 20, temperatures below 10° 
occurred on every day in some part of the® British Isles. The 
coldest days.were February 8 to 10. The lowest tempera- 
tures recorded were: -17° at Braemar and —11° at Buxton 
and Drumlanrig. The. mean temperature of the British Isles 
for January was about 7°, and for February. from 11° to 14° 
below the average, while the mean temperature for the period 
from January 26 to February 19 was from 14° to 20° below the 
average. The distribution of atmospheric pressure was almost 
entirely the reverse of the normal, the barometer being highest 
in the north and lowest in the south, the result being a con- 
tinuance of strong northerly and eas'erly winds. The effect 
of the cold on the public health was very great, especially oh 
young -children and old people. The number of deaths in 
London due to diseases of the respiratory organs rapidly 
increased from February 2 to March. 2, when the weekly 
number was 1448, or 945 above the average. Rivers and lakes 
were frozen, the ice being more than 10 inches thick. The 
frost will long be, remembered for its effect on the water-pipes 
all over the country, in many. cases householders being without 
water for more than nine weeks. .As the result of inquiries 
the authors, find that mains have frozen which have’ been laid 
as.low as 3 ft, 6 in. from the surface of the ground to the top of 
the pipe.. It appears, however, that the nature of the soil 
had far more to do with the depth to which the frost penetrated 
than the intensity of the frost itself.. From a comparison of 
previous records, the authors are of opinion that the recent frost 


was more severe than any since 1814.—Mr. Birt Acres read 
e 


a paper on some hints on photographing clouds. 


Mineralogical Society, April 2.—A paper was read by 
Mr. Spencer upon exargite. Several new: forms, were discovered 
upon the specimens of this mineral examined. The parameters 
calculated from the measurements were 

: arbre = 08694 : rz 0°8308, 
numbers which differ somewhat from those previously given by 
Dauber. The habits of the crystals and their mode of twin- 
ning were fully discussed, and the fact pointed out, bearing 
upon the possibility of the identity of clarite with enargite, fhat 
measurement of cleavage fragments’ of clarite gave angles 
identical with those existing between the prism cleavages of 
enargite when three crystals are twinned together.—Mr. A. E. 
Tutton exhibited his new instrument for cutting, grinding, and 
polishing accurately orientated section-plates and prisms of min- 
eral or other crystals, and demonstrated the readiness with which 
the cutting disc or grinding’ or polishing lap may be driven by 
a small electric motor. Mr. H. A. Miers suggested theposti- 
bility of simplifying the instrument somewhat for the commoner 
„purposes of the mineralogist, by employing only ope drivingear 
and making the cutting disc’and laps interchangeable ; he also 
suggested: the experiment of using carborundum for the cutting 
edge instead of diamond dust.—Mr, Miers exhibited a crystal 
of orandite, the new arseno-sulphide of thallium discovered by 
Kreurier ; also a fine crystal of c/éveite, the mineral which had, 
at his suggestion, been examined for argon by Prof. Ramsay. 
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The specimen exhibited was from tke neighbourhood of Moss, 
and this variety, as well as that from Arendal, had been found 
to yield the spectrum of helium. 


EDINBURGH. 


Royal Society, January 21.—Prof. Sir W. Turner, Vice- 
President, in the chair.—Drs. Gulland and Noël Paton 
communicated a paper on the absorption of carbohydrates from 
the intestine.—Prof. Ewart read a paper, by Dr. J. D. 'F. 
Gilchrist, on the torsion of the molluscan body.—Prof. Tait 
communicated a note on a curious property of determinants. 

February 4.—Prof. J. G. M‘Kendrick, Vice-President, in the 
chair.—Prof. Crum Brown communicated a note on normal 
nystagmus,—-Sir W. Turner read a note on M. Dubois’ account 
of ‘pithecanthropoid remains recently found in Java. The 
remains are a skull, a third molar tooth, and a left femur. 
They were found in a bank of a river in Java, at some’ distance 
from each other, and at different times. M, Dubois supposed 
that he had established the existence of a connecting link 
between the ape and man, and he named it the. “erect ape 
man,” in recognition of the differences from man and the ape. 
Sir W. Turner remarked that it was not gt all certain that the 
three Bones belongedgto the same creature. A comparison of 
the skull with severab specimens of the skulls of aboriginals, 
left him unconvinced that it might not have belonged to a 
human being. The features of the femur could all be made out 
in a large collection of human thigh bones, and the tooth’ had 
quite as much resemblance to the tooth of a human being as to 
the tooth of an ape. He considered that the remains were of 
a low human type. f : j 

‘February 18.—The Hon. Lord M‘Laren; Vicé-President, in 


the chair.—Prof, Chrystal discussed a theorem régarding the 


equivalence of systems of ordinary linear differential équations 
with constant coefficients, ‘and its application to the theory of 
such ‘systems.—-Dr.'C.“G. ‘Knott communicated a ‘note on 
-volfme-changes in iron and nickel tubes when magnetised. 
He*“@ealt specially with the effgcts which are caused when the 
tubes are closed by a non-maghetic cap instead of a cap of the 
same metal as the tubes themselves. —Dr. W. Peddie compared 
the case of yellow-blue blindness, described by him some 
‘weeks ago, with the case recently described by v. Vintschgan 
and‘ Hering. - In the present case, unlike the latter, the whole 
range of the spectrum is visible: So far as-the ‘tests have ‘yet 
been carried out, the presence*of red seems to be very easily 
recognised, but gll other colours seem to be nearly, or entirely, 
(near D, in the yellow pare of 
the spectrur#) seems'to exist. e. : 
“+ March 4°—Sir Douglas Maclagan, Président, in the chair. — 
At the request of the Council of the “Society, Dr. Munro gave - 
an address on lake-dwelling research. Whatever was the object 
of these dwellings, or the causes of their development, it is 


„certain tat they were for cer€uries the characteristic dwellings 


of the early tribes of Central Europe. Research on the subject 
began with the discovery of remains‘in a bog'in- Ireland, more 
than half & century ago, Another discovery was’ afterwards 
made in’ Switzeyland, and gave new significance to‘ the’ Irish 
discovery. r. Munro sketched the results of the investigations 
made-in Switeerland and in other parts of Europe, especially 
Raly. Perhaps no part of Europe is more prolific in remains 


-than the valley of the Pe. The first great discovery made. in 


Scotland was in a loch in Wigtownshire. : When the loch’ was 
drained, sev@ral aitificial islands were found,@and evidences of 
early Scottish civilisation, previously unknown, were discovered, 
Among the articles found were canoes and Roman bronze 
dishes. Subsequent Scottish discoveries were described, and 


“then the recent discoveries in Bosnia were dealt with. The 


coincidence of the style of art in the ornaments recently found 
at Glastonbury with that of the North German articles is 
peculiarly significant. s 

Scottisg Meteorological "Society, March 27.— Prof., 
Copeland, Astronomer, Royal for Scotland, in thé chair. —Mr. 
R. C. Mossman gave æ paper on ‘‘ The -Frost of 1895,” in 
which, he pointed out ¢hat the severe frost began on December 
28, and ended about February 20, covering a period of fifty-four 
days. During this time the average temperature of the British 


‘Isles as a whole was 8° below normal, the greatest deficiency 


being in the central highlands of Scotland and the midland 
districts of England. At the same time barometric pressure 
was highest in Scaridanavia, Lapland, and West of Russia, and 
lowest about Spain; an almost exact reversal of the normal 
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winter distribution, Thus cold, dry, and therefore heavy, air 
was drawn from the north-east over the British Isles, not only 
lowering the air temperature directly, but clearing the sky of 
the usual winter cloud. layer, and-thus allowing free radiation 
at night, with consequent low night temperatures in valleys 
where the chilled air can accumulate and lie stagnant. Places 
thus situated recorded temperatures below zgro Fahrenheit, the 
lowest being — 17° at Braemar, and — 11° at Drumlanrig. At 
western sea-coast places the frost seldom lasted for more than 
twenty-four hours without a break ; while at inland stations, 
such as Kingussie and -Braemar, the temperature never rose to 
the freezing point for fifteen consecutive days in February. No 
very low temperatures were recorded on Ben Nevis, the lowest 
being 2° above zero. On February 18, 19, and 20 the œm- 
perature ori Ben Nevis averaged 18° higher than that at Fort 
‘William, 4400 feet below it, Showing that the summit was in 
the down draught of the anticyclone then lying over Scotland ; 
while at sea level the warmth and dryness of this upper current 
was not felt. The cold extended all over Europe, including 
the South of Spain and the Riviera, but scarcely touched North 
Africa. Though snow fell in Tunis, Algeria was beyond. the 
cold area, the winds there being mostly westerly. To the north 
Iceland was the only part of Europe oyfside the influence of 
the north-east winds, and the winter there has been mild and 
open.—Mr. A. G. Herbertson presented an interim report on 
-hygrometric work at Ben Nevis.” Me also gave an account of 
the Meteorological Observatory at Montpellier, France, 
describing many of the instruments employed there, and also 
pointing out the excellent results got from regular phenological 
,observations,—-Mr, Mossman gaye some notes on * Auroras in 
the North-east of Scotland 1773 to 1894,” mainly taken from 
data at Gordon Castle (Banffshire) and Inverness, The average 
number of auroras in this district for the 122 years is seven per 
_ annum, brt the numbers vary from fifty cases in 1870 to none 
at all in sixteen years of the record, An intimate conneetion 
„was shown between sun-spots gnd auroras ; maximum sue-spot 
. periods being the time when auroras were frequent and 
brilliant, while with the absence of sun-spots there were few or 
‘none. No aurora was observed in any year between May 23 
„and July 22, that is, within four or five weeks of the summer. 
solstice; and the rest of the year shows two maxima, a primary 
in October and a secondary in February. 


t 


DUBLIN, 


&£ayal Dublin Society, Jani&ry 23.—ProNJ. Mallet Purser 
in the chair.—Mr, &. H. Carpenter read a paper 8a a collection 
of Lepidoptera from’. Lokoja, West Africa,—Ptof. A. C. 
Haddon and Mr. J. E” Duerden described some species of 
Actiniaria from Australia and other countries. Ten species, 
most of them new to science, were described anatowically, and 
their relationship to other memlers of the group d&scussed.— 
Prof. Haddon then gave a paper on a branched worm-tube.— 
Mr. Duerden followed with some notes on the Hydroida 
and Polyzoa collected during the Royal Dubli Society’s 
Fishery Survey on the West Coast of Irelang. In this paper 
the author describes” two new species of Perigonimies, and 
records the occurrence of Campanulina paniculg, G. O, Sars, 
for the first time for the British seas.—A voluminous moro- 
graph of the marine and freshWatereOstracoda of the North 
Atlantic and of North-Western Europe (Sections ii.—iv. : Myo- 
docopa, Cladoompa, and Platycopa) was presanted @hrough 


e -Prof. A. C. Haddon) by Dr. G. S. Brady and the Rev. A. M. 


Norman.—At the meeting held February 20, Prof. Grenville 
A: J. Cole in the chair, the following papers were read :— 
Dr. V. Bail, C.B., F.R.S., made a communication in which 
she gave an historical account of the gold nuggets found in the 
county Wicklow.5~Prof. W. J. Sollas, F.R.S., read a paper 
descriptive @f the systems of Eskers in Ireland. Some beau- 
tiful photographs of nebulee*and clusters of @stars, taken at 
‘Daramona,co. Westmeath, were Afterwards exhilfted by Mr. 
W, E. bWilson.—At the meeting of March 2® Prof. G. F, 
Fitzgerald, F.Ħœ.S., in the chair, Prog Sollas read a paper 
„upon the age of the earth.—Prof, James Lyon demor&irated 
«some of the errors that arise from tie imperfect alignhment-of 
the slide lathe. If the line joining the centres of a slide la'he 
cis not parallel to the line of motion of the saddle, the path of a 
cutter fixed in a bar which is rotated between the centres is a 
:plane which is not perpendicular to the direction of motion, 
„Any piece of material being bolted to saddle, and having a 
hole bored in it by the cutter, would be traversed by a hole the 
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-an elliptic cylinder would be the result, 


| to énly 6 to Io per cent; 





shape of which’ would be thé pfojection’ of the ‘cutting circle 
on a plane perpendicular “to the ‘line pf motion of saddle—?.e, 
In the second case, if 
the poppet-head centre be higher than, the fixed centre, and a 


bar of material be turned between the centres by means of a. 


tool placed in the saddle at 4 height above the bed about equal 
to the height of the centre point of the axis of bar above the 
bed, the result will be a hyperboloid of revolution, since this 
surface is generated by a straight line (the path of the tool), 
which is always at a fixed distance from a given axis, is not 
parallel to it, and does not intersect it. ` . 


Paris. 


Academy of Sciences, April 16.—M, Marey in the chair. 
—Observations on argon, its. fluorescence spectrum, ‘by M. 
Berthelot, The fluorescence of argon, when charged with 
benzene vapour and submitted to the action of the silent dis- 
charge, is described at length. It is noted that, with the second 
sample of gas supplied.:by Prof. Ramsay, and under the con- 
ditions’of the experiment, the condensation taking place amounted 
à The author cannot yet explain the 
different behaviour of the first sample as regards condensation. 
The following approximate measurements have been made in 
the spectrum ‘of the fluorescent light: “A yellow line at A 579 
corresponding to the 575 argon line and 578 of the aurora 
borealis; a green \jne at A 547 corresponding with Crookes’ 
group 549 to $55, and perhaps with 557 of the aurora; 
violet lines 438 and 436 corresponding with Crookes’ 433 
and 430, and with an important aurora line.—A con- 
tribution to the study of variability and capacity of trans» 
formation in microbiology, as illustrated by a new variety of 
anthrax bacillus, (Bacil/us anthracis claviformis) by M. A. 
Chauveau and M. C.' Phisalix. The cultivation obtained from 
the lymphatic ganglion of a guinea-pig inoculated with ate 
tenuated anthrax bacilli consisted of a new type which retained 
only in a very slight degree the immunising power of the 

tenuated culture, and no longer had any toxiç action beyond 
that evidenced by a certain rise in temperature of the inoculated 
subject. The authors believe the Bacilhis anthracis clavi- 
formis to have been certainly derived from virulent Bacillus 
anthracis, but they have not as yet succeeded in bringing back 
the new variety to the original virulent form.—On the minimum 
temperatures observed this winter at the summit of Mont Blanc, 
by M. J. Janssen. A description is given of the mounting of 
the minimum thermometers. The following minima have been 
recorded : Mont Brévent ~ 26°C. ; Mont Buet — 33°C. ; Mont 
Blane — 43°C.—Secular variation and ephemerides of terrestrial. 
magnetism, by General Alexis de Tillo.—Researches on 
assimilable nitrogen and its transformations in arable land, by 
M. Pagnoul. > J f 
rains may carry off from rich soils considerable amounts of 
nitric nitrogen. (2) Plants growing on the soil are able to 
prevent this loss. (3) Carbon disulphide arrests the action of 
the nitric ferment temporarily without killing it. (4) The 
ammoniacal form is a transition state for organic nitrogen pass- 
ing into the nitric form ; carbon disulphide causes the temporary 
suspension of the action at this stage. (5) ‘The nitrous form is 
also an unstable transition state. —On the products of combustion 
in the electric arc, by M..N. Gréhant. Carbon monoxide is 


produced and, in confined spaces, has produced illness among’ 


the workmen employed in electric light stations. —On a question 
concerning the singular points of algebraical left-handed curves, 
b% M. G. B. Guccia,—Summation of series by means of 
definite integrals, by M. Petrovitch. On types of groups of 
substitutions of which the order equals the degree, by 
M. R. Levavasseur.—On the theory of the system of 
differential equations, by M. A. J. Stodolkievitz.— 
On Rondelet’s rule for woods, and beams loaded 
on end, by M. C. Maltézos. Rondelet’s rule is reduced for 
wood to a parabolic formula, The curve of limit loads for 
yaood.s iron, and brass, between wide limits for the ratio of 
lengh of beam to smallest side of transverse section, may be 
repgaced by an arc of a single parabola.—Electric discharge by 
illumination 8f substances which are mediocre conductors, by- 
M. Edouard Branly.—On a new method for the measurement 
of temperatures, by M. Daniel Berthelot. The author pro- 
p oses the determination of density of gases, by means of their 
refractive indices as investigated by interference fringes, as a 
basis for measurement of temperature by a property of gases 
independent of the envelope.—On the presence of helium in 


The conclusions are drawn that ¢ (1) Abundant ` 
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clèveite, by M. P. F, Cleve. `A letter in which the.author gives 
the wave-lengths of lines observed ia the spectrum of gas 
“obtained from cléveite by hzating with potassium bisulphate.. 
The argon lines were not observed.—Ona the definite combin-. 
ations of metallic alloys, by M. H. Le Chatelier.—Oa the 
` aliphatic aldehydes C,,H,,,0, by M. Louis Heary.—Action of 
halogens on pyrocatechol, by M. H. Cousin.—O1the drying 
property of fatty matters in general and their transformation int > 
elastic products analogous to linoxine, by M. Ach, Liviche.—O. . 
the composition of sone French and foreign orts of the 1894 
crop, by M. Bolland.—On the existence of abnormil variations 
of pressure with the height, a vartical gradi:nt, by M. L. 
Teisserenc de Bort. 
BERLIN, 
Physiological -Society, March 1.—Prof. da Bois, 


Reymond, President, in th: chiir.—Dr. Weintraud spoke on 
the formation of uric acid in min. After the vizw thit the 


—s, excretion of uric acid is in direct relationship to the proteids 


b 


. ‘of the food had found no support from th: experimental side, 
the theory hid heea propounded thit it-is relatei to the 
breaking-down of leuco:ytes. This view was supported by 
experiments in which the administration of nuclein and 

. xanthin to man had increased the output of uric acid; but, on 
the other hand, similar experiments on dogs had always yielded 
negative results. The speiker hai experimented on several 
individuals by substituting thymus gland, ich in nucleia, for 
the ordinary flesh of the food. Tne increasei excretion of 
phosphoric acid in the urine showed that, the nuclein was 
largely resorbed, and a coastantly large increase ia the execre- 
tion of uric acid was at the sime tine observed; the latter 
disappeared again at once when ordinary’ flesh was substituted 
forthe thymus gland, Apart from theoretical considerations, 
it appears that foods rich in nucleia or xanthin should b2 
avoided by patients suffering from excessive formition of uric 
acid.—The President and Dr. Sklarek made some communica- 
tions as to argon, recently discovered by Lord Rayleigh and 
Prof. Ramsay. ° 
» March 15.—Prof. H. Mank, President, in the chair.—Prof. 
Liebreich stated that he had found in propyl alcohol a means of 
separating the cholesterin fats of the skia into those with a high 
and those with a low melting point. The former exhibit all the 
characteristics of a wax, and are distinguished by their fixed 
melting point and by their containing cerotic acid. By extracting 
human nails and vernix caseésa he had obtained a quantity of 

~ cholesterin fats which resembled in all points the cholesterin 
ethers-of the skin. He further demonstrated a new chemical 
reaction which shows the existence of the inert region on the 
surface of fluids and in capillary tubes in which chemical 
changes are taking place. It consists in the interaction of 


a chloral hydrate with sodium carbonate and gold chloride, and 


since all these reagents are solid it is evident that evaporation 
has no effect on the production of th's inert space.—Dr. E. 
Flatau exhibited two series of nerve preparations, the first 
consisting of isolated ganglion cells and neurons prepared, by 

t a modification of Golgi’s method, partly from the cerebrum 
and partly from the cerebellum and medulla. The second 
series, prepared by Marchi’s method, was intended to show 
that ia the Wallerian exp2rimeat on degeneration, not only 
does the peripheral stump degenerate after the section, but 
that the central end also undergoes a secondary degeneration 
after the break-up of the now inactive ganglion. 


Meteorological Society, March 5.—Prof. Hellmagn, 
President, in the chair.—After the President had presented the 
fourth number of the Reprints containing the oldest charts of 
terrestrial magnetism, Dr. Siiring gave an account of his ob- 
servations on the temperature and humidity near a surface of 
snow.” They were made last winter on the Brocken, and this 
winter in Potsdam, and ‘in the following manner. One ther- 
mometer was placed on the snow, and another at the usual 
height above the surface, either exposed or protected, yhilegat 
the same time an aspiration-thermometer placed I cm. abote the 
show recorded the temperature of the air. It was foundghat 
“the size, shape and position of the thermometé lying on the 
snow, as well as the condition of the snow-surface, &c., had a 
considerable influence on the temperature recorded by this 
instrument; the observations had therefore been restricted to a 
determination of the difference between the temperature of th: 
snow and that of the air above it, in its relations to clouds and 
to the motion and temperature of the atmosphere. It was found 
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, that the difference was lessene1as the sky became more clouded, 
! and when the sky was completely clouded during a fall of snow 
| the temperature of the snow’s surfase was higher thaw that of 
| the air. .As the temperature of the atmosphere fell, the dif- 
: ference became greater, but was lessened as the motion of the 
air increased in rapidity. Oag¢he whole, the difference was much 
‘less on. the Brocken than in Potsdam. As to the influence of 
the snow-surface on the humidity of the air, the speaker had. 
arrived at the result that evaporation from the snow is much , 
more frequent than condensation from the air, but that they are 
about equalin amount. Prof. Hellmann spoke on the, as yet, 
uninvestigated velocity of the wind in Berlin, basing his remarks 
on the indications during ten years of a self-registerinz ane- 
mometer placed at a height of 33°5 metres above the ground in 
the tower of a house which was originally quite isolated. . In 
later years,this house was surrounded by others, but this fact 
did not in any way affect the workinz of the anemometer, whose 
constants were determined at the marine observatory, at Hams. 
burg and the central observatory at St, Petersburg. Taking a 
year as a whole, the maximum rate was observed in March, the 
minimum in September, and during these months the variations, 
were least. The average forthe year is wr metres per secoad. , 
The above-named perfods of maximum and minimum hve also 
been observed ata number of other stations, viz. Paris, Munich, - 
Prague, Vienna, and Cracow. e Winds with a velosity less than, 
the average are more frequent than those with one above.the 
average. The frequency of storms, as m2asured ia hours, is. 
greatest in January and March; it increases in October, and . 
sinks rapidly in April. The daily period of greatest velocity 
lies between one and two o’clock p.m, = ROR 
Physical Society, March 8.—Prof, -du Bois Reymond, ' 
President, in thg chair.—After Prof. Lampe had referred'to the 
death of their late member, Prof. Worpitzky, Dr: W. Wien 
spoke on the testing of pyromaters made, &zcording.to Le 
Cha@lier, of platinum and platino-rho lium, and connected with , 
an ap®ara’us constructed by Kejser and Schmidt for measuring 
not only the voltage of the therm-€lectric currents, bat also the 
co-responiing temperatures. The testing was carried ont by 
determining the melcting-points of copper, silver, platinum, palla- 
dium, and nickel, which, a; fine Wires, formed the sol lec-joints 
of the platinum and platino-rhodiam th2rmo-slements. These 
were heated in porcelain tubes, and the current was broken when 
‘the respective wires melted. Jn these experiments platinum 
‘must be protecteg from carbon, copper from oxygen, and palla- 
dium from hydrégen. It is infpos:ible here to eater into allihe 
details refers¢d to by the speaker.—Dv. Vy. von Oljanin gave 
an account $f his experiments on polarigftion by oblique radia- ' 
‘tion from silver, platinum, and black ffa3s. Assu ning that the 
radiation from the heated plates is determiaed by the refraction 
of their substance, it was found that the curves thas arrived at 
correspon@ed in the case ofesilver very closely with those 
obtained experimentally. In the case of plitiaum, whose 
surface is very easily altered by heating, the experimental values 
were alway$ less thin those required by theory; in the case of 
black glass the cprrespondence of the values was greater, but 
not soscomplefe as in the case of silver.--Dr. Raps introduced 
. an improvement in his automatic air-pump, designed to facilitate 
tlee filling and emptying of the mercury, and at the same time 
to protect the pump fron» the tonsequent rigk of breakage, The 
result was arrived at by means of a chamber for the exp insion of 
air.~-PYof. Yozel demonstrated the experimgnt, already de- 
«scribed in NATURE, whereby a half black and half white disc 
with black patches on it produces different colours, when rotated 
at.a moderate speed, according to the direction of the rotation. 

March 22.—Prof. Planck, President, in the chair.--Dr. Rubens 
exhibited several galvanometers, and explained in detail the 
arrangement and advantages of one he had constructed for the 
measurement of reversing currenfs, but Which ean also be 
readily adaptedgfor currents in ote direction.—Dr. Raps spoke 
onanew Mzulator-for synehronous motion, espagiaky as re- 
quired in telegraphy, exglaining its principle and con§iructioa 
on a model, « 

s AMSTERDAM, 

-Royat Academy of Sciences, December 29, 1894.—Prof. 
van de Sande Bakhuyzen ia the chair.—Mr. MacGillivray com- 
municated the results of an investigation made oy Mr, D. Mac- 
Gillivray in the Boerhaave Laboratory at Leyden, aid which 
proved that the germs of tuberculosis are not destitute of the 
power of locomotion, but possess this power, if the conditions 
of life are favourable. 
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February 23, 1895.—~Prof. Hubrecht brought forward a new 
‘hypothesis to explain the origin of the amnion. Birds and 
reptiles have been looked upon as possessing the normal type 
of amniogenesis from which that of the Mammalia had to 
be further derived. The primitive Insectivores offer far better 
starting points. In the development of the hedgehog's amnion, 
another path is found: along which it is easy to connect both 
the higher Mammalia and the Sauropsida. The hedge- 
hog ‘allows a comparison to be made between the tro- 
phoblast with the outer layer of thé amphibian ecto- 
derm. Thus it would be possible to trace the first origin 
of the amnion in the Anamnia.—A paper containing full 


particulars, and accompanied by several plates, was presented ° 


for publication in the Academy’s Verhandelingen, undef the 
title: ‘* Veber die Phylogenese des Amnions und die Bedeutung 
des Trophoblastes.”—-Mr. Suringar read a paper on ‘‘ family 
relations in the vegetable kingdom,” as set forth in a sketch in 
the form of a genealogical tree, designed by the author to 
illustrate his University lectures.-Mr. Franchimont pre- 
sented, on behalf of Dr. P. van Romburgh, two papers. 
(2) On some nitro derivatives of dimethylaniline. By nitration 
of dimethylaniline in #great quantity of sulphuric ‘acid, ms well 
as by treating metanitrodimethylaniline with diluted nitric acid, 
two dinitro derivatives were obtained: a yellow one fusing at 
176°, and a red one fusing at 113°: In the yellow one there is 
a nitro group that may easily be subsfituted. By further nitration 
it yields two trinitro derivatives: a yellow one melting at 154° 
and an orange-coloured one melting at 196°. The red dinitro 
derivative yields only the orange-coloured trinitro derivative. 
All of them are finally converted into the same tetranitrophenyl- 
monomethylnitramine, viz. : ° ia 


CoH. (NOs), (2, 3, 4, 6) (N.C H3. NO3) (1). 
From their relations or properties the following structuge is 
dediiced : é 
_ Trinitro Dimethylaniline. 
154° = CgH,N(CH,), (1), (NOs); (2, 3, 4). 
‘196°= C,HoN(CH3h (1), (NOs) (3, 4, 6). 


Dinitro Dimethylantline. 


176° = CgH N(CH 3h (1), (NOs)o (3, 4). 
ee 12° =H gN(CH), 41), (NO) ($ 6). 
. è ; . 
(2) On addition produXg of symmetrical trinitrobenwol. Hepp 
has found that with arontic amines S. trinitro-benzol yielded 
coloured addition products. With bricine, Dr. van Romburgh 
arrived at the same result: it formed brownish red needles 
fusing at 158° ; strychnine did ngt do so under theesame. cir- 
cumstances. With trinitro-benzol, indol yielded gold-coloured 


needles melting at 187°, skatol, orange-coloured ones melting 


-wat 183°, and pyrrol, gold-coloured ones melting a@ 95°; the 


last-mentioned gave off the pyrrol to the air in a few hours (at 
25°). ` All these compounds consisted of one Inelecule go.one 
molecule of trinitrobenzol. Pyridine and quingline did not 
form such compounds; the former caused trinitrobenzol to 
erystallise in large cyystals. Piperiding, nicotine and phenyl- 
hydrazine gave rise to red tints, but crystallised compounds 
could not be obtained. With other nitro compounds, t@o, as: 
CHa NMes NHa NO, (1 : 3:4), and CsHsNMe,, 
(1:3: 4), trinitrobenzol yielded crimson products, melting 
respectively at 130° and 144°, and being composed of a mole- 
cule of each of the constituents. 


March 30.—Prof. Van de Sande Bakhuyzen in the-chair.— 
Mr. Bakhuis Rapzeboom has, in conjunction with Dr. 
Hoitsema, ifivestigated the behaviour of hydrogen to palla- 
dium, from 0° to 190°, and from o to 6 atm® pressure. . It 
results from¢the observations tha contrary to the opinion 
of Troos and Hautefeuille, there exists no sih compound 
as Pd,H, neithe? can the phenomena observed be explained 
by admitting the existence of two solid solutions. The 
absorption proceeds gradually, as if there exists but dhe soltd 
solution. There is, however, at low temperatures a period in 
which the concentration rises much more rapidly with the 


. pressure of hydrogen than before or afterwards, This behaviour 


presents an analogy to the conduct of gases near their critical 
temperature. . ` 
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GÖTTINGEN. E ir 

Royal Society of Sciences.—In the Nachrichten, part. 
I, for 1895, appear the following contributions in the depart.’ 
ment of mathematics and physics :— “ 

December 1894.—I. R. Schütz: j Complete and general 
solution of a fundamental problem in the theory of the potential. 
Robert Fricke : On the theory of ternary quadratic forms with 
integral complex coefficients.—J. Orth: On bacterial disorders 
of excretion in the renal medulla. 

January 1895.—I. R., Schiitz: Extension of Maxwell’s law 
of the distribution of velocities, deduced from the principle of 
the minimum path.—E. Ehlers: On the viscera of Lepidosiren. 
—Ludwig Rhumbler: Sketch of a natural system of classifica- 
tion for the 7ialamophora.—Hermann Wagner : The area ofthe 
land surfaces of the earth according to zones.—R. Dedekind : 


tributions to researches on the foundations of geometry.—Franz 
Meyer: On the structure of the discriminants and resultants of P 
binary forms. — Wilhelm ` Hallwachs: On an aperiodic ‘t. 
amagnetic quadrant-electrometer, free from residual action. 









BOOKS, PAMPHLETS, and SERIALS RECEIVED, “ 


Booxs.— Royal University of Ireland, Calendar 1895 (Dublin, Thom).— | 
Société d' Encouragement pour l'Industrie Nationale, Annuaire 1895 - 
(Paris).—Land-Birds agd Game-Birds of New Eneland; H. D. Minot 
(Boston, Houghton).—The Moon: T. G. Elger (Philip).—R. Bradshaw's 
Bathing Places and Climatic Health Resorts (K. Paul).—Soziale Evolu- 
tion: B. Kidd, aus dem Englischen Ubersekt von E. Pfleiderer (Jena,, 
Buches secure Powers and their Practical Selection : R. Bolton (Long- 
mans). 

PaMPuLets.—Indexes to the Literatures of Cerium and Lanthanum: 
Dr. W. H. Magee (Washington).—Reports of Observations and Experi- 
ments in the Practical Work of the Division of Entomology, U.S, Depart- 
ment of Agriculture (Washington), ee 

Serrars.—Journal of Anatomy and Physiology, April (Griffin) —Royal ° 
Natural History, Part 18 (Warne).—American Naturalist, April (Phila- 
delphia).—Insect Life, Vol vi. No. 5: Vol. vii Nos. 1-4 (Washington).— 
Ergebnisse der Meteorologischen Beobachtungen, Jahrg. xvi. (Hamburg)... 
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